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Disclaimer

This document is provided with no warranties whatsoever, including any warranty of merchantability,
non-infringement, fitness for any particular purpose, or any other warranty with respect to any
information, result, proposal, specification, or sample contained or referred to herein. Any liability,
including liability for infringement of any proprietary rights, regarding the use of this document or any
information contained herein is disclaimed. No license, express or implied, by estoppel or otherwise,
to any intellectual property rights is granted by or in connection with this document. This document
is subject to change without notice. PROTECT has been financed with support from the European
Commission. This document reflects only the view of the author(s) and the European Commission
cannot be held responsible for any use which may be made of the information contained herein.
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Deliverable abstract

The present report “D3.3 Report on Results on WP3 Bridging the supply and demand for climate
services and preparing the PCP” provides a summary on the results obtained from the preparation
steps of an innovation procurement based on the EAFIP methodology, and includes in the annexes
the following relevant documents: State-of-the-art (SOTA) analysis, e-Pitching sessions and OMCs,
Business case and value calculations, selected best procurement strategy and tender documents
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Executive summary

This report summarises the outcomes of the Tasks conducted under PROTECT Coordination and
Support Action (CSA) WP3 Bridging the supply and demand for climate services and preparing the
PCP.

The report is primarily linked to Tasks 3.1, 3.2, 3.3, 3.4, 3.5 and 3.7. It provides a detailed and logical
summary and discussion of all the methodological steps carried out under WP3 and explains how they
fed into each other.

It recalls the activities conducted during the fine tuning and aggregation of procurers’ needs collected
and the analysis performed to select the procurement challenges (T3.1) subject to further analysis and
that represented the focus of the e-pitching sessions and open market consultations.

In addition, this report details the method and results of the SOTA analysis which also allowed to select
the most relevant technologies and services displaying the highest potential for tackling the
procurement challenges selected (T3.2).

It further summarises the findings and results of the four e-pitching sessions and open market
consultations (T3.3) and the business case and value calculations (T3.4). It also discusses how the key
takeaways of these tasks informed the choice for selecting the best procurement strategy and therefore
the rationale for conducting the PCP (T3.5). The formal commitment expressed in a signed Letter of
Intent foreseen as a result of Task 3.6 and part of D3.4.is also summarised in the report.

Finally, this report contains some template documentation for the tendering documents to be produced
for the preparation and launch of the future PCP ( T3.7).

Following the identification of four challenges, based on which a preliminary SOTA analysis was
performed as well as a market consultation and business case (cost-benefit) analysis, further work and
discussions between public buyers led to the selection of one overarching Water challenge.

The methodology, analysis and detailed results of each of the steps based on the European Assistance
for Innovation Procurement (EAFIP) methodology to prepare an innovation procurement project are
reflected in the reports integrated in D3.3. as part of the Annexes.
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1. Introduction

1.1. Background and context

The EU-funded PROTECT CSA project spans over 24 months and aims to prepare the ground for the
future Horizon Europe’s Pre-Commercial Procurement (PCP) call HORIZON-CL6-2024-

GOVERNANCE-01-5: Customisation/pre-operationalisation of prototypes end-user services in the

area Climate Change Adaptation and Mitigation fully funded by the European Commission through
the Horizon Europe programme. This PCP call of a total funding amount of EUR 19 million opened
on 17" of October 2023 and closed on the 28! of February 2024.

The awarded PCP project will consist in a joint and possibly cross-border procurement of Research and
Development (R&D) services that should help structure and reinforce public demand driven innovation
in end-user services based on Earth Observation (EO) in the area of climate change adaptation and
mitigation. The procurement of R&D services through the PCP approach has proven to be an effective
innovative governance tool and decision-making instrument to close the gap between the supply and
demand for innovative solutions.

The future PCP project should deliver successful innovative and fully tested prototype(s) and/or EO
end-user service(s) that meet the specific needs of a Public Buyers’ Group (PBG) and respond to their
common challenge(s). The PBG should be willing and ready to jointly procure innovative marketable
solutions, speed up their time-to-market, and ensure best value for money of the procurement. As such,
the bidding consortium/ consortia for this call should be a Public Buyers’ Group (PBG) led by a
designated “Lead buyer” able to implement the PCP process and its various phases, having previously
identified a joint challenge with other buyers in the group, that the market cannot currently meet and
does not currently provide a satisfying solution.

In this context, Work Package 3 Bridging the supply and demand for Climate Services and preparing
the PCP comprises the core activities to prepare the grounds of PCP from the identification and scoping
of the problems and challenges with end-users, understanding the technology readiness of potential
solutions through a state-of-the-art analysis, engaging with market to obtain the feedback from
technology providers on the needs and future plans of the public buyers, developing a business case
and a procurement strategy based on one selected challenge, to finally prepare draft tender documents.

For this purpose, PROTECT applied the EAFIP step-by-step methodology and worked together with
public buyers and supporting organisations to prepare and present a proposal to the HE PCP call based
on one selected Water challenge comprising use cases related to floods, fires and resilient
infrastructure.

In short, this report provides an overview of the objectives and outcomes of the tasks performed under
WP3 with main conclusions and recommendations. Section 1. provides an introduction of the
background and context, the purpose of the report and the methodology applied. Section 2. provides
the summary of results and conclusions of the SOTA analysis. Section 3. provides the summary of
results and conclusions of the Business case development. Section 4. provides the summary of results
and conclusions of the Open Market Consultation and e-Pitchings Section 5. provides the summary
of results of the procurement strategy contained in the Orientation paper and conclusions thereof.
Section 6. provides the summary of results of the Commitment from procurers and the PCP-WISE
public buyers and supporting organisations. Section 7. provides an overview of the draft tender
documents package.

Finally, the Annexes include the detailed reports of (1) the SOTA analysis; (2) the Open Market
Consultation and e-Pitchings; (3) the Business Case development; (4) the Procurement strategy; (6)
the Commitment from procurers, and (7) the Tender Documents draft templates.
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1.2. Purpose of this report

This document is developed as part of the PROTECT project, which has received funding from the EU
Horizon 2020 Research and Innovation (R&l) programme under the grant agreement number No
101060592. It represents Deliverable 3.3 of Work Package 3 (WP3) — Bridging supply and demand for
Climate Services and preparing the PCP.

WP3 aims at identifying the unmet needs of public buyers and steer the market in order to understand
if there are existing solutions to tackle the identified challenges and the capabilities of the market to
deliver R&D services and/or deploy innovative solutions. As depicted below, WP3 covers the steps to
prepare a future innovation procurement project based on the EAFIP methodology.

The steps include: (1) the aggregation of common needs resulting from the work with public procurers
throughout different activities (pain point workshops, surveys, thematic discussions, webinars) and the
selection of 4 procurement challenges; (2) the state-of-the-art analysis to understand the maturity or
technology readiness of solutions relevant to the procurement challenges; (3) the dialogue with the
market through an open market consultation process; (4) the development of a business case (value
calculations) to understand the costs and benefits of an innovation procurement project and the
justification for a PCP; (5) based on the outcomes of these steps, a procurement strategy will define
the best procurement approach, either PCP or PPI, the main IPR conditions, the initial set-up for a
tender including the PCP timeline, budget, relevant criteria, which are translated in an initial package of
tender documents.

These steps correspond to the preparation phase or phase 0 of a potential future PCP.
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Figure 1: Schematic WPs relation and dependence

The present report summarises the outcomes of each of the preparatory phases and includes the
respective report in the annexes. It informs about the results of the tasks conducted under WP3, and
provides some conclusions and recommendations.
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1.3. Methodology

The EAFIP step-by-step methodology, developed in the context of the European Assistance for
Innovation Procurement (EAFIP)! initiative of the EC, represents a consistent approach to guide public
buyers in the process of designing and implementing an innovation procurement project. It covers the
preparation, award and execution of the contract. Particularly importance is given to the preparatory
actions in order to ensure the feasibility of the contract, the full satisfaction of the public buyer’'s needs
and an efficient spending of the public funds.

This methodology is based on the PDCA approach (Plan, Do, Check, Act). In the first place, you must
understand the problems/needs that you have in your organisation and plan potential solutions to solve
them, for instance by purchasing innovative solutions. It is advised to compile your needs in the short
and medium term in a demand plan to easily assess which of them should be satisfied first, on the one
hand, and inform the technology vendors about your needs so they are aware of them and plan
accordingly, on the other.

Once you have a well-defined need that you intend to satisfy through innovation procurement, the next
step is to explore whether this approach is suitable and under which conditions by exploring what the
market can offer, engaging with technology vendors, and conducting a cost-benefit analysis. If this
assessment shows that there are no solutions available in the market to fully cover your needs and the
project is economically feasible, then it is possible to conduct an innovation procurement process. The
next step is to take action, prepare and publish the tender, followed by the award and execution of the
contract(s).
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Procurement procedure steps

- Tender process

Business-case

’ - Cost and beneftis analysis
different scenarios

- Evaluation proposals

UUU
=
Evaluation and

lessons learnt

- Evaluation results
innovation procurement

—0

- Award of public contract

%

Needs assessment
& prioritization

- Sessions with end users

Research latent
needs

- Match making events

- E-pitching - Evaluation and prioritization

Procurement

|
&

State-of-the-art
Analysis (SOTA)

standards and literature

- Overview innovative
suppliers

Preparatory steps

- Overview relevant patents,

strategy & tender documen

- Determine Technology Readiness
Level (TRL) of the desired solution

- Determine Intellectual Property
Rights (IPR) strategy

- Choice procurement procedure:
Innovation Partnership

Pre-Commercial Procus

Public Procurement
Solutions (PPI)

Open Market
Consultation (OMC)

- Test need feasibility and
SOTA findings

- Prepare the tender gcuments

- Test business case
assumptions and calculation

- Insight into market composition

CREATED BY CORVERS PROCUREMENT SERVICES BY

Q &

Post-contract
management

- Standardisation

- Monitoring IPR obligation

= Link with Venture Capital
investors (VC's)

- Monitoring the

commercialisation of the
solutions

Contract
management

- Phase 2 & 3 tender process*

- Evaluation proposals*

- Monitoring milestones & deliverables
- Value Engineering

* Only in case of a PCP

CORVERS
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The five (first) preparatory steps — as described below — are fundamental to define the procurement
strategy. Once the procurement needs are identified and analysed, the SOTA analysis will reveal
information about whether there are (or not) solutions available in the market and the relevant
Intellectual Property Rights (IPRs). Then, the findings of the SOTA are validated through an OMC and
the economic feasibility of the project through a business case. The results of this preparatory phase
will be crucial to designing the tender and finetuning the technical and functional requirements, the
selection criteria and the award criteria.

In this process, the Technology Readiness Level (TRL hereinafter) of the solutions, based on the SOTA
analysis and the market consultation, is crucial to define the procurement strategy. The following image
shows the cycle of innovation up to the commercialisation of a product.
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Figure 3:Technology Readiness Level and development maturity. Adapted from EAFIP. (2018). European
Assistance for Innovation Procurement (Eafip) Module 2 Toolkit

A lower TRL (3-6) indicates that R&D activities are needed. As described above, if there are no
solutions available in the market to tackle the (unmet) needs and R&D actions are required, the choice
of procedure may be a PCP. If the TRL is higher (7-9), i.e. the existing solutions are not available on a
large-scale commercial basis, it is possible to implement a PPI using the procedures available under
the European Public Procurement Directives.

In the abovementioned context, CORVERS following the identification and prioritisation of the end user
needs under Task 1.5. and Task 3.1 organised within the project WGs, where workshops were
conducted on all the five application domains of PROTECT. These workshops resulted in the narrowing
down to the main four challenges: Flood, Fire, Water Resilience, and Sustainable Infrastructure.
CORVERS undertook the implementation of the State of the Art Analysis for the 4 selected procurement
challenges under Task 3.2 SOTA analysis.

Under Task 1.5 pain point workshops in 5 application domains (Agriculture, forestry and other land uses
(including the bioeconomy; Energy and utilities; Marine and coastal environment; Security and civil
protection) were conducted to identify challenges and keywords for SOTA research. These keywords
were refined to identify patents and standards in addition to the COTS analysis. The results were
assessed to estimate the TRL of potential solutions/technologies also considering the TRL definition for
software.
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TRL Definition

1 Preliminary algorithmic stage. Publication of research results.

2 Individual algorithms or functions are prototyped.

3 Prototype of the main functionalities of the integrated system.

4 Alpha version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software development life-cycle; that implements the
main functionality of the software and by which preliminary verification and validation
activities are archived.

5 Beta version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software life-cycle, that implements the complete
functionality of the software and by which preliminary verification and validation activities
are archived.

6 Ready for use in an operational or production context, including user support, as a building
block or a tool.

7 Demonstrator. Building block and tailored generic software product qualified for a
particular purpose.

8 System qualified and ready to be applied in an operational environment.

9 Has been applied in the execution of an operational environment

Table 1: TRL for software

Following the SOTA analysis (section 2), the dialogue with the market provided further insights on the
4 selected challenges (fires, floods, water and sustainable-resilient infrastructure). Based on the results
of these steps and the methodology applied to conduct a cost-benefit analysis, a business case was
developed for each challenge. Different efforts were employed to work together with public buyers in
order to select one challenge to submit a proposal to the HE PCP call. The commitment of public buyers
was expressed both by Letters of Intent The outcome of the work performed and the rationale for the
selection of the overarching Water challenge has been translated into the procurement strategy
contained in D3.2. Orientation paper for procurement strategy.
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2. SOTA analysis

The objective of this task is to detect the existing technologies that may tackle the identified procurement
challenges. With this purpose, an analysis of the Intellectual Property Rights (using the IP Intelligent
tool IPlytics) was performed featuring the technologies that have been identified in the needs
assessment and identification phase. This activity resulted in a stocktaking of existing patents,
standards, and certification methods as well as a macro-analysis thereof. The PROTECT partner GECO
(GEOsistema) assessed the TRL of the identified technologies, identifying which ones are potential
candidates for innovative solutions.

The IPR search conducted delivers two main outcomes:

e A macro-analysis of the results regarding patenting firms, activity, and geography, among
others. The complete lists of each search which are attached to this file as annex; and

o A complete list of the relevant documents. The list of patents is presented in a spreadsheet, as
annex to the report. A list of standards is also provided in the report in section 4.2. GECO with
the help of the partners conducted a thorough technical examination of the IPR search based
on the primary findings. With the use of their technical knowledge, they have examined and
determined which patents and standards are most useful for each technology within the
parameters of this project. They also helped to improve the results drawn by the IPR for each
technology.

The output of Task 3.2 is provided in in Annex 1. “Report on the results from the SOTA analysis”.

2.2 Summary of results

2.2.1 Challenge 1 Floods

The analysis revealed research on the :

Methods for identifying the probability of occurrence of a flood event (risk indicators)
Flood measuring and trigger system (usually by making grids of the regions)

After event evaluation of the affected area

Flood map production

Systems and methods are provided for processing observation data.

Technologies & tools: Satellite imagery, computer vision, artificial intelligence, multi sensor input
(drones etc), image analysis, statistical analysis, and mathematical analysis, kernel algorithm, visible-
infrared band images of a region, water based network devices.

Keywords used: Flood/s, earth observation, rapid prediction, coastal, river, detect ,Risk, sea level rise,
Satellites, internet of things, drones, Al among others. Also search was contacted with all the COTS
that were provided by our partners from Aerospace Valley.

The main keywords “floods”, “coastal” and “river” were first paired to side keywords like: “rapid
prediction”, “detect” and “earth observation” and then also with keywords like “drones”, “satellites” and
“Al”, which relate to the specific technology used. Moreover a final search was contacted using the
companies from the COTS such us “Copernicus” and “European Space Agency”. Using different
combinations of the above keywords we identified more than 2950 patents (some patents are duplicates
among the more than 2950 that our research generated), for the purpose of the report we are using
only the main keywords and we identified more than 980 patents related to the flood challenge. This
number resulted from a steady number of patent applications from 2013 onwards in different domains
such technologies for adaptation of climate change.

” o«

More specifically, the analysis reveals a rich landscape of cutting-edge research in flood prevention,
monitoring, and management technologies. These innovations span a diverse array of areas,
showcasing advancements in precision flood prediction, remote sensing technologies, and intelligent
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flood management systems. In an effort to filter these inventions into cohesive groups, we've identified
key categories such as Flood Resilience Technologies, EO Advancements, Precision Flood Prediction
Systems, and Intelligent Flood Management Systems. Each group encompasses a cluster of inventions
and technologies that share common themes and objectives, providing a comprehensive overview of
the various efforts to address and mitigate the impact of floods through technological
innovation. Moreover there are projects like ECFAS “ A Proof-Of-Concept for the Implementation of a
European Copernicus Coastal Flood Awareness System.” that are trying to address the floods issue
by implementing a European coastal flood awareness system by leveraging Copernicus emergency
management system.

2.2.2 Challenge 2 Fires

The analysis revealed research on the :

e Methods for identifying fire risk level

e Early warning- prediction

e Fire management system (status, monitoring & forecast —estimated progression)

e Maps & graphical representation of fire information

e None of the results was related to waste fire specifically but the inventions identified can provide
a technological basis for the challenge

Technologies & tools: Satellite imagery, multi sensor input (drones etc), vegetation information, and
weather data, statistical analysis, and mathematical analysis, cloud-to-ground lightning distribution
characteristics, water based network devices.

Keywords used: Fire ignition, monitoring of fire, prediction, forest fires, Wildfires, satellites, Earth
Observation, waste fire, fire prevention, fire risk, fire prediction, Automated notification, Artificial
Intelligence, drones, lIoT among others. Also search was contacted with all the COTS that were provided
by our partners from Aerospace Valley.

The main keywords “waste fire”, “forest” and “earth observation” were first paired to side keywords
like: “fire prevent”, “fire risks” and “fire prediction” and then also with keywords like “drones”, “satellites”
and “Al”, which relate to the specific technology used. Moreover, a final search was contacted using
the companies from the COTS such us “Sentinel’ 'and “European Space Agency”. Using different
combinations of the above keywords we identified more than 9400 patents (some patents are duplicates
among the more than 9400 that our research generated), for the purpose of the report we are using
only the main keywords and we identified more than 800 patents related to the fire challenge. This
number resulted from a steady increase in number of patent applications from 2013 onwards in different
domains such us computer technology. During the review, a significant attempt was put in excluding
some sectors which eluded the subject matter of the search such as the telecommunication industry.

More specifically the analysis of innovative fire-related technologies reveals a spectrum of research
areas, each contributing to the advancement of fire monitoring, detection, and management systems.
In an effort to filter these varied inventions, we have organised them into specific groups, allowing for a
more focused understanding of the technological landscape. These groups highlight advancements in
areas such as advanced detection systems, automated assessment and prediction methods,
geostationary satellite-based detection, integration of 10T and Al for wildfire detection, automatic fire
identification, advanced tools for fire management, and mobile fire suppression systems. Each group
represents a unique side of the ongoing efforts to enhance our capabilities in combating and mitigating
the impact of fires.

2.2.3 Challenge 3 Water

The analysis revealed research on the :

Methods for identifying the probability of occurrence of a drought

Systems and methods are provided for processing observation data

Methods for identifying risk level

Early warning- prediction

Water and drought management system (status, monitoring & forecast —estimated
progression)

e Maps & graphical representation of water information
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Technologies & tools: Satellite imagery, multi sensor input (drones etc), computer vision, vegetation
information, and weather data, statistical analysis and mathematical analysis, water based network
devices, ground measuring data, GUI, use of database management systems in handling future data.

Keywords used: Drinking water, Earth observation, drinking water management, water quality,
Drought, satellites, fresh water, water detection, Al, water demand, machine learning, In situ among
others. Also search was contacted with all the COTS that were provided by the PROTECT partner
Aerospace Valley.

Comparably to the previous report, the search in this area had to be refined several times before
reaching the correct scope. In fact, the main keywords (e.g., “drinking water”, “water management”,
“water quality” and “earth observation”) may belong to many different sectors and domains like
pharmaceuticals, most of which are out of the scope of this search.

The main keywords were first paired to side keywords like: “water quality”, “drought”, “water detection”
which mostly focuses on water; and then also with keywords like “drones”, “satellites” and “lot”, which
relate to the specific technology used. Moreover a final search was contacted using the companies from
the COTS such us “Copernicus’ ’and “European Space Agency”.

Using different combinations of the above keywords we identified more than 3050 patents (some
patents are duplicates among the more than 3050 that our research generated), for the purpose of the
report we are using only the main keywords and we identified more than 2100 patents related to the
water challenge, but if you exclude the patents from industries that are not relevant such as

“pharmaceuticals”, “medical technology” and “computer technology”, and keep only the ones from
relevant industries such as “climate change adaptation’ and “environmental technology” the outcome
of the search is around 1150 patents, the majority of which are associated to technologies within the
water challenge domain. The close relation is probably due to the specificity of the industries, especially
if compared to previous searches. This number resulted from a steady number of patent applications
from 2013 onwards in different domains such technologies for adaptation of climate change.

During the review, a significant attempt was put in excluding some sectors which eluded the subject
matter of the search such as the pharmaceutical industry. Nevertheless, although a review of the
patents was performed, the list may still include some outliers.

More specifically the analysis of innovative inventions in the realm of environmental monitoring and
water resource management has revealed cutting-edge research in distinct areas. In an effort to filter
these advancements, we have categorised them into three comprehensive groups, each showcasing a
unique focus on technological solutions. These groups are named as follows: Advanced Environmental
Monitoring and Management Systems, Advanced Water Resource Management Technologies, and
Integrated Water Environment Management Systems. This segmentation allows for a clearer
understanding of the diverse technologies contributing to the advancement of environmental
sustainability and water resource management.

2.2.4 Challenge 4 Sustainable and resilient infrastructure

The analysis revealed research on the :

After event evaluation of the affected area

Creation of a thermal map of a region

Urban heat island detection method

Systems and methods are provided for processing observation data.

Analysis of urban morphology

Methods for monitoring and managing urban water resources and hydrology through a network
of stations

e Early warning-prediction

e Methods for identifying risk level

Technologies & tools: digital aerial and satellite imagery, photography, computer vision, artificial
intelligence, multi sensor input (drones etc), image analysis, statistical analysis and mathematical
analysis, airborne and spaceborne sensors, deep learning, ground-based data gathering, remote
sensing data, data modelling, open source geographical data, image processing, remote sensing image
and high-resolution remote sensing image.
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Keywords used: Earth Observation, urban heat islands, urban planning, Infrastructure, satellites,
mapping urban areas, Ground sensors, heat island effect, rural areas, neighbourhoods, floods, energy
management and fire ignition among others. Also search was contacted with all the COTS that were
provided by our partners from Aerospace Valley.

In this application domain we are seeing a lot of overlap in the keywords used with the previous 3 ones
seen above. That happens cause the scope of this challenge is very broad and incorporates
functionalities that we also saw in the previous challenges. Therefore besides using the main keywords
that apply only here such us “infrastructure” and “urban heat islands”, keywords like “drones”,
“satellites” and “drones”, which relate to the specific technology used and the companies from the COTS
such us “Sentinel” and “European Space Agency”, we also used keywords such as “fire ignition” and
“floods”. Using different combinations of the above keywords we identified more than 2350 patents
(some patents may be the same among the more than 2350 that our research generated), for the
purpose of the report we are using only the main keywords and we identified 56 patents related to the
infrastructure challenge. This number resulted from a steady increase in the number of patent
applications from 2021 onwards in mainly in the adaptation of climate change domain.

The main keywords were first paired to side keywords like: “urban planning”, “earth observation”,

“mapping urban areas” which mostly focuses on infrastructure in general; and then also with keywords
like “drones”, “satellites” and “Al”, which relate to the specific technology used followed by keywords
that address different functionalities in the challenge such us “energy management”.

More specifically the analysis of recent innovations in research has unveiled a diverse range of
advancements in several critical areas. In an effort to filter these advancements into coherent
categories, we have identified and summarized them into the following groups. These groups
encapsulate groundbreaking research in intelligent transportation and urban mobility, thermal mapping
and environmental monitoring, sustainable urban planning and hydrological management, environment
simulation and comfort, greenhouse gas monitoring and environmental sensing, as well as water
sustainability and infrastructure investment. Each group represents a cluster of technologies and
methodologies aimed at addressing specific challenges and contributing to the broader landscape of
technological innovation.

2.3 Conclusions

The SOTA analysis report outlines the findings from the IPR search, specifically targeting patents and
standards related to the four main challenges identified in the PROTECT CSA project: "Floods", "Fire",
"Water resilience", and "Sustainable infrastructure”.

The patents analysed within the Flood challenge demonstrated the highest average TRLs among the
four challenges. The Flood challenge's TRL assessment shows advanced technologies at TRL levels
7 to 9, indicating high readiness for market entry. These patents cover a variety of fields from automated
flood risk assessment and real-time flood mapping to dynamic simulation models. They aim to provide
user-friendly tools for emergency operations and damage assessment and integration with COTS
products such as Copernicus could enhance capabilities further. The Flood challenge emphasises the
need for rapid mapping and prediction tools, integrating historical data, cloud services, and real-time
mapping algorithms. Challenges include data availability, tool complexity, and user-friendliness. The
technologies embedded in these patents address these needs, focusing on digital twin integration,
cloud-based solutions, and real-time analysis algorithms.

As far as the Fire challenge is concerned we can see that the TRL assessment focuses on emerging
technologies for early fire detection and risk mitigation. These technologies, mainly in development
(TRL 4-6), include sensors and simulation models. High-tech companies and research institutions are
developing these solutions.

They involve early warning systems, real-time monitoring, and predictive analytics to enhance fire
response. The challenge aims to automate fire risk monitoring and response, particularly focusing on
waste fires in storage facilities. These technologies complement existing solutions, using data like
Copernicus for automated prediction and prevention.
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For the Water Resilience challenge we see patents offering innovative technologies, spanning from
conceptual to applied research stages, often using Al. They focus on optimizing water use, enhancing
irrigation efficiency, and monitoring water quality. With TRL averages between 5 and 7, they're ready
for practical use, and many integrate with products like Sentinel-1 and ESA-Copernicus datasets for
better Earth observation data. These technologies aim to improve water monitoring, distribution, and
decision-making processes, aligning with the challenge's objectives for sustainable water management.

For the last challenge, Sustainable Infrastructure challenge which aims to improve urban and rural
areas' sustainability and climate resilience, patents cover a range of technologies, including Al-driven
decision support systems and nature-based solutions for urban planning and risk management. These
patents vary in readiness, from conceptual models to near-commercial readiness. They are held by
universities, research institutes, and corporations, showcasing innovation from academic and corporate
sectors. Integration with existing COTS products could enhance urban planning and resource
management. These patents contribute to addressing challenges like flood risk quantification and
improving sustainable infrastructure.

Moreover although there are differences in patenting activity and industry domains across the four
challenges, a similarity exists in their geographical distribution. The majority of patents come from
regions outside of Europe, indicating a significant lag in Europe. This suggests there's room for
innovation, with Europe potentially having lower regional TRL compared to other regions.

Additionally, a possible gap and opportunities for innovation are highlighted by the analysis of pertinent
standards for the four challenges, with a focus on the lack of standards in particular. The small number
of recognised standards points to unrealised potential for creating novel approaches in the field.

In conclusion, the combined analysis of patents and standards shows a dynamic and promising
environment for innovation for the four challenges. Although a number of applications and functionalities
relevant to the intended solution were found in the previous analysis, a complete solution that fully
satisfies all of the requirements was not found.

The research conducted aimed to identify COTS products for the PROTECT project, particularly
focusing on EO-based climate services in the EU. Through desk research, surveys, and consultations,
the most used COTS products were found to be open data platforms like Copernicus. The survey
research formed the basis for identifying COTS, considering parameters such as technology readiness
level, type of climate services, technology used, and application domains.

The EU Survey tool was instrumental in disseminating the survey, which underwent multiple iterations
and reviews by consortium partners. Based on application domains, taxonomy, data, technology used,
and TRLs, solutions were identified. The emphasis on EO-based services led to a focus on space data
sources, with providers integrating multiple sources into their services. While various sources were
identified, a non-exhaustive inventory was compiled, considering the most frequently utilised ones.

The results of the COTS analysis, describe products, equipment, and technical solutions available on
the commercial market. These findings indicate that the identified data sources provide a solid
foundation for EO providers to deliver dependable services. However, there's anticipation for
advancements in data types, sources, and quality standards, leaving room for innovation through
research and development.
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3. Open Market Consultations

The aim of Task 3.3. Open Market Consultations was to ensure that implementing Innovation
Procurement is the best way to tackle the four procurement challenges identified. The activities
performed under this task helped to communicate procurers’ needs to the market well in advance,
crosscheck the findings of the desk research and obtain relevant information from suppliers on existing
(or to be developed) technologies.

Additionally, GAC organised four e-Pitching sessions (one per selected procurement challenge) -
which the market suppliers (specifically start-ups and SMES) presented how their existing solutions
could tackle the procurement challenges selected. The logistics and organisation of these sessions
were done by GAC and moderated by AV.

The e-Pitching sessions served to verify the accuracy of the preliminary SOTA analysis. Following the
e-Pitching sessions, four online OMC webinars took place with the purpose to initially measure the
degree of innovation, to assess whether the needs of the procurers could be fulfilled via innovation
procurement approaches.

The information from the SOTA and the e-Pitching sessions was useful to prepare questions on budget,
time, standards, etc. Additionally, a questionnaire was developed and a Prior Information Notice (PIN)
for the OMC was published on the TED platform. The PIN assured a wide communication at EU level
fostering transparency and ensuring broader competition. The OMC was also widely announced not
only in TED via a PIN (to ensure European coverage), but also via other communication channels
(LinkedIn and the network of the PROTECT partners).

In particular, AV relied on an extensive and reliable network of partners all across Europe, thanks to its
involvements in numerous European and ESA projects (AZO, Skywin, Verhaert, IPN, Gaia, Madrid
Aerospace Cluster, Corallia, Tern, Moravia Aerospace Cluster, Space PL, CESAH, Brimatech).
Aerospace Valley is a member of the ESA BIC network and has extended partnerships with the other
19 ESA BICs spreading over 60 cities and 17 European countries. It represents a network of 700 space
startups. AV relied on the ESA BIC network operators to promote PROTECT project toward their
ecosystems.

In addition, AV is one of the French Copernicus Relays. In close cooperation with the Commission and
the Participating States, the Relays act as multipliers and develop initiatives to promote Copernicus as
a source of free, full, open and reliable data and information that can help develop business and boost
growth. They are identified as one-stop-shop for Copernicus related affairs. Aerospace Valley made
use of this network as a multiplier to reach EO startups across the EU. Aerospace Valley mobilised its
partner EARSC that represents the EO geo-information services companies, providing geo-spatial data
to its customers in Europe and the world. Ultimately, Aerospace Valley relied on the Space Climate
Observatory, operated by its long term partner CNES, the national delegate for ESA programmes. .

The goal of the SOTA analysis and OMC was the identification of suppliers that can provide solutions
to the challenges. Based on the results of the OMC and the e-Pitching, the concrete 4 procurement
challenges were fine-tuned.

Annex 2. “Open Market Consultation Report” provides detailed information on the results of Task 3.3.
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3.1 Summary of results

The Open Market Consultation (OMC) Report of the PROTECT project regarding 4 challenges, namely:
Floods, Fire, Water resilience, and Sustainable & resilient Infrastructure, began with its publication in
the Tender Electronic Daily (TED).2 The rules and objectives of the PROTECT OMC, as well as the
challenges, the potential public buyers and the PCP approach are described in the OMC Document
with Annexes.

Through the OMC, the PBG organised under the PROTECT project informed market operators
regarding the upcoming PCP of R&D services for the “Customisation/pre-operationalisation of
prototypes end-user services in the area Climate Change Adaptation and Mitigation”3. The OMC also
aimed to understand the market operators’ capabilities to satisfy the PBG’s needs and to obtain their
input on the viability of the procurement plans and conditions as described in this document and
annexes.

The objectives of the OMC were to:

1) Validate the findings of the SOTA analysis and the viability of the set of technical and
financial provisions.

2) Raise awareness of the industry and relevant stakeholders (including other users)
regarding the upcoming PCP.

3) Collect insights from the industry and relevant stakeholders (including users) to finetune

the tender specifications.

The OMC activities consisted of:

o Four webinars that took place on 15" and 16th November 2023. The webinars were
carried out in English and broadcasted online.

° A request for information in the form of an EU Survey questionnaire which was filled out
by 18 respondents.

° Other activities and questionnaires as deemed necessary within the scope of the project,

including a publication of a Q&A document.

The OMC was performed under the law of the lead procurer, which is Dutch law.

The target groups of the OMC were users and technology vendors. All interested parties were invited
to take part in the OMC. However, it was clarified that the participation in the PCP may be restricted to
companies from EU and Associated Countries.

Based on the feedback provided in the EU Survey questionnaire, the majority of respondents belong to
start-ups and SMEs.

Participation during the OMC webinars was larger. In each of the four OMC webinars, the number of
participants ranged from 25 to 35 persons who followed each of the four complete 90 minutes session.
The webinars celebrated within the framework of the OMC were recorded. The video recordings are
available on the website of PROTECT.

The timetable of activities and required actions of the OMC is indicated below:

Publication of the Prior Information Notice (PIN) on TED 574857-
2023 - Planning - TED (europa.eu)

2 See the published PIN on TED: 574857-2023 - Planning - TED (europa.eu)

3 The upcoming €19 million pre-commercial procurement call is fully funded by the EU. The goal of the “Customisation/pre-
operationalisation of prototypes end-user services in the area Climate Change Adaptation and Mitigation” call is for a consortium
of public procurers (the “buyers group”) to prepare, launch and implement a pre-commercial procurement procedure that
responds to a commonly identified challenge in the area of climate adaptation and mitigation. https://ec.europa.eu/info/funding-
tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-
environment_horizon-2023-2024 en.pdf#page=555
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Date Event

Publication of the OMC documents in the project’s website and EU

Survey:  https://ec.europa.eu/eusurvey/runner/PROTECT-PCP-
25 September 2023 EBIPES

Open registration for the events and submission of questions

Deadline to submit questions (17:00h CET)

Deadline to register for the webinars (17:00h CET)
Celebration of the 4 OMC webinars

Publication of the Q&A document in the project’s website
Deadline to fill in the EU Survey (17:00h CET)
Publication of the OMC report

Closure of the OMCI

Table 2: OMC Timeline

All the relevant information of the OMC, including the results of the e-Pitchings carried out to
complement the market analysis is available in the annex “Open Market Consultation Report”.

3.2. Conclusions

The OMC revealed that the market is ready to participate in a PCP. Some providers indicated that they
could add value to tackling all the four challenges due to the wide range of services they can cover.
Other providers can tackle some elements of solutions and contribute to part of the functional
requirements of one or more challenges, and they will be interested in cooperation and synergies to
address the challenges.

The assumption of PROTECT that there is room for innovation was confirmed by most of the
respondents. Several fields for R&D were identified.
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4. Business case development

The business case development and value calculations conducted under Task 3.4. aim to assess the
economic impact and viability of starting a PCP. This analysis has the purpose to ensure that PCP
solutions will be marketable in the long-run and support the procurers in presenting the case of the
project internally to their upper management, in term of value added for their organizations.

In this regard, a parallel analysis on a double track has been performed:

Track 1: Technical analysis (State-of-the-art): consisted of a report about the current market
conditions of the COTS products, as well as the analysis of the innovation landscape of the identified
technologies through an IPR search. Based on the outcome of this task COTS and the IPR analysis, it
was possible to draw some assumptions about the potential cost of development (cost of the PCP) and
the cost of purchasing the innovative solution (through a follow-up PPI).

Track 2: Financial analysis: the analysis considers that the motive for innovation is triggered by a
specific need identified in the needs assessment in relation to the impact on the organizations.
Therefore, the benefits of a PCP to develop innovative solutions, consist in the non-occurrence of a
specific scenario and the related impacts. Procurers were asked to measure (1) the occurrence and (2)
the impact of each scenario in their organizations. The occurrence considers the frequency of the
scenario, while the impact considers the damage in terms of costs and other non-quantitative variables.

The result of the first track provides a rough estimate of the potential cost of the solution, while the
outcome of the second track would reveal the benefits for each organization, giving a benchmark to
establish the budget of the PCP, the numbers of firms that will be admitted to the challenge, as well as
an estimate of the follow-up purchase in a PPI. This information is the basis for building the first version
of the Business Cases in relation to the identified procurement challenges.

Annex 3. “Report on the Business case and value calculations” provides the results of the activities
conducted to build a Business case.

4.1. Summary of results

The PROTECT Consortium developed a baseline scenario using the expertise knowledge of partners
and relevant literature to calculate potential benefits. This assessment considered the current methods
and equipment used by the stakeholders for the execution of their daily operations as depicted in the
four challenges, as well as related manpower, hours, number of small and large scale extremes, and
other associated costs.

The partners estimated the PROTECT solution's performance in terms of cost reductions and revenue
increases. Operational and personnel costs related to daily operations were analysed to project how
these efficiencies could reduce current losses.

In this regard, the consortium anticipates :

e Flood challenge : The business case appears to be profitable for the implementation of the
PROTECT solution. Our analysis indicates significant potential savings and positive impacts,
especially when adopted by large regions such as Lombardy, Emilia-Romagna, or Tuscany.
Over a 10-year period, the primary benefits include reduced costs for municipalities and local
public bodies, enhanced flood protection for civil society and economic sectors, and improved
public safety. With multiple regions expected to adopt the service, the collaborative effort will
further amplify these benefits, making the investment advantageous for all stakeholders
involved.

e Infrastructure Challenge: For this challenge also the business case is profitable for the
implementation of the PROTECT solution Based on the sensitivity analysis results, it can be
concluded that the monetised benefits have a significant positive impact on the Net Present
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Value (NPV). This is further evidenced by the fact that the NPV is positive across all three
scenarios, indicating that the investment is viable for potential buyers. But is important to note
that the main component of this challenge which is the heat island effect is also connected with
the other 3 challenges that we are trying to address in the context of PROTECT. Therefore, a
procurer that is aiming to produce a business case to address the challenge needs to take into
account the impact and benefits from the other challenges as well.

e Fire Challenge : Based on the sensitivity analysis results and the fact that the NPV is only
slightly negative in the baseline scenario—a figure that is not significant relative to the overall
investment—indicates that the investment can be viable for all potential buyers. This can be
seen also in the best-case scenario, where an increase in the prediction accuracy of the tool a
very positive impact on the investment's viability a scenario which is very likely since the
PROTECT solution can built upon actual tested solutions that are on the market which have
already achieved 80% accuracy. Nevertheless, we recommend that the developed solutions
has at least 85% percent accuracy in order to ensure the viability of the project.

These estimates indicated a positive NPV in all three challenges, suggesting that the investment is
profitable for the PROTECT public buyers. A worst-case scenario was also examined, outlining
conditions where the investment might not be profitable. Given the number of assumptions made during
the preparatory phase, it is recommended that buyers re-evaluate these initial results with more detailed
Use Cases before the implementation of the PCP taking into account the value of statistical life.

Lastly, due to the complexities involved, conducting a detailed calculation for the water challenge is
considered difficult at this stage of the project. However, we have summarised the effectiveness in
terms of savings and impacts associated with implementing a water demand forecasting solution. This
summary provides a foundational basis for future cost-benefit analyses. This preliminary analysis
highlights the potential for significant operational cost savings, improved resource management, and
enhanced preparedness for water-related crises, underscoring the value and importance of continuing
to develop and refine water demand forecasting capabilities.

4.2. Conclusions

The Business case report presents the outcomes of the cost benefit analyses conducted in order to
justify the R&D investment for the development of a solution that addresses each one of the four
identified challenges.

The outcomes of SOTA have been taken into account for evaluating the financial viability of the R&D
investment. Based on the above and the market state of play (Section 2) as well as OMC and SOTA
results, partners concluded with an approximation of 1 million per user for the initial R&D investment
(section 3.1).

The specific impacts, benefits (internal and external / monetary and non-monetary), and costs
connected with the development of the innovative solution have been identified in direct consultation
with the end users as well as the review of relevant literature. For the development of a cost benefit
analysis and in order to evaluate the occurrence of events, a sensitivity analysis based on the
assumptions made in the baseline scenario have been performed.

The first version of the cost benefit calculations have been drafted for three out of the four challenges
due to limited information on the monetary values for the costs and benefits associated with the water
resilience challenge.
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5. Best procurement strategy

The selection of the best procurement strategy of Task 3.5 consists of the assessment — based on the
information gathered in the prior steps (needs assessment, state-of-the-art analysis, open market
consultation and business case development) following the EAFIP methodology- of whether the
implementation of a PCP is justified based on the maturity of the solutions resulting from the TRL
assessment, or if the TRL of the solution is higher to select a PPI .

The procurement strategy reflected in the D3.2. Orientation paper (Annex 4), provides the elements to
decide for a PCP or PPI approach based on the identified challenges, some preliminary functional
specifications, the Intellectual Property Rights (IPR) strategy, and the initial set-up of the PCP.

5.1. Summary of results

D3.1. Orientation delivered at M18 is linked to the results of Task 3.1 — Finetuning and aggregating
procurement needs and selecting procurement challenges, Task 3.2 SOTA analysis, and to Task 3.3
Open market consultations with state-of-the-art CS providers to a lesser extent. This deliverable (D3.1)
provided a summary of the analysis conducted which allowed to prioritise the recommendations for
those procurement challenges displaying a higher climate and procurement impact and that already
indicate potential for a PCP as the right approach to address these challenges (T3.1). It also provided
a detailed overview of the methodology and tools implemented to conduct the SOTA analysis and the
results of the SOTA analysis (T3.2). In addition, this deliverable informed about the specific objectives
of Task 3.3 and the methodology and tools to organize and conduct the four e-pitching sessions and
the four open marketing consultations later on.

D3.2 Orientation paper to address procurement challenges (final version) delivered at M24 updates
D3.1 with further results on the analysis of the procurement challenges in the context of Task 3.3 and
Task 3.4 and the discussions leading to the selection of one challenge. It provides a detailed summary
of the activities carried out in the context of the four e-pitching sessions and the four open market
consultations and the business case and value calculations analysis.

5.2. The Orientation paper

The orientation paper recommends the implementation of PCP and PPI regarding four identified
challenges with a higher climate and procurement impact selected in the framework of the PROTECT
project. The PCP and/or PPI approach is justified in each case based on the information obtained as a
result of the activities carried out during the preparatory phase of innovation procurement projects
following the EAFIP methodology.*

The identification and selection of procurement challenges and the definition of the procurement
approach relates to the outcome of the five main steps in the preparatory phase described in this
orientation paper: (1) needs identification and assessment; (2) SOTA analysis; (3) OMC; (4) business
case development; and (5) procurement strategy design.

The first orientation paper recommended PCP as the main procurement instrument to tackle the
following four procurement challenges, as the functional requirements cannot be achieved by one
existing solution and thus R&D is required:

e FLOODS CHALLENGE: Rapid-mapping, predicting, preventing different types of floods and
improving coordination efforts, relevant to marine and coastal environments, sustainable cities and
civil protection and security agencies

4 See the European Assistance for Innovation Procurement (EAFIP www.eafip.eu).
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e FIRES CHALLENGE: Predicting, preventing fires, tracking and tracing causality (causers) in
different scenarios (waste, forest/nature, other), relevant to environmental agencies, sustainable
cities, agriculture, forestry and land use, as well as for civil protection and security agencies.

o WATER CHALLENGE: Climate resilient solutions for predicting, connecting data, planning, supply-
demand, relevant to the application domains marine and coastal environments, energy and utilities,
sustainable cities, agriculture, forestry and land use, as well as for civil protection and security
agencies.

e INFRASTRUCTURE CHALLENGE: Sustainable & resilient re-development, buildings restoring &
adaptation), relevant to sustainable cities, energy and utilities and civil protection and security
agencies.

The scope of the abovementioned four (4) challenges and use cases was reassessed based on the
OMC results and the discussions held with public buyers committed to implement a PCP. The result
was the selection of one overarching Water (management) challenge clustering different use
cases. The aim is an integral assessment of day-to-day SWVA conditions with space-based
value chains based on local/central knowledge (Al, EO-Inversion/hydrological modelling, etc.)
to provide a first basis of local water intelligence for the use case stakeholders. Driven by the functions
required by the organisations the data on SWVA conditions can support regular or crisis management
processes (e.g. risk indicators) in different application domains. As such, the testing and validation
strategy requires the support of technical organisations that will support the PCP implementation. Since
the work of these organisations falls outside the scope of PROTECT CSA, the methodology, technical
criteria and test planning will be part of the follow up PCP.

Based on the developments mentioned above, this paper details the procurement strategy for a PCP
considering the requirements of the relevant Horizon Europe on PCP action.® The strategy includes an
updated setup for the PCP phased approach, the number of suppliers per phase, the budget allocated
by supplier per phase, and the duration of each phase.

5.3. Conclusions

As a result of the activities conducted in the framework of the PROTECT project, four procurement
challenges have been identified and selected with the purpose of exploring the feasibility and grounds
to implement a PCP. The common challenges and functional requirements are considered to have a
high climate and procurement impact with cross-border relevance for multiple public buyers and users
across the EU.

Based on the preliminary results of the preparatory steps (following the EAFIP methodology), in
particular the SOTA analysis and the results of the OMC, it is possible to reach the initial conclusion
that the four challenges require R&D efforts in order to tackle the functional requirements identified in
the different use cases. Therefore, the recommended approach for the four challenges is the possible
implementation of a PCP.

It has been noted that some existing solutions could tackle some functionalities of the floods challenge.
In this case, it could be possible to apply the PPl approach, in particular one of the procedures
established in the Public Procurement Directives for the only purpose of testing solutions without the
possibility of actually purchasing the solution as such. This approach could be also applied by public
buyers interested in any of the solutions presented during the e-pitching sessions.

Further analysis of the OMC results and discussions with the public buyers led to scoping one challenge
that could cluster different use cases relevant to the other 3 challenges. As a result, the Water

5 “Customisation/pre-operationalisation of prototypes end-user services in the area Climate Change Adaptation
and Mitigation” call is for a consortium of public procurers (the “buyers group”) to prepare, launch and implement
a pre-commercial procurement procedure that responds to a commonly identified challenge in the area of climate
adaptation and mitigation. https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-
call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-

2024 _en.pdf#page=555
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(management) challenge was selected given the importance and impact of water intelligence solutions
on use cases related to floods, fires and sustainable and resilient infrastructure across domains. The
different use cases would be validated by end users from cities, agricultural agencies, first responders
and water management agencies.

The justification of the use cases is the integral assessment of day-to-day SWVA conditions with space-
based value chains based on local/central knowledge (Al, EO-Inversion/hydrological modelling, etc.).
This will provide a first basis of local water intelligence for the use case stakeholders. Driven by the
required functions in their organisations, the translation from the SWVA conditions towards regular or
crisis management processes (e.g. risk indicators) can be achieved.

For the preparation of the PCP proposal to respond to the HE PCP call, the orientation paper has set
some considerations for the selection of the PCP and/or PPI approach, and possible provisions to
strengthen the EU strategic autonomy and resilience, such as the 100% of R&D performance in EU
Member States or Associated countries. It is also important to consider allowing a good number of
suppliers to participate in phase 1 and phase 2 of the PCP increasing the chances of alternative
solutions and incentivising more startups and SMEs to present (joint) bids in the PCP tender.

The paper has also outlined the relevant topics and guidelines to set up the procurement strategy based
on the selection of the Water (management) challenge linked to EO data relevant for crises prediction,
prevention and mitigation, including updated allocation of the PCP budget, the evaluation of bids, the
contract implementation, the testing strategy and the intellectual property rights regime.

In this context, this Orientation Paper reflects the developments in the assessment of needs and the
procurement strategy linked to the outcomes of the work performed in cooperation with the committed
public buyers who submitted the proposal to the HE PCP call. In the implementation process, the
(selected) use cases in Europe will provide a representative spectrum of requirements for the
procurement process.

Finally, it is recommended to consider additional preparatory activities and the final selection of use
cases once/if the PCP HE grant is awarded to finetune and tailor the PCP tender documents
accordingly.
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6. Securing commitment from procurers

The activities conducted under Task 3.6 sought to secure commitment from the procurers’ community
for the implementation of the potential future PCP. In this task, HAA in charge of managing the
community of procurers requested procurers and the relevant decision makers of their organisations to
express their formal interest and commitment to undertake an upcoming joint, cross-border or
coordinated procurement procedures to tackle one of the selected procurement challenges. The formal
commitment was gathered through a signed Letter of Intent. By signing a Letter of Intent, procurers are
not bound to conduct the procurement procedure in the event they decide to withdraw.

In total, 11 Letters of Intent were received from various European regions, including The Netherlands,
Italy, Belgium, Slovakia, Spain, Finland and Denmark, demonstrating a diverse range of participants
committed to addressing climate challenges through innovative procurement approaches.

The Letters of Intent signed by procurement decision-makers of contracting authorities are included in
Annex 5.

6.1. Summary of results

Various methods were utilised in order to collect Letters of Intent from procurers. Through collaboration
with partners, leveraging social channels, and engaging with the extended PROTECT network,
interested buyers were identified and contacted via email with a request to sign the Letter of Intent.

Events played a crucial role in pinpointing interested parties, where networking efforts introduced
potential buyers to PROTECT and the PCP-call. Aside of networking, potential buyers were also
informed about PROTECT through presentations held during meetings and events. A recent example
of such an event is the EU Urban Agenda Partnership on Innovative and Responsible Procurement,
organised by PROTECT partner City of Haarlem in April 2024, where a presentation about PROTECT
was held. Contact information gathered at events like this facilitated email exchanges, expanding the
PROTECT community. Interested contacts were provided with best practices, key recommendations,
and other resources relevant for them. Public buyers were also invited to subscribe to the PROTECT
newsletter, which helped to keep them informed about the progress of the project and ensured that they
remained engaged with the wider PROTECT community.

Additionally, the PROTECT community also organised its own events. In the past year, two series of
‘Pain Point Webinars’ were organised by the PROTECT Partner Corvers Procurement Services with
European buyers and representatives from procurement, innovation and climate adaptation policy
departments of regional, local, and national public authorities throughout Europe. Furthermore, two
series of training webinars were created on innovation procurement and climate services and three
virtual e-pitching sessions were held with providers of climate services. Following these e-pitching
sessions, four virtual open market consultations were organised. Each of these sessions focused on
one of the four selected climate adaptation & mitigation challenges identified by public buyers of the
PROTECT Community. Another way in which engagement with the network was established was
through providing on-demand consultations. Interested parties could reach out to the consortium via
the PROTECT Community Platform and ask for an on-demand consultation service, which was
provided free of charge to them. All these initiatives laid the foundation for future collaborations and
encouraged signatories to commit to the Letter of Intent.

D3.4 Report gathering all the signed Letters of Intent details the outcomes achieved. Specifically, it
presents the Letters of Intent submitted by procurers to the EU-funded PROTECT project, which aims
to support urgent climate adaptation and mitigation through innovation procurement procedures. The
Letters of Intent express formal interest and commitment from public authorities across European
regions to undertake joint, cross-border, or coordinated procurement procedures to tackle one of the
procurement challenges outlined in T.3.1.
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In total, 11 Letters of Intent were signed by the following organisations of 7 European countries:

Organisations that provided a Letter of Intent:

1.

© © N o g M D

-
o

11.

Urban Agenda Partnership on Public Procurement
Emilia-Romagna Region

City of Geel

ISEMI

Ministry of Interior of Slovakia

Institut Cartografic i Geologic de Catalunya
Municipality of Las Rozas de Madrid

Klimatorium

Forum Virium Helsinki

STOWA

Ministry of Business and Labour Catalonia

The results show the collaboration among public buyers and ia shared interest in a joint pre-commercial
procurement in Climate Services. Additionally, even in cases where no Letters of Intent were signed,
valuable interactions took place which could lead to future collaborations.

The results of Task 3.4 can be found in Annex 5 “D3.4 Report gathering all the signed Letters of Intent'.

6.2. PCP WISE public buyers

In addition to the commitment expressed in the Letters of Intent, twelve (12) public buyers have
committed to participate in the PCP as part of the PBG in the context of the proposal submitted to the

PCP-WISE HE PCP call

Several technical organisations are also committed to support the

development of the testing and validation plans. Other seventeen (17) organisations are interested in
joining as supporting organisation and/or the Stakeholders Group (SG).

These organisations are listed below.

Role Organisation Country

Lead Procurer STICHTING TOEGEPAST ONDERZOEK WATERBEHEER | THE NETHERLANDS

Public Buyer HET WATERSCHAPSHUIS (hWh) THE NETHERLANDS

Public Buyer FORUM VIRIUM HELSINKI QY (FVH) FINLAND

Public Buyer MINISTERSTVO VNUTRA SLOVENSKEJ REPUBLIKY | SLOVAKIA
(MINISTRY OF INTERIOR SLOVAKIA) (Mol)

Public Buyer GEMEENTE HAARLEM (CITY OF HAARLEM) THE NETHERLANDS

Public Buyer BUNDESANSTALT TECHNISCHES HILFSWERK (THW) GERMANY

Public Buyer REGION OF CENTRAL MACEDONIA (RCM) GREECE
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Role Organisation Country

Public Buyer FORENINGEN KLIMATORIUM (KLIMATORIUM) DENMARK

Public Buyer BENEGO — GRENSPARK KALMTHOUTSE HEIDE BELGIUM

Public Buyer INSTITUT CARTOGRAFIC | GEOLOGIC DE CATALUNYA | SPAIN
(ICGC)

Public Buyer CITY OF ROTTERDAM THE NETHERLANDS

Public Buyer SLOVENSKA AGENTURA ZIVOTNEHO PROSTREDIA | SLOVAKIA
(SLOVAK ENVIRONMENTAL AGENCY) (SEA)

First Responders BAYERISCHES ROTES KREUZ (BRK) GERMANY

First Responders ISEM-INSTITUT PRE MEDZINARODNU BEZPECNOST A | SLOVAKIA
KRIZOVE RIADENIE, NO (ISEMI)

Technical Institution | INSTITUT D'ESTUDIS ESPACIALS DE CATALUNYA | SPAIN

Technical Institution

CLIMATE-KIC HOLDING BV (CLIMATE KIC)

THE NETHERLANDS

Technical Institution

AEROSPACE VALLEY (AV)

FRANCE

Technical Institution

FRAUNHOFER GESELLSCHAFT ZUR FORDERUNG DER
ANGEWANDTEN FORSCHUNG EV (FRAUNHOFER)

GERMANY

Technical Institution

UNIVERSITEIT TWENTE (UT-ITC)

THE NETHERLANDS

Technical Institution

FUNDACIO PRIVADA 12CAT, INTERNET | INNOVACIO

DIGITAL A CATALUNYA (I12CAT)

SPAIN

Table 3: Organisations committed to participate in the Water challenge PCP

A brief description of the public buyers is provided below:

1. STOWA works collaboratively with universities, knowledge institutions, and the business
community, and supports water boards in meeting short and long-term water management
challenges.

2. HET WATERSCHAPSHUIS (HWH) facilitates knowledge sharing and resource optimisation,
strengthens the Netherlands' resilience against water-related challenges. Together, these
organisations play a vital role in ensuring effective water management practices nationwide,
contributing to the country's sustainability and resilience against water-related risks.
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10.

11.

12.

FORUM VIRIUM HELSINKI (FVH) is dedicated to advancing Helsinki's smart city initiatives
through technology and innovative solutions by engaging diverse stakeholder to contribute to
Helsinki’s climate goals.

THE MINISTRY OF INTERIOR OF THE SLOVAK REPUBLIC (MOI) ensures efficient
procurement of goods and services. Through initiatives like the iProcureNet project, MOI
promotes innovation in public procurement, addressing security sector needs and fostering
cross-border collaboration.

THE CITY OF HAARLEM is a recipient of the 2022 Innovation iCapital Award, is a leader in
innovation within the Netherlands. With a focus on climate adaptation, sustainability, and
fostering innovative SMEs and startups, Haarlem aims to procure 100% circular by 2030,
addressing challenges such as urban heat island effects and local flooding.

BUNDESANSTALT TECHNISCHES HILFSWERK (THW) is a civil protection agency in
Germany, providing technical relief nationally and internationally, and civil protection.

THE REGION OF CENTRAL MACEDONIA (RCM) is known for its extensive track record in
initiatives such as participation in the INCAREHEART PCP procurement process and its unique
mechanism supporting the regional ecosystem's capacity, extroversion, startup support, and
project scaling within the framework of RIS3.

KLIMATORIUM — INTERNATIONAL CLIMATE CENTER IN DENMARK spearheads
collaborative efforts to address climate challenges at local and global levels. Through a living
lab approach and circular thinking, Klimatorium develops sustainable solutions and fosters
knowledge dissemination to build climate resilience.

BENEGO - GRENSPARK KALMTHOUTSE HEIDE (GKH) fosters cooperation in the Dutch
and Belgian border in topics including climate change, water management and innovation.

THE CARTOGRAPHIC AND GEOLOGICAL INSTITUTE OF CATALONIA (ICGC) provides
expertise in geo-information science, security strategies, and spatial data infrastructure.

THE CITY OF ROTTERDAM is one of the main cities in the Netherlands characterised for being
one step ahead in innovations.

SLOVAK ENVIRONMENTAL AGENCY (SEA) specialises in environmental protection and
climate change adaptation. Engaged in environmental monitoring and informatics, SEA actively
contributes to designing, developing, and implementing environmental information systems,
particularly in geoinformatics and remote sensing.

Other organisations are committed to join to provide their expertise :

1.

BAYERISCHES ROTES KREUZ (BRK), the Bavarian Red Cross is committed to a more social,
better and stronger Bavaria, ready to crises and disasters.

ISEMI, a non-profit organization supporting the implementation of security strategies for various
international organizations, specializing in areas such as police cooperation, counter-terrorism,
and emergency management.

THE INSTITUTE OF SPACE STUDIES OF CATALONIA (IEEC) is a distinguished space
research and innovation hub with 25 years of expertise, spearheading Catalonia's New Space
Strategy for global prominence in space endeavours and the Bavarian Red Cross (BRK) play
pivotal roles in environmental stewardship, urban infrastructure development, and disaster
relief.

CLIMATE-KIC is Europe's premier climate innovation agency, catalysing collective action to
bridge the gap between climate commitments and reality.

AEROSPACE VALLEY is France's top innovation cluster in aeronautics, space, and unmanned
systems, fuels regional growth and job creation through research and development, fostering
collaboration between industry and academia to advance aerospace technologies.
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The following entities have expressed their support to the PCP proposal and willingness to be part of a

Stakeholder Group.

FRAUNHOFER AVIATION & SPACE, comprising over 30 institutes, conducts and fosters
innovation in climate resilience, aerospace technology, and research advancement.

UNIVERSITY OF TWENTE, FACULTY ITC (UT-ITC),
organizations to address global challenges through spatial data analysis and research.

ITC collaborates with international

THE 12CAT FOUNDATION drive transformative solutions using advanced technologies.
Together, these diverse partners form a robust consortium committed to addressing complex
societal challenges through innovation, collaboration, and knowledge exchange.

No. Organisation Supporting Stakeholder
Group (SG)

1 ARPA Lombardia

2 European Association for Remote Sensing Companies
(EARSC)

3 French National Fire Officers Academy (ENSOSP)

4 Hoogheemraadschap De Stichtse Rijnlanden (Regional Water
Authority

5 Irrigation Community Segarra-Garrides in Catalonia X

6 Ministry of Climate Action, Food and Rural Agenda.
Government of Catalonia

7 Ministry of Interior of France

8 Netherlands Space Office

9 Provincie of Limburg

10 Région Provence Alpes Cote D’azur (PACA)

11 Technology Centre of Catalonia (EURECAT)

12 Toulouse Métropole X

13 Waterschap Limburg X

14 Zilina Self-Governing Region

15 Municipality of Fund&o

16 Emschergenossenschaft/Lippeverband

17 Regional Council of Nouvelle-Aquitaine X

Table 4: Supporting organisations and members of the Stakeholder Group
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This preliminary overview of the committed parties shows a diverse array of institutons including
research institutions, public agencies, innovation clusters, technical and supporting organisations, that
bring a wealth of expertise and resources to implement a PCP for the Customisation/pre-
operationalisation of prototypes end-user services in the area Climate Change Adaptation and
Mitigation, to address the Water management challenge.

6.3. Conclusions

The report D3.4. details the steps taken to accomplish Task 3.3: Report gathering all the signed Letters
of Intent' and the outcomes achieved. Specifically, it presents the Letters of Intent submitted by
procurers to the EU-funded PROTECT project, which aims to support urgent climate adaptation and
mitigation through innovation procurement procedures. The Letters of Intent express formal interest
and commitment from public authorities across European regions to undertake joint, cross-border, or
coordinated procurement procedures to tackle one of the procurement challenges outlined in T.3.1.

The methodology section outlines various approaches used to collect Letters of Intent, including
collaboration with partners, leveraging social channels, and engaging with the extended PROTECT
network through events, presentations, and webinars. These efforts facilitated the identification and
contact of interested buyers, ultimately resulting in the signing of 11 Letters of Intent.

In total, 11 Letters of Intent were received from various European regions, including The Netherlands,
Italy, Belgium, Slovakia, Spain, Finland and Denmark, demonstrating a diverse range of participants
committed to addressing climate challenges through innovative procurement approaches.

Additionally, for the preparation and submission of the PCP-WISE Water challenge proposal, twelve
(12) public buyers, eight (8) technical organisations and other seventeen (17) stakeholders expressed
their commitment. The parties who presented the PCP-WISE proposal shows a diverse array of
institutions including research institutions, public agencies, innovation clusters, technical and
supporting organisations. They bring a wealth of expertise and resources to implement a PCP for the
Customisation/pre-operationalisation of prototypes end-user services in the area Climate Change
Adaptation and Mitigation, to address the Water management challenge.
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7. Tender documents

After conducting the previous steps and defining the main guidelines of the procurement, two sets of
draft tender documents have been prepared taking into account the HE guidance to prepare PCP tender
documents:

1) aPCP neutral template designed in the context of the initial four challenges (floods, fires, water
and sustainable and resilient infrastructure) to be filled in with the technical details relevant to
one procurement challenge.

2) a PCP template designed based on the selected overarching Water management challenge
resulting from the work of the public buyers who presented a PCP-WISE proposal for the HE
PCP call on the customization/pre-operationalisation of prototypes end-user services in the
area of climate change mitigation and adaptation using EO-data. This second draft tender
documents need to be further finetuned and tailored in coordination with the public buyers and
the technical institution that will prepare the testing and validation plans. Some of these
organisations are not partners of the PROTECT CSA consortium and will only be actively
working on the PCP project after the award of the HE PCP Grant.

The template of all the required tender documents include drafts of the Contract Notice, the Contract
Award Notice, the Request for Tenders, the Framework Agreement and/or Contracts. The legal
documents have been drafted from a European perspective (not including national laws and regulations
that need to be addressed at a later stage with the actual public buyers involved in the PCP
implementation). The procurers concerned will have to adapt the draft tender documents to their
national framework, if needed. Some of the milestones, KPIs and deliverables asked from the selected
suppliers, as well as the definition of a monitoring system are included in the draft tender documents.

The two sets of draft tender documents are included in Annex 6.

8. Conclusion

D3.3. Results of WP3 provides the outcomes of each of the preparation steps of an Innovation
Procurement project following the EAFIP methodology, namely: (1) needs identification; (2) SOTA
analysis; (3) business case development; (4) open market consultation; and (5) procurement strategy.
The report summarizes the results and the annexes detail the methodology applied in each step, the
respective findings and the conclusions reached towards the preparation of a Pre-Commercial
Procurement focusing on one of the four identified challenges (floods, fires, water and resilient
infrastructure), namely, the overarching Water challenge. Overall, the challenges identified require the
development and combination of technologies signalling the room for innovation through PCP. More
specifically the analysis conducted on the SOTA concerning the Water challenge reveals a complex
landscape ripe for innovation. Specifically, the analysis of patent applications and industry trends
highlights the absence of a dominant technological leader in the water resilience domain, signalling an
environment favourable to innovation. The follow up PCP can focus on the development of key
technologies that can be developed from TRL5 to TRL8. The results show that there is room for
innovation and commitment from public buyers to pursue the Water challenge. Based on the results of
these steps, a first package of tender documents has been drafted.
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Annexes

1.SOTA analysis report

See Annex 1. “Report on the results from the SOTA analysis”.

2.0pen Market consultation report

See Annex 2. “Open Market Consultation Report”.

3.Business case report

See Annex 3. “Report on the Business case and value calculations”.

4.Procurement strategy paper

See Annex 4. “D3.2.0Orientation Paper”.

5.Commitment of procurers report

See Annex 5. “D3.4. Report gathering all the signed Letters of Intent”.

6. Tender documents template

See Annex 6. “Tender Documents (TD1 to TD15)".
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1 Background and Context

1.1 Context and scope of the mapping definitions

The European Union (EU) is committed to achieving climate neutrality by 2050 and reducing
Greenhouse Gas (GHG) emissions by at least 55% by 2030. The transition to a greener Europe requires
the active involvement of all stakeholders capable of bringing about transformative, systemic changes.
To succeed, it is essential to leverage a diverse range of technologies and services and gain a
comprehensive understanding of both local and global climate change challenges in order to construct
a future that is climate-neutral. Earth Observation (EO) is a promising field with significant potential to
drive the development of climate services (CS), aiding in the comprehension of climate change,
mitigating its risks, and addressing its impacts across various sectors and geographical locations.

Prompted by the urgency of climate issues, the EU is increasingly asserting its leadership position by
setting ambitious targets for adaptation and mitigation measures. These measures encompass GHG
emissions reduction, renewable energy, energy efficiency, and other parameters outlined in policies like
the EU Green Deal. Climate change adaptation and mitigation policies typically have a substantial direct
impact on the services market. They often serve as primary drivers of demand in the sector, addressing
intricate issues that necessitate long-term solutions at a systemic level. Such initiatives frequently
generate the need and funding for the development of customized climate services, including tools,
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products, and information. Even when private actors appear to be steering the growth of the CS market,
their actions are often in compliance with public policies, particularly in the domains of environmental,

social, and corporate governance.

Within the above-mentioned context, PROTECT aims at levering innovation procurement to unlock the
climate services (CS) market’s potential to support urgent climate adaptation and mitigation. The work
is organised within 5 Work Packages as depicted in the following figure.

WP5
- Project governance and % G2 Strategic project
Advisory Board == management
PROTECT ==
* —‘—
T 1 e
‘ Supply and ﬂﬂlﬁ .m. Bridging supply and demand
5 application Ll Ll o Geographical .mm_ Needs aggregation }
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X1 |v=
WP4
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@ a (dSp)
Newsletter Publications Social media Events Advocacy Videos Synergies

Figure 1: Schematic WPs relation and dependence (source: PROTECT proposal)
In addition, the project was organised to cover horizontally 5 application domains, as described below:

e Agriculture, forestry and other land uses (including the bioeconomy) - Agriculture, forestry
and other land uses cover a wide range of environments and have great potential for climate
services. Unsustainable agricultural and forestry practices (e.g., overexploitation of soils,
conversion of forests to agricultural land) generate large amounts of greenhouse gases and
disturb the already fragile balance of local ecosystems.

e Energy and utilities - Utilities include all activities related to water supply, sewage services,
electricity, dams and natural gas.

e Marine and coastal environment - Marine environments are aquatic environments with high
levels of dissolved salt. They include the open ocean, the deep ocean and coastal marine
ecosystems, each with different physical and biological characteristics and therefore
representing different ecosystems.

e Security and civil protection - Civil security and protection includes the policies, bodies and
mechanisms that a country or region has in place to protect itself against new and urgent threats
to the safety of people and/or the functioning of critical infrastructure.
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e Sustainable urban communities - Green and sustainable urban communities harness their
human, natural and financial capital to meet current and future needs in a sustainable manner,
with a long-term perspective (ex: heat islands, effects of climate change on the (vulnerable)
urban population etc.).

In this context, PROTECT identified common needs and challenges to be tackled by innovation
procurement, and for which an analysis of the state-of-the-art of potential solutions was perforned
following as explained in the following sections.

1.2 Deliverable relation to the project tasks

The EAFIP step-by-step methodology, developed in the context of the European Assistance for
Innovation Procurement (EAFIP)! initiative of the EC, represents a consistent approach to guide public
buyers in the process of designing and implementing an innovation procurement project. It covers the
preparation, award and execution of the contract. Particularly importance is given to the preparatory
actions in order to ensure the feasibility of the contract, the full satisfaction of the public buyer’s needs
and an efficient spending of the public funds.

This methodology is based on the PDCA approach (Plan, Do, Check, Act). In the first place, you must
understand the problems/needs that you have in your organisation and plan potential solutions to solve
them, for instance by purchasing innovative solutions. It is advised to compile your needs in the short
and medium term in a demand plan to easily assess which of them should be satisfied first, on the one
hand, and inform the technology vendors about your needs so they are aware of them and plan
accordingly, on the other.

Once you have a well-defined need that you intend to satisfy through innovation procurement, the next
step is to explore whether this approach is suitable and under which conditions by exploring what the
market can offer, engaging with technology vendors, and conducting a cost-benefit analysis. If this
assessment shows that there are no solutions available in the market to fully cover your needs and the
project is economically feasible, then it is possible to conduct an innovation procurement process.

The next step is to take action, prepare and publish the tender, followed by the award and execution of
the contract(s).

The five (first) preparatory steps — as described below — are fundamental to define the procurement
strategy. Once the procurement needs are identified and analysed, the State-Of-The-Art (SOTA)
analysis will reveal information about whether there are (or not) solutions available in the market and
the relevant Intellectual Property Rights (IPRs). Then, the findings of the SOTA are validated through
an Open Market Consultation (OMC) and the economic feasibility of the project through a business
case. The results of this preparatory phase will be crucial to designing the tender and finetuning the
technical and functional requirements, the selection criteria and the award criteria.

1 www.eafip.eu
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Figure 2:Summary of the EAFIP step-by-step methodology

In this process, the Technology Readiness Level (TRL hereinafter) of the solutions, based on the SOTA
analysis and the market consultation, is crucial to define the procurement strategy. The following image
shows the cycle of innovation up to the commercialization of a product.
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Figure 3:Technology Readiness Level and development maturity. Adapted from EAFIP. (2018). European
Assistance for Innovation Procurement (Eafip) Module 2 Toolkit
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A lower TRL (3-6) indicates that R&D activities are needed. As described above, if there are no solutions
available in the market to tackle the (unmet) needs and R&D actions are required, the choice of
procedure may be a PCP.

If the TRL is higher (7-9), i.e. the existing solutions are not available on a large-scale commercial basis,
it is possible to implement a PPI using the procedures available under the European Public Procurement
Directives.

In the abovementioned context, CORVERS following the identification and prioritisation of the end user
needs under Task 1.5. .& Task 3.1 organised within the project WGs, where workshops were conducted
on all the five application domains of PROTECT. These workshops resulted in the narrowing down to
the main four challenges: Flood, Fire, Water Resilience, and Sustainable Infrastructure. Corvers
undertook the implementation of the State of the Art Analysis for the 4 identified procurement challenges
under Task 3.2. : State-Of-The-Art (SOTA) analysis.

In particular, Task 1.5 has implemented pain point workshops in each of the 5 application domains,
where, among other objectives, we identified keywords for state-of-the-art (SOTA) research. We began
with a base of keywords from the Task 1.5 workshops, which focused on the 5 application domains.
Later, we refined these keywords to align with the 4 main challenges. In addition, Task 3.1 spanned until
M18 (in parallel with T3.2.) on finetuning and aggregating procurers needs and selecting procurement
challenges. In this regard, T3.2 was implemented in parallel with T3.1 receiving input and updating the
aforementioned keywords.

2 State of the Art in PROTECT
2.1 Task 3.2 Description

The objective of this task is to detect the existing technologies that may tackle the identified procurement
challenges. Building on T1.3 results, CPS, VTREK and Corvers Greece performed an analysis of the
Intellectual Property Rights (using the IP Intelligent tool IPlytics) featuring the technologies that have
been identified in the needs assessment and identification phase. This activity resulted in a stocktaking
of existing patents, standards, and certification methods as well as a macro-analysis thereof. GECO
assessed the TRL of the identified technologies, identifying which ones are potential candidates for
innovative solutions. The output of Task 3.2, namely the SOTA analysis is provided in this report as part
of D3.3 Report on results from SOTA analysis, ePitching sessions and OMCs, Business case and value
calculations, selected best procurement strategy and tendering documents.

2.2 Partners’ Effort

The involved partners and their required effort in man-months is provided in the table below.

Timeframe: GAC AV HAA Corvers |VTREK/Corvers| CKIC GECO
M12-18 Leader Greece
Partner Effort 0,25 1,00 0,25 1,00 4,00 0,25 2,00
(MP)

Table 1: Partners effort allocation
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2.3 Task strategy and distribution of the activities

Task 3.2 is divided in three activities:

e The analysis of the Intellectual Property Rights (using the IP Intelligent tool IPlytics) -> Listing
the existing patents, standards -Leader CORVERS/VTREK

e COTS mapping further market analysis & certification methods - Leader AV, CKIC

e Analysis of the material collected, transforming this into a list of technologies and assessment
of the TRL level of these technologies. Leader: GECO

The main aim is to identify the room for innovation. In the PROTECT context, a State-of-the-Art analysis
has significant goals:

e |t reveals whether a specific technology which could meet the needs of the Partners is already
available on the market or whether some degree of R&D is needed in order to further develop
potential solutions.

e It informs the purchasing strategy toward either a procurement of R&D (i.e., a Pre-Commercial
Procurement, PCP), the modification or adaptation of existing solutions (i.e., a public
procurement of innovative solutions, PPI), or procurement of an identified Commercial Off-The-
Shelf (COTS) solution.

Activity (a)

This step refers to a macro analysis of the total stock of relevant patents, standards, standard essential
patents, to obtain information on their type, scope, breadth, content, radicalness and technical
relevance, as well as the associated institutions and related suppliers owning intellectual property rights
(IPRs). The room for innovation/and or standardisation, the initial maturity level, the result that can be
achieved in a given solution space, the associated expected timeline and investment will be
determined.

In this step, Corvers/Vtrek/Corver Greece performed an Intellectual Property rights identifying suitable
Patents, Standards and Literature to support the partners in the assessment of the TRL of the identified
technologies.

As input for this step, Corver/Vtrek/Corver Greece used the keywords obtained as a result of Task 1.5.

After reviewing this analysis, an in-depth technical analysis of the most relevant documents was
performed by technical experts from GECO, AV, CKIC. This resulted in the top 10 patents per
application domain.

This activity provided input to 1) the questions for the OMC, requesting responses from potential firms
for how they would incorporate particular IPR or meet certain standards, for example; and 2) the drafting
of the tender documentation (technical specifications and award criteria). One defining feature of the
IPR search was the provision of information which is independent of industry bias (e.g., identified
through research and not self-reported), which reduces the knowledge asymmetry between contracting
authorities and the market.

Activity (b)

Using the input provided by the pain point workshops, it was important to identify and evaluate the
available Commercial Off- The-Shelf (COTS) products which can satisfy the identified gaps.
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The aim was to identify at least 5 COTS per application domain and certication methods if applicable.

Activity (c)

After obtaining the outcomes of the previous tasks, the task was to identify the TRL level of the
technologies connected with selected COTS and to conduct a macro analysis of the results.

GECO gathered material and selected the 5 most relevant technologies per use case that have been
selected as critical for the needs of the Partners and which could be eligible for an upcoming PCP.

Under this activity it was also explored the possibility to transversal technologies to be used to more
than one application domains.

3 State of the Art Analysis Methodology

3.1 Rationale for an IPR Search

The Intellectual Property Rights (IPR) search conducted by Corvers/Vtrek and Corvers Greece delivers
two main outcomes:

e A macro-analysis of the results regarding patenting firms, activity, and geography, among
others. The complete lists of each search which are attached to this file as annex.

e A complete list of the relevant documents. The list of patents is presented in a spreadsheet, as
annex to this report. The standards list is provided in a table in paragraph 4.2. GECO with the
help of the rest of the partners has conducted a thorough technical examination of the IPR
search based on the primary findings. With the use of their technical knowledge, they have
examined and determined which patents and standards are most useful for each technology
within the parameters of this project. They also helped to improve the results drawn by the IPR
for each technology.

3.1.1 Rationale for examining intellectual property
(patents)

IPR that are granted by a central body and that need to be published as a condition of receiving an
intellectual property (IP) grant are referred to as "registered intellectual property.” All IPR, however, do
not need to be registered in order to be effective, and patent applications may be just as important as
patents that have been awarded. Among the forms of intellectual property (IP) that provide protection to
the owner of an idea are patents and literature, which are academic publications mainly published in
peer-reviewed scholarly journals (as well as agreements and trade secrets).

Patent searches are very important for PCPs because patents are frequently the most pertinent
registered intellectual property for technological R&D. A patent is a legal and technical document that
gives the owner the authority to forbid third parties from releasing their goods onto the market. It is
believed that merely filing for a patent is adequate evidence of a person or organization's (financial)
dedication to the subject. A patent demonstrates this commitment. Every country's patent regulations
adhere to the "absolute novelty" standard. This means that regardless of the country or chronological
order, all inventions in the public domain collectively establish the "State-of-the-Art." Consequently, it is
highly recommended to utilize patent databases that encompass data from numerous countries, rather
than relying solely on national databases. In essence, patent searches should extend beyond national
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boundaries to encompass all pertinent patents, patent applications, and other relevant published works
across countries and throughout history.

In light of this principle, the Intellectual Property Right search was conducted using the IPlytics platform.
This tool spans more than 67 patent offices globally, providing access to approximately 120 million
patents representing 98 countries, spanning from 1980 to the present day.

In summary, as part of an Intellectual Property Right (IPR) Search, both patent and literature searches
are carried out to identify pertinent information within the public domain and assess whether it is already
safeguarded by intellectual property rights. The Intellectual Property Right analysis serves the following
purposes:

e Confirm the level of advancement in the Research and Development (for PCP) or the innovative
solutions (for PPI) intended for acquisition. Additionally, assess the potential for safeguarding
any creative initiatives undertaken during the procurement process through Intellectual Property
Rights (IPR).

e Determine if there are existing market entities possessing "essential Intellectual Property Rights
(IPR)" that are indispensable for addressing the identified needs. Evaluate whether the licensing
policies of these entities pose substantial risks or costs, potentially rendering the business case
for initiating innovation procurement unfavourable.

3.1.2 Rationale for examining standards

Standardization involves the implicit (for de facto standards) or explicit (for de jure standards)
consensus-building process among stakeholders to formalize designs, performance criteria, processes,
or information. Technical standardization encompasses the agreement on features across technologies,
promoting interoperability among devices, data, or software. lllustrative standards encompass widely
used document formats (like .docx or .pdf), communication protocols (such as 4G LTE, WIFI), and image
compression formats (e.g., JPG, PNG).

An initial analysis should encompass a search for standards pertinent to the envisioned innovation, as
they can facilitate meeting user needs, particularly in addressing interoperability issues. In the technical
specifications for PCP/PPI, procurers have the option to request evidence of suppliers' compliance with
these existing standards, serving as proof for specific desired solution attributes. Furthermore,
standards relevant to defining, measuring, and testing play a crucial role at various stages of the R&D
process and can be applied across different phases of PCP.

Regarding innovation procurement, Figure 4 illustrates the characteristic space for innovation with
standards, where each node represents an innovation, and each line indicates the set of standards it
references. This depiction portrays a well-functioning market scenario, wherein procurers eventually
have a broad array of solutions that are interoperable, interchangeable, and competitively priced.
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Figure 4: Characteristics space for innovation with standards and standardization. Adapted from Rainville, A.,
2017. Standards in green public procurement--A framework to enhance innovation. Journal of Cleaner
Production, Volume 167, pp. 1029-1037

Nevertheless, even when relevant standards are available, the public procurer might determine that
these standards lack sufficient openness, applicability, or comprehensiveness. In such cases, there
might be a need for the creation of new standards or test procedures. This intervention from the demand
side ensures that any developed solutions contribute to the production of quality products/services and
foster a well-functioning market with diverse options. Situations often arise where numerous redundant
and competing standards exist, including proprietary, consortia, or non-harmonized standards.
Alternatively, especially in cases of justified radical innovation, such as in PCP, there might be no
existing standard, label, or certification applicable to the innovation. PCP can play a role in expediting
standardization by initially establishing de facto standards, driven by market forces, which can later be
formalized into de jure standards. Alternatively, or at a later stage, suppliers may be mandated to engage
with formal standardization bodies to formulate de jure standards through standardization agreements.
Examples of such bodies include ETSI, CEN, CENELEC, IETF, and ITU. These activities are crucial for
developing a set of complementary standards, forming a robust "trunk" in the depicted tree (Figure 4)
upon which the right R&D solution can be successfully commercialized. Importantly, the development
of voluntary standards, surpassing regulatory requirements if any, can inform the creation of new
regulations or policies, particularly in emerging areas.

1. Introducing groundbreaking innovative solutions within a market that is either non-existent or
fragmented—meaning, in a scenario where the "tree" has not yet branched off from its trunk or
developed "leaves" (refer to Figure 4). and

2. Mandating, through PCP tender specifications, that vendors guarantee interoperability for
crucial components of the solutions and that vendors license Intellectual Property Rights (IPR)
related to these components under Fair, Reasonable, and Non-Discriminatory (FRAND)
conditions.

3.1.3 Interpretation

This section briefly explores the significance of the outcome of the Intellectual Property Rights (IPR)
search at a high level. Depending on the findings of the IPR search, three potential scenarios may
emerge:

1. In instances where certain solutions already address specific user requirements (e.g., particular
companies have developed components relevant to an interoperable solution, such as low power
usage), it is advisable to concentrate the Pre-Commercial Procurement (PCP) on aspects of the
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unmet need for which no solutions currently exist. Additionally, it may be beneficial to consider,
based on associated costs of implementing proprietary components, the incorporation of an existing
low-power solution into the upcoming innovation.

2. When solutions are available, each patent addressing distinct user needs individually, the
procurement can center on retesting suppliers to integrate or combine these solutions. This activity
may constitute a Pre-Commercial Procurement (PCP) if it involves substantial modifications or a
Public Procurement of Innovation (PPI) if it primarily entails adapting or designing changes to
existing solutions.

3. If solutions already exist on the market, each capable of fully meeting the user need, there may be
no need for an innovation procurement. Instead, a Commercial Off-The-Shelf (COTS) procurement
can be pursued. Alternatively, if the contracting authority is mandated to conduct a Pre-Commercial
Procurement (PCP), they may need to consider another project addressing different user needs
where no existing solution is available.

Identifying relevant or "overlapping" Intellectual Property Rights (IPR) necessary to meet the
procurement need may imply that:

e The need lacks sufficient novelty to justify the PCP or PPI from the outset, as existing patents
capable of meeting the needs have already been identified.

e Existing Intellectual Property Rights (IPR) might become "novelty destroying," posing obstacles
to subsequent IPR applications/registrations. This implies that contractors involved in PCP or
PPI may encounter IPR barriers when delivering solutions to the procurer (in the case of PPI)
and attempting to commercialize their solutions to other customers after the PCP/PPI. This
challenge could be addressed proactively by:

o Formulating tender requirements (for both PCP and PPI) and developing solutions
during the R&D stage (for PCP) in a manner that circumvents the blocking Intellectual
Property Rights (IPR).; or

o Engaging in negotiations with the Intellectual Property Rights (IPR) holder well in
advance, before the commercialization phase, to secure a license.

If the IPR holder proves unwilling to engage in license negotiations, and designing around the blocking
Intellectual Property Rights (IPR) is not feasible, the conclusion might be that the IPR risk is too
significant to initiate the project.

These points are summarized in table below.

Number of Each need is met... Some needs No needs are met
needs met are
met
Number of By a single By multiple By some No relevant patents exist
patents patent patents patents
meeting the
needs
Recommended Buy Off-The- Conduct a PPl Conduct a The need is 'novel;
strategic Shelf if the for a supplier PCP beginning Conduct a 3 phase PCP
action patent is to integrate the = at later TRLs beginning at TRL 3 or 4.
embedded in a IPR into one
market-ready solution; with
solution desired
adaptation/des
ign changes
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Risk regarding = Low; purchase High; Moderate; IPR  Low; there is no IPR to
blocking IPR from a single agreement must be infringe upon; a "white
supplier required integrated into ~ space" enabling

between a new solution = innovation.

many patent or worked

owners plus around

the solution

integrator; IPR

may be

"novelty

destroying"

and market is

"saturated"

Table 2: Summary of the relevance of IPR Search findings to an innovation procurement project

3.2 Search Platform & Coverage

Vtrek and Corvers Greece conducted the patent search utilizing the IPlytics platform, a comprehensive
online IP- and market analytics tool provided by IPlytics, a company specializing in the development of
big data frameworks for data connection and visualization. IPlytics collaborates with four universities
worldwide, leveraging academic research to enhance their tools.

IPlytics employs publicly available data sources, ensuring transparency and traceability in their
analyses. The company always provides links back to the original document source, enabling users to
trace the information back to its foundation. The data is regularly updated to maintain accuracy and
reliability. All databases are securely stored within IPlytics' proprietary database framework, and queries
exclusively search within IPlytics' data without initiating searches at third-party databases.

3.2.1 Security

The IPlytics Platform, a software tool, is constructed with industry-standard security procedures and
adheres to stringent policies to safeguard search queries and client information. Being a German
company, IPlytics is bound by national legal requirements pertaining to data security and privacy.
Germany's legal standards in these domains are among the most rigorous globally, and IPIlytics is
obligated to comply with these regulations.

3.2.2 Patents

IPlytics directly sources patent documents from each individual patent office. This ensures an instant
integration of the first publication of a patent document anywhere in the world. Some patent data sources
such as the World Intellectual Property Organization (WIPO, WO) or the European Patent Office (EPO,
EP) provide information for patent filings of multiple countries. In this regard IPlytics Platform has a
global patent document coverage of:

Over 67 worldwide patent offices, resulting in
About 120 million patent documents and over
24 million patent families

For 98 countries

Since 1980 until today
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Detailed full text information on:
Full text: Title, abstract, description, claims

Patent application number and date

Patent publication number and date

Patent priority number and date

INPADOC family information

INPADOC legal status information (active, lapsed, revoked, expired)
Patent office / document type
Reassignment information

ICP and CPC classifications and description
Industry Field Cluster

Applicant / Assignee information

Inventor information

Patent citation information

US litigation

3.2.3 Standards

IPlytics directly sources standards documents from each individual standard setting organization. This
ensures an instant integration of the first publication of a standard document anywhere in the world.
IPlytics has a global standards document coverage of:

e 96 standard setting organizations, resulting in

e about 4 million standards & contribution documents

e published by over 700 working groups and standards committees
e since 1990 until today

IPlytics guarantees information in standards documents for the following textual and bibliographic. It
provides detailed information on:

Title, Abstract, Keywords

Standard document number
Standard issuing date

Standard ICS classification

Standard version history

Document status (active, withdrawn)
Working Group / Committee
Referencing Standards Documents
Referencing Patents Documents
Declared Standard Essential Patents

3.3Search Methodology

IPlytics operates in a manner similar to other online search platforms, necessitating input such as
keywords to generate specific search outcomes. Therefore, the initial step in an IPR search involves
identifying the appropriate keywords to use as input for the search on the platform.

The following steps summarize the search methodology process.
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Step 1: Task 1.5 has implemented the pain point workshops on each one of the 5 application domains
where among others the keywords that can be used for the SOTA have been identified.

Step 2: Task 3.1 in parallel with T3.2. worked on finetuning and aggregating procurers needs and
selecting procurement challenges. In this regard, T3.2 worked in parallel with T3.1 receiving input and
updating the aforementioned keywords.

Step 3: Interaction with Partners (AV, CKIC and GEKO) to discuss the technologies more in detail.
Step 4: Using the information gathered in the previous steps, a list of keywords was created.

Step 5: The list of keywords underwent further refinement throughout the search process to exclude
overly specific terms that might overlook potentially relevant entries. Additionally, refinements aimed to
eliminate potential outliers, specifically results that may not be relevant and could increase the effort
required to review documents while potentially affecting search analytics. Despite these refinements,
due to the non-technical nature of the refinement process, there is still a possibility that some non-
relevant patents may be present in the overall list.

Please note that:

a. The search encompassed non-granted patents, referring to patents that have been filed but are
awaiting formal approval from the relevant patent office. When filing a patent, there is typically
a waiting period of several years before receiving approval from the patent office. Despite being
in this pending state, these patents still offer a certain degree of protection. They were included
in the analysis because they provide insights into the research and development intensity
associated with a particular technology.

b. The search also encompassed patents that have lapsed. Patents may lapse for various
reasons, including failure to pay the annual fee to the patent office, low technical relevance, or
the emergence of new inventions that have supplanted the old ones. Nonetheless, these lapsed
patents still serve as a metric for assessing the innovativeness of a specific technological field
within a particular timeframe.

c. The same patent may be filed in multiple jurisdictions to secure broader geographical protection.
Consequently, this practice can potentially inflate the overall number of patents in the analysis.

d. A patent may belong to the same "patent family," which comprises a set of patent applications
addressing the same or similar technical content. Consequently, multiple patents may exist for
the same technical content within a patent family. In the spreadsheet containing the list of
patents, we extracted only the patent family information to streamline the subsequent technical
analysis of the list.

Step 6: The list of patents and standards has been delivered in separate spreadsheets as annexes to
this report. It's important to note that the search specifically targeted the timeframe from 2013 to 2023
to ensure a focus on current technologies and research, avoiding the inclusion of obsolete information.

Step 7: An in-depth technical analysis of the IPR search was performed by GEKO, AV, CKIC. Using
their technical expertise, they identified top 10 patents per application domain for the scope of this work.
In addition, they also supported in refining the IPR’s conclusions made per each technology.

It is important to highlight that in conducting an Intellectual Property Rights (IPR) analysis, the focus is
on assessing the overall maturity of the market. Consequently, the reader may come across several
patents that are not directly related to the primary subject matter, but instead pertain to other fields
utilizing the same or similar technologies, particularly in civilian domains. This comprehensive approach
in the search enables the analysis on IPlytics to capture a broader perspective on the innovativeness
and maturity of each technology.

This expansive scope is beneficial because when the maturity of a technology is low, it becomes
essential to explore applications in other domains. This exploration aids in understanding whether the
technology can be easily adapted to the preferred domain, potentially from the same suppliers. As an
example, a telecom company may be utilizing its technologies in radio frequencies, showcasing the
potential for cross-domain applications.
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The Partners responsible for the technical analysis can conveniently navigate through the attached
spreadsheets and identify pertinent patents based on the security domain. It is essential to acknowledge
that the initial two searches were conducted with a broad scope, encompassing various domains.
However, in the subsequent search, the frequency of main keywords appearing in other non-relevant
domains necessitated a refinement of the search parameters to narrow down the scope of investigation.

4 Search Results

This section presents the results obtained for each of four main challenges for PROTECT, focusing the
analysis on the patents. The analysis of the standards has been performed in a dedicated paragraph
(4.2). For each challenge, the number of patents, the top 10 applicants, and the geographical location,
have been identified, among other important analytics.

The identification of the most relevant documents was conducted based on their degree of technical
relevance, utilizing the indicators provided by the IPlytics platform. These indicators include Technical
Relevance (forward citations), Radicalness (backwards citations), and Legal Relevance (determined by
the jurisdiction where the patents receive protection, derived from the patent office), along with the
Market Coverage indicator. These metrics collectively contribute to the assessment of the significance
and impact of the identified documents in the analysis.

4.1 Patents

The patent analysis for the four challenges—Flood, Fire, Water, and Sustainable Infrastructure—is
crucial because it tracks the latest technological innovations, assesses their readiness for application
identifies gaps in current solutions, and highlights opportunities for collaboration and commercialisation.

This comprehensive overview may inform decision-making, guiding research priorities, policy
development, and strategic planning. By analysing the landscape of patented technologies, public
entities aiming to acquire innovative Climate Services gain a comprehensive view of the state-of-the-art
technologies pertinent to their challenges. This enables them to evaluate more effectively proposed and
developed services, ensuring alignment with the latest advancements and the specific needs of their
projects. Such an understanding facilitates informed decision-making in selecting cutting-edge solutions
that enhance resilience and sustainability in addressing climate-related issues.

4.1.1 Flood challenge

Currently, the mapping of flooded areas (marine, coastal areas and rivers) during severe events can
take weeks, resulting in delays in response and prevention. Public organisations lack reliable tools for
predicting, preventing and responding to such events in a timely manner.

Some foreseen steps are:

1. Implementing a unified repository for historical data along with a single Application
Programming Interface (API)

Connecting rapid mapping and climate services to the repository

Transforming mapping processes into algorithms for more efficient and automated analysis.
Utilising efficient tools and systems to support the mapping and analysis tasks.

Ensuring proper utilisation of the tools by a skilled team with the necessary expertise.

akrwn
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The desired outcome is to establish a system for rapid mapping that enables predictions and projections
to identify risks and define benchmarks. This will involve the development and utilisation of software
capable of higher resolution and timely acquisition of satellite information.

Patents

The analysis revealed research on the :

Methods for identifying the probability of occurrence of a flood event (risk indicators)
Flood measuring and trigger system (usually by making grids of the regions)

After event evaluation of the affected area

Flood map production

Systems and methods are provided for processing observation data.

Technologies & tools: satellite imagery, computer vision, artificial intelligence, multi sensor input
(drones etc), image analysis, statistical analysis, and mathematical analysis, kernel algorithm, visible-
infrared band images of a region, water based network devices.

Keywords used: flood/s, earth observation, rapid prediction, coastal, river, detect ,Risk, sea level rise,
Satellites, internet of things, drones, Al among others. Also search was contacted with all the COTS that
were provided by our partners from Aerospace Valley.

The main keywords “floods”, “coastal” and “river” were first paired to side keywords like: “rapid
prediction”, “detect” and “earth observation” and then also with keywords like “drones”, “satellites” and
“Al”, which relate to the specific technology used. Moreover a final search was contacted using the
companies from the COTS such us “Copernicus” and "European Space Agency”. Using different
combinations of the above keywords we identified more than 2950 patents (some patents are duplicates
among the more than 2950 that our research generated), for the purpose of the report we are using only
the main keywords and we identified more than 980 patents related to the flood challenge. This number
resulted from a steady number of patent applications from 2013 onwards in different domains such
technologies for adaptation of climate change.

More specifically, the analysis reveals a rich landscape of cutting-edge research in flood prevention,
monitoring, and management technologies. These innovations span a diverse array of areas,
showcasing advancements in precision flood prediction, remote sensing technologies, and intelligent
flood management systems. In an effort to filter these inventions into cohesive groups, we've identified
key categories such as Flood Resilience Technologies, Earth Observation Advancements, Precision
Flood Prediction Systems, and Intelligent Flood Management Systems. Each group encompasses a
cluster of inventions and technologies that share common themes and objectives, providing a
comprehensive overview of the various efforts to address and mitigate the impact of floods through
technological innovation. Moreover there are projects like ECFAS “ A Proof-Of-Concept for the
Implementation of a European Copernicus Coastal Flood Awareness System.” that are trying to address
the floods issue by implementing a European coastal flood awareness system by leveraging Copernicus
emergency management system.

e Group Name: Precision Flood Prediction Systems

Description of the Inventions in the Group: This group comprises technologies dedicated to enhancing
the precision and accuracy of flood prediction. Inventors have leveraged various approaches, including
machine learning, generative adversarial networks (GANs), and radar data analysis. These systems
utilize satellite elevation maps, sink-filling algorithms, and spectral analysis to generate deterministic
flood hazard maps. With a focus on predicting visible-infrared band images and estimating flood hazard
areas, these inventions collectively contribute to the development of advanced tools for more accurate
and timely flood prediction.

Number of patents: 12
Technologies Used:

e Machine learning
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e Generative adversarial networks (GANS)
e Radar data analysis

e Satellite elevation maps

e  Sink-filling algorithms

e Spectral analysis

e Group Name: Earth Observation Advancements

Description of the Inventions in the Group: This group highlights innovations centred around Earth
observation technologies, particularly in scenarios where traditional imaging faces challenges, such as
cloud cover. The inventions employ radar reflectance/backscatter data and generative adversarial
networks (GANSs) to predict visible-infrared band images, ensuring consistent monitoring of Earth's
surface. Furthermore, this group includes methods for three-dimensional urban flood monitoring, surface
water body extraction, and simulation of maximum flooding water depth. These technologies collectively
propel advancements in comprehensive Earth observation for flood-related applications.

Number of patents: 15
Technologies Used:

Radar reflectance/backscatter
Generative adversarial networks (GANS)
Three-dimensional urban flood monitoring
SAR images

Microwave remote sensing
High-precision DEM

e Group Name: Intelligent Flood Management Systems

Description of the Inventions in the Group: Intelligent Flood Management Systems represent a cluster
of inventions designed to enhance flood impact management through automated methods and
advanced geospatial database systems. These technologies incorporate flood detection devices,
central measuring engines, and adaptive damage-cover structures. Additionally, Google Earth Engine
is utilized to create a Flood Preparedness and Emergency Response System (FPERS), offering
powerful processing capabilities for rapid response to natural disasters. The inclusion of ledger
technology for flood risk analysis further exemplifies the intelligence embedded in these management
systems.

Number of patents: 10
Technologies Used:

Flood detection devices

Central measuring engine
Adaptive damage-cover structure
Google Earth Engine (GEE)
Geospatial database

e Group Name: Remote Sensing Technologies for Flood Prediction

Description of the Inventions in the Group: This group spotlights inventions that harness remote sensing
technologies for flood prediction. Leveraging SAR images, microwave remote sensing, and decision-
level data fusion, these technologies provide real-time flood detection, hazard assessment, and
inundation mapping. Additionally, there are methods for selective flood defence strategy, burst flood
submerging range extraction, and near real-time flood inundation map generation. The amalgamation
of remote sensing data, decision-making algorithms, and innovative image processing techniques
characterizes this group's contributions to advancing flood prediction capabilities.

Number of patents: 14

Technologies Used:
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SAR images

Microwave remote sensing
Decision-level data fusion
Synthetic Aperture Radar (SAR)
Multi-source heterogeneous data
Image processing algorithms

e Group Name: Flood Resilience Technologies

Description of the Inventions in the Group: Flood Resilience Technologies encompass a range of
inventions aimed at mitigating the impact of floods on physical objects and enhancing resilience. These
inventions introduce dynamic parametric flood impact covers, enabling adaptive damage-cover
structures based on physical flood event measurements. Furthermore, there are methods for evaluating
flooding behaviour, lightweight flood detection with soft fusion, and flood risk assessment with historical
intensity fusion. The common thread in this group is the focus on resilient solutions and strategies to
minimize the adverse effects of floods on various entities.

Number of patents: 10
Technologies Used:

Flood detection devices
Adaptive damage-cover structure
Machine learning algorithms
Historical flood observations

e Ledger technology

Patent Patent Market Technical

Applications [Families ICoverage Relevance
Current Assignee Count Count Share (MC) (TR)
Chinese Academy of Sciences 16 16 0.016 0.480 1.964
Unitary Enterprises Russia 12 12 0.012 0.076 0.668
Strong Force Intellectual
Capital 11 1 0.011 19.966 0.000
Nippon Steel 9 8 0.009 0.507 1.099
Swiss Re 9 5 0.009 1.180 0.208
Tianjin University 8 8 0.008 0.393 1.511
IArx Pax Labs 7 2 0.007 5.033 1.204
Hohai University 7 7 0.007 0.355 1.399
Mendel Biotechnology 7 1 0.007 17.514 2.085
Shimizu Corp 7 7 0.007 0.271 2.249

Table 3: Top 10 patent applicants (Flood Challenge)

The table above also shows that the patent applicants in this field are quite dispersed. The first major
applicant patented only about 0.016% of the total. This could suggest that in this domain, despite the
wide implications and risk that it possess to civilians and organizations alike, the room for innovation
could be still potentially high.

This is also confirmed by the next figure, which reveals the industry trends in the selected timeframe. It
shows that the number of patent filing in this field, has remained mostly steady in the last 10 years. In
fact, only a bit more than half of the patent filed were actually granted. We are also seeing a slight
increase in the number of patents in the last couple of years which followed the downward trend we had
seen after the 2016 pick, it remains unclear whether the increase of applications in the last couple year
will continue also in 2024 since we are seeing a downward trend so far in 2023. If this is the case, this
would reinforce the previous argument (that there is room for innovation) concerning the maturity of the
technology.
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Industry Trend
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Figure 5: Flood challenge industry trend (2013-2023)

Additionally, it is also worthwhile looking at the geographical distribution of patenting in this field. Where
we can observe a significant lead in innovation from Eastern Asian with China having a significant lead
and Korea & Japan filling the top 3 spots followed by USA and Russia with EU lagging behind.

Authority

TOP 5 Countries: Global: Bl MANY
1. China (CN): 295 patents * WO: 73 patents

2. Republic of Korea (KR): 180 patents « EP: 17 patents

3. Japan (JP): 142 patents

4. United States (US): 116 patents

5. Russian Federation (RU): 50 patents

Figure 6: Flood challenge patenting geography (2013-2023)

Technologies identified for this challenge include precision flood prediction systems, earth observation
advancements, and intelligent flood management systems. These technologies are pivotal in enhancing
flood resilience through accurate prediction, efficient monitoring, and automated response systems.
They leverage machine learning, radar data analysis, and satellite imagery to facilitate rapid mapping,
risk identification, and post-event analysis. Their relevance lies also in their potential to significantly
reduce response times to flooding events, enhance predictive capabilities, and streamline risk
assessment processes, aligning with the steps outlined in the Flood Challenge document to improve
flood resilience.

4.1.2 Fire challenge

Currently, there are several scenarios of fires initiated by different causes and having a harmful effect
on the environment.

| .

This project has received funding from the Horizon Europe Framework Programme (HORIZON)
under grant agreement No 101060592

P



D3.3. Report on the SOTA analysis

One scenario or use case relates to facilities where waste is stored and prone to spontaneous fires,
occurring three or more times a year (in one city). These incidents are particularly prevalent during the
summer months when temperatures are higher. While data on previous fire events exist (temperature
conditions, height of piles, heat waves, composition of garbage, location of storages or disposals) there
is no automated solution available to predict fires and make informed decisions for prevention. As a
result, environmental agency inspectors bear the responsibility of monitoring these facilities, placing a
significant burden on staff resources.

In this waste fire use case, the foreseen steps are:

1. Exploring the technical boundaries to understand the possibilities of providing frequent data

updates and establishing the required preparedness frequency.

Developing a comprehensive model using both existing and new data to predict waste fires.

Aggregating all data from past waste fire incidents can be instrumental in this process.

Training the model based on defined conditions and relevant factors, such as the evolving

composition of waste over time and temperature variations.

5. Utilizing the gathered data to anticipate fire occurrences, enabling timely preventive actions.

6. Implementing automated notifications to alert environmental;, agencies about the risk of fire,
empowering them to take necessary measures such as engaging contracted companies or
industries experienced in managing waste storage facilities. This proactive approach aims to
prevent air pollution and minimize potential damage.

PN

The desired outcome is an automated notification system that promptly identifies the risk of fire in waste
storage facilities. This allows environmental agencies to take swift and appropriate measures, such as
engaging qualified companies or industries with expertise in waste management. By preventing fires,
this solution aims to mitigate air pollution and reduce potential damage associated with such incidents.
It is expected to obtain an automated notification system based on the processing data including
COPERNICUS data.

Patents

The analysis revealed research on the :

Methods for identifying fire risk level

Early warning- prediction

Fire management system (status, monitoring & forecast —estimated progression)

Maps & graphical representation of fire information

None of the results was related to waste fire specifically but the inventions identified can provide
a technological basis for the challenge

Technologies & tools: satellite imagery, multi sensor input (drones etc), vegetation information, and
weather data, statistical analysis, and mathematical analysis, cloud-to-ground lightning distribution
characteristics, water based network devices.

Keywords used: fire ignition, monitoring of fire, prediction, forest fires, Wildfires, satellites, Earth
Observation, waste fire, fire prevention, fire risk, fire prediction, Automated notification, Artificial
Intelligence, drones, I0oT among others. Also search was contacted with all the COTS that were provided
by our partners from Aerospace Valley.

LIt}

The main keywords “waste fire”, “forest” and “earth observation” were first paired to side keywords like:
“fire prevent”, “fire risks” and * f|re prediction” and then also with keywords like “drones”, “satellites” and
“Al”, which relate to the specific technology used. Moreover, a final search was contacted using the
companies from the COTS such us “Sentinel’ ‘and “European Space Agency”. Using different
combinations of the above keywords we identified more than 9400 patents (some patents are duplicates
among the more than 9400 that our research generated), for the purpose of the report we are using only
the main keywords and we identified more than 800 patents related to the fire challenge. This number
resulted from a steady increase in number of patent applications from 2013 onwards in different domains
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such us computer technology. During the review, a significant attempt was put in excluding some sectors
which eluded the subject matter of the search such as the telecommunication industry.

More specifically the analysis of innovative fire-related technologies reveals a spectrum of research
areas, each contributing to the advancement of fire monitoring, detection, and management systems.
In an effort to filter these varied inventions, we have organized them into specific groups, allowing for a
more focused understanding of the technological landscape. These groups highlight advancements in
areas such as advanced detection systems, automated assessment and prediction methods,
geostationary satellite-based detection, integration of 0T and Al for wildfire detection, automatic fire
identification, advanced tools for fire management, and mobile fire suppression systems. Each group
represents a unique side of the ongoing efforts to enhance our capabilities in combating and mitigating
the impact of fires.

e Group Name: Innovative Fire Monitoring and Detection Systems
Description of the Inventions in the Group:

This group showcases cutting-edge technologies for fire monitoring and detection. From Convolutional
Neural Networks (CNN) and semantic neural networking to mobile fire suppression systems and space-
time fusion algorithms, these inventions collectively contribute to efficient identification, tracking, and
management of forest fires.

Number of patents: 13
Technology used in the group:

e Convolutional Neural Network (CNN)
e GIS data integration

Artificial Neural Networks (ANN)
Machine learning models
Space-time fusion algorithm

Satellite imagery analysis

loT devices

Remote sensing technologies

User interface design

3S technology (Satellite, GPS, GIS)

e Group Name: Automated Forest Fire Assessment and Prediction
Description of the Inventions in the Group:

This group focuses on automated assessment and prediction of forest fires, utilizing technologies such
as remote sensing, predictive modeling, and machine learning. These inventions contribute to accurate
risk assessment, early detection, and reliable prediction of forest fire spread.

Number of patents: 6
Technology used in the group:

Remote sensing image data acquisition
Predictive modelling

Risk assessment algorithms

Sensor modules

Machine learning models

Spatial analysis

Meteorological data integration

e Group Name: Geostationary Satellite-Based Fire Detection
Description of the Invention in the Group:

This group specifically emphasizes the utilization of geostationary satellites for early forest fire detection.
The inventions trace temperature patterns, analyze rising temperatures, and monitor water levels on
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Earth's surface. By sending alerts to communication stations, these systems enable rapid response and
enhance early detection capabilities.

Number of patents: 3
Technology used in the group:

e Geostationary satellites
e Temperature sensors
e Communication stations

e Group Name: IoT and Al-Integrated Wildfire Detection Systems
Description of the Inventions in the Group:

This group is dedicated to combining loT devices with Al technology for early wildfire detection. The
systems utilize micro-satellites and drones equipped with high-resolution imaging spectrometers. This
integration enhances space-time resolution, providing improved identification and early warnings for
effective defence against wildfires.

Number of patents: 5
Technology used in the group:

IoT devices

Al algorithms

Micro-satellites

Drones with imaging spectrometers

e Group Name: Automated Fire Identification and Severity Assessment
Description of the Invention in the Group:

This group introduces an automatic identification method for determining the fire passing range and
burning degree of forest fires. It utilizes remote sensing images, calculates normalized vegetation
indices, and employs pixel-by-pixel regression for severity assessment, providing valuable insights for
firefighting strategies.

Number of patents: 2
Technology used in the group:

Remote sensing image analysis
Normalized vegetation index calculation
Pixel-by-pixel regression

Forest fire severity index determination

e Group Name: Tools for Advanced Fire Management
Description of the Inventions in the Group:

This group provides innovative tools for advanced fire management. Ranging from fire forecasting
programs using machine learning to user interfaces for visualizing fire information, these inventions
contribute to efficient fire monitoring, prediction, and decision-making.

Number of patents: 4
Technology used in the group:

Fire forecasting program

Machine learning models

User interface design

Time-based fire information presentation
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e Group Name: Mobile Fire Suppression Systems
Description of the Invention in the Group:
Number of patents: 2

This group focuses on mobile fire suppression solutions, featuring the Rain Maker system. This system
offers adaptable conduits and nozzles for various applications, operated remotely or manually, and
designed for residential, commercial, and industrial settings.

Technology used in the group:

e Remote operation capabilities
e Fire suppressants

Unlike the previous search, it seems that there are technological leaders in this field. The top 4
applicants account for about 34% of the total share of patents but those patents are mostly irrelevant to
our application domain. As the annexes with the outcome of the search will later show, this field seems
mainly dominated by computer technologies and IT methods for management.

Patent Patent Market Technical

Applications [Families Coverage [Relevance
Current Assignee Count Count Share (MC) TR)
Strong Force Intellectual
Capital 188 3 0.273 19.297 9.398
BASF 19 9 0.028 2.065 0.705
EVERTREE SAS 16 3 0.023 2.617 3.434
CELLINO BIOTECH INC 13 1 0.019 5.179 0.000
Xyleco 10 3 0.015 2.094 0.058
Shell 9 3 0.013 6.004 0.686
Softbank 9 2 0.013 13.006 1.965
PROTON POWER INC 8 4 0.012 2.102 1.214
CIRCLESX LLC 7 1 0.010 18.396 0.000
Duke University 7 1 0.010 16.606 0.872

Table 4: Top 10 patents' applicants (fire challenge)

The figure below represents the geographical origin of the innovation concerning the fire challenge. The
US seems to be the undisputed leader in this field, followed by east Asian countries (China, Korea and
Japan) with Australia closing the top 5, here Europe again is lagging significantly behind here would
suggest that there is room for innovation.
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Authority

TOP 5 Countries: Global: Bl MANY
1. United States (US): 275 patents * WO: 48 patents

2. China (CN): 142 patents « EP: 27 patents

3. Republic of Korea (KR): 77 patents

4. )Japan (JP): 55 patents

5. Australia (AU): 21 patents

Figure 7: Fire challenge patenting geography (2013-2023)

Finally, looking at the patents’ filing activity (diagram below), it is notable that after years of study
numbers of patent publications till 2021, nevertheless, from that year the innovation trend has boomed.
This picture somehow potentially confirms the previous assumption regarding the existence of a strong
R&D effort for this technology, especially in the US and east Asia. However, it would seem dispersed
across a number of different actors.

Industry Trend

Patents

2022 2023
Publication Year +

Industry Sector:

1. Computer techno 20 3. IT methods for management: 74

2010 20m 2012 “H‘ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 H”

Figure 8: Fire challenge industry trend (2013-2023)

Overall, it is difficult to draw a clear picture from an absolute perspective. However it appears that the
R&D intensity in the fire challenge domain is not as high as in the flood challenge domain. The search
produced not as many relevant results even though most important applicants have a large number of
patented inventions.

Technologies like innovative fire monitoring and detection systems, automated forest fire assessment
and prediction, and 10T and Al-integrated wildfire detection systems are crucial for the Fire Challenge
as we can also see from pilot projects such us FireAld launch by World Economic Forum. They provide
advanced capabilities for early warning, fire risk assessment, and fire progression monitoring. Machine
learning algorithms, remote sensing, and predictive modeling used in these technologies can offer
significant improvements in detecting fires, assessing their potential impact, and informing management
strategies. These align with the Fire Challenge's goals to develop automated solutions for predicting
fires, making informed prevention decisions, and implementing efficient fire management practices.
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4.1.3 Water resilience challenge

Currently, there is unpredictability in the demand for fresh water, and there is a lack of connection
between the supply and demand of fresh water. Regulations exist in each EU Member State that
determine the use of water from various sources, such as channels, treated sewage water, and drinking
water, and different purposes such as for agriculture. However, there is a lack of a common language
among different stakeholders (users involved such water companies, industry, farmers, etc.) involved in
the water cycle chain. Additionally, while data is available in certain regions, there is a lack of
connectivity between data hubs and repositories.

In this use case, some foreseen steps are:

1. Gaining a comprehensive understanding of the current situation, including existing mechanisms
and policies in place.

2. Exploring how drought-related issues regarding water supply and demand are addressed and
determining the type of new services needed to support coping with stress situations based on
common language.

3. ldentifying the relevant responsible public authorities and their intended uses, while also
identifying any existing data gaps.

4. Identifying the different users and purposes for the supply of water like in agriculture.

5. Developing a system that combines EO data and utilizes Artificial Intelligence (Al) for modelling
purposes. This system should effectively integrate and analyze relevant data to provide
actionable insights.

6. Utilizing database-driven solutions to enhance the distribution of water. This involves identifying
factors such as saline concentration, pollution levels, substances, algae presence etc., using
EO data, to ensure efficient and informed water distribution.

7. Providing accurate information to water authorities regarding who needs to collect water, when
and how to distribute it in a treated manner, to meet specific demands and avoid unnecessary
discharge of sweet water.

8. Establishing a resilient system where different stakeholders, including water companies,
farmers, and industries, collaborate during drought periods. This collaboration should be based
on a comprehensive understanding of the water conditions and quality requirements for different
purposes. Guidance and decisions from a policy perspective should be achieved to comprehend
the consequences and combine relevant data throughout the entire water cycle chain under a
unified taxonomy.

The desired outcome is a predictable demand for fresh water. The regulatory landscape and policies
should be clearly defined, providing a cohesive framework for water management. The system should
be capable of effectively handling stress situations through data-driven decision making and
interventions. The supply and demand for sweet water should be interconnected based on diverse
needs of users such as farmers, companies, and industries, while also considering the specific
conditions and water quality requirements for different purposes. A comprehensive understanding of the
consequences and a combined approach to relevant data within the entire water cycle chain should be
achieved and facilitated by effective policy guidance.

Patents
The analysis revealed research on the :

Methods for identifying the probability of occurrence of a drought

Systems and methods are provided for processing observation data

Methods for identifying risk level

Early warning- prediction

Water and drought management system (status, monitoring & forecast —estimated
progression)

e Maps & graphical representation of water information
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Technologies & tools: satellite imagery, multi sensor input (drones etc), computer vision, vegetation
information, and weather data, statistical analysis and mathematical analysis, water based network
devices, ground measuring data, GUI, use of database management systems in handling future data.

Keywords used: drinking water, Earth observation, drinking water management, water quality, Drought,
satellites, fresh water, water detection, Al, water demand, machine learning, In situ among others. Also
search was contacted with all the COTS that were provided by our partners from Aerospace Valley.

Comparably to the previous report, the search in this area had to be refined several times before
reachlng the correct scope. In fact, the main keywords (e.g., “drinking water”, “water management”,
“water quality” and “earth observation”) may belong to many different sectors and domains like
pharmaceuticals, most of which are out of the scope of this search.

The main keywords were first paired to side keywords like: “water quality”, “drought”, “water detection”
which mostly focuses on water; and then also with keywords like “drones”, “satellites” and “lot”, which
relate to the specific technology used. Moreover a final search was contacted using the companies from
the COTS such us “Copernicus’ ’and “European Space Agency”.

Using different combinations of the above keywords we identified more than 3050 patents (some patents
are duplicates among the more than 3050 that our research generated), for the purpose of the report
we are using only the main keywords and we identified more than 2100 patents related to the water
challenge, but if you exclude the patents from industries that are not relevant such as “pharmaceuticals”,
“medical technology” and “computer technology”, and keep only the ones from relevant industries such
as “climate change adaptation’ and “environmental technology” the outcome of the search is around
1150 patents, the majority of which are associated to technologies within the water challenge domain.
The close relation is probably due to the specificity of the industries, especially if compared to previous
searches. This number resulted from a steady number of patent applications from 2013 onwards in
different domains such technologies for adaptation of climate change.

During the review, a significant attempt was put in excluding some sectors which eluded the subject
matter of the search such as the pharmaceutical industry. Nevertheless, although a review of the patents
was performed, the list may still include some outliers.

More specifically the analysis of innovative inventions in the realm of environmental monitoring and
water resource management has revealed cutting-edge research in distinct areas. In an effort to filter
these advancements, we have categorized them into three comprehensive groups, each showcasing a
unique focus on technological solutions. These groups are named as follows: Advanced Environmental
Monitoring and Management Systems, Advanced Water Resource Management Technologies, and
Integrated Water Environment Management Systems. This segmentation allows for a clearer
understanding of the diverse technologies contributing to the advancement of environmental
sustainability and water resource management.

e Group Name: Advanced Environmental Monitoring and Management Systems

Description of the Inventions in the Group: This group encompasses a range of inventive solutions for
environmental monitoring and management. Innovations include a Wireless Sensor Network for water
environments, combining loT-based monitoring with dynamic GIS databases, and a River Course and
Water Land Integrated Three-Dimensional Real Scene Modeling Method utilizing active and passive
remote sensing. The Integrated Disaster Information Display leverages satellite images for disaster-
related analysis, while the Long-Time-Sequence River and Lake Ridge Culture Area Monitoring Method
provides high-precision identification of ridge culture areas. A Water Distribution Monitor Operation
Method enhances water quality detection in distribution networks.

Number of patents: 7
Technologies Used:

Wireless sensor network
loT-based monitoring system
Dynamic GIS databases

Active and passive remote sensing
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e Satellite images
e Cloud content calculation

e Group Name: Advanced Water Resource Management Technologies

Description of the Inventions in the Group: This group focuses on advancements in water resource
management technologies. Inventions include methods for improving underground water reserve
estimation precision by integrating GRACE satellite gravity data and global water statistics. A Monthly-
Scale Water Resource Drought Estimation Method utilizes gravity satellite data and Budyko frame
coupling for theoretical water resource management. A Reservoir Drought-Resistant Emergency
Scheduling Method, based on NSGA-II algorithm, calculates soil water content and irrigation water
demand for small-medium river basins. A Quantitative Estimation Method of Monthly-Scale
Evapotranspiration integrates hydrological meteorological data and GRACE gravity satellite data for
spatial downscaling.

Number of patents: 4
Technologies Used:
GRACE satellite gravity data

e Global water statistics
e NSGA-II algorithm
e Hydrological meteorological data

e Group Name: Integrated Water Environment Management Systems

Description of the Inventions in the Group: This group emphasizes the integration of technologies for
comprehensive water environment management. A Water Environment Information Integration and
Sharing System employs wireless sensor networks and an loT-based monitoring system connected to
dynamic GIS databases. The SAR Remote Sensing Fine ldentification Method for Fresh Water
Resources uses time sequence SAR images and a decision tree recognition algorithm for water
resource type identification. The Reservoir Management System for Water Quality Control utilizes
eductors, a recirculating pump, and sample lines for chemical control. The Farmland Plot Irrigation Water
Quantity Calculation Method combines remote sensing and calculation algorithms for precise irrigation
water management.

Number of patents: 4
Technologies Used:

Wireless sensor network
loT-based monitoring system
Dynamic GIS databases

SAR images

Decision tree recognition algorithm
Remote sensing

Calculation algorithms

The table below also shows that the patent applicants in this field are quite dispersed and no
technological leader has emerged. The first major applicant patented only about 3% of the total. This
could suggest that in this domain, despite the wide implications and risk that it possess to civilians and
organizations alike, the room for innovation could be still potentially high.

Patent Patent Market Technical

Applications [Families Coverage [Relevance
Current Assignee Count Count Share (MC) TR)
DSM-Firmenich 33 6 0.029 1.723 0.487

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




D3.3. Report on the SOTA analysis

Corbion 26 2 0.022 18.833 3.586
Digimarc 26 2 0.022 14.600 2.172
Foro Energy 25 2 0.022 18.560 2.531
IAlphabet 19 2 0.016 13.238 1.114
Johnson & Johnson 19 3 0.016 1.913 2.687
[Thermo Fisher 19 5 0.016 3.524 1.333
PELLFICURE

PHARMACEUTICALS 17 2 0.015 1.236 0.429
Omni Medsci 16 1 0.014 15.195 4.358
LIVELEAF HOLDINGS US 14 1 0.012 1.786 0.859

Table 5: Top 10 Applicants (Water challenge)

From the analytics about the industry trend (see diagram below), it steady number of patent applications
from 2013 onwards in different domains, something that could mean that there is no significant
breakthrough in the domain and would reinforce the argument that there is room for innovation.

Industry Trend

Patents

.

2022 2023

Publication Year ~
3. Food chemistry: 130

20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(in
Figure 9: Water challenge industry trend (2013-2023)

Despite this stable trend, the lack of clear technological leaders despite the fairly large but dispersed in
different domains number of patents found would suggest that room for innovation could be consistent.

Authority

TOP 5 Countries: Global: l MANY
1. China (CN): 307 patents « WO: 78 patents

2. United States (US): 288 patents * EP:78 patents

3. Japan (JP): 122 patents

4. Republic of Korea (KR): 118 patents

5. Australia (AU): 54 patents

Figure 10: Water challenge patenting geography (2013-2023)
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The figure above represents the geographical origin of the innovation concerning the water challenge.
China and US seem to be the leader in this field, followed by Japan, Korea and Australia closing the top
5. Europe lagging significantly behind here would suggest that there is room for innovation and that the
regional TRL might be relatively lower in Europe compared to the other aforementioned regions.

The technologies identified for addressing water resilience focus on drought prediction, water and
drought management systems, and advanced environmental monitoring. By integrating satellite
imagery, Al, and multisensory inputs, these technologies aim to enhance the predictability of water
demand, improve water distribution efficiency, and support drought resilience. Relevance to the Water
Challenge lies in their potential to address the unpredictability of fresh water demand and supply,
facilitate data-driven water management, and improve connectivity between data hubs, as highlighted
in the Water Challenge document.

4.1.4 Sustainable infrastructure challenge

Currently, there is a need for integrated sustainable re-development, restoring & climate adaptation of
existing neighbourhoods both in urban and rural areas.

In this use case, some foreseen actions are:

e Developing an integrated solution (using EO data) with regard to the re-development,
restoration and climate adaptation of existing neighbourhoods to address/prevent:
a. heatisland effects
b. flooding
c. droughts
d. water scarcity
e. in neighbourhoods & rural areas

e Measuring the effectiveness of climate adaptation measures and applied adaptations.

e Developing an integrated climate service that combines possible adaptation measures such as
heat island and water scarcity prevention, measures that address flooding and droughts in
neighbourhoods & rural areas for modelling purposes and possible scenarios with existing
limitations (e.g., narrow streets, protected historical monumental buildings, bridges, water
scarcity faced by farmers, etc.) and given other priorities such as green, energy transition,
parking.

e Exploring most common limitations, barriers and impossibilities that stand in the way of
implementing climate adaptation of the existing infrastructure. Using the outcomes to find an
innovative solution given these limitations.

The challenge is to find a solution to climate adaptation for this complex situation (vulnerable urban &/
rural areas with a combination of heat, flooding, water scarcity and droughts) using integrated climate
services.

Patents
The analysis revealed research on the :

After event evaluation of the affected area

Creation of a thermal map of a region

Urban heat island detection method

Systems and methods are provided for processing observation data.

Analysis of urban morphology

Methods for monitoring and managing urban water resources and hydrology through a network
of stations

Early warning-prediction

e Methods for identifying risk level

Technologies & tools: digital aerial and satellite imagery, photography, computer vision, artificial
intelligence, multi sensor input (drones etc), image analysis, statistical analysis and mathematical
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analysis, airborne and spaceborne sensors, deep learning, ground-based data gathering, remote
sensing data, data modelling, open source geographical data, image processing, remote sensing image
and high-resolution remote sensing image.

Keywords used: Earth Observation, urban heat islands, urban planning, Infrastructure, satellites,
mapping urban areas, Ground sensors, heat island effect, rural areas, neighbourhoods, floods, energy
mangement and fire ignition among others. Also search was contacted with all the COTS that were
provided by our partners from Aerospace Valley.

In this application domain we are seeing a lot of overlap in the keywords used with the previous 3 ones
seen above. That happens cause the scope of this challenge is very broad and incorporates
functionalities that we also saw in the previous challenges. Therefore besides using the main keywords
that apply only here such us “infrastructure” and “urban heat islands”, keywords like “drones”,
“satellites” and “drones”, which relate to the specific technology used and the companies from the COTS
such us “Sentinel” and “European Space Agency”, we also used keywords such as “fire ignition” and
“floods”. Using different combinations of the above keywords we identified more than 2350 patents
(some patents may be the same among the more than 2350 that our research generated), for the
purpose of the report we are using only the main keywords and we identified 56 patents related to the
infrastructure challenge. This number resulted from a steady increase in the number of patent
applications from 2021 onwards in mainly in the adaptation of climate change domain.

The main keywords were first paired to side keywords like: “urban planning”, “earth observation”,
“mapping urban areas” which mostly focuses on infrastructure in general; and then also with keywords
like “drones”, “satellites” and “Al”, which relate to the specific technology used followed by keywords
that address different functionalities in the challenge such us “energy management”.

More specifically the analysis of recent innovations in research has unveiled a diverse range of
advancements in several critical areas. In an effort to filter these advancements into coherent categories,
we have identified and summarized them into the following groups. These groups encapsulate
groundbreaking research in intelligent transportation and urban mobility, thermal mapping and
environmental monitoring, sustainable urban planning and hydrological management, environment
simulation and comfort, greenhouse gas monitoring and environmental sensing, as well as water
sustainability and infrastructure investment. Each group represents a cluster of technologies and
methodologies aimed at addressing specific challenges and contributing to the broader landscape of
technological innovation.

e Group Name: Thermal Mapping and Environmental Monitoring

Description of the Inventions in the Group: This specialized group focuses on inventions related to
thermal mapping and environmental monitoring. Utilizing satellite imagery and thermal mapping
technologies, these innovations create precise heat maps, analyze temperature variations, and provide
insights into environmental changes.

Number of patents: 3
Technologies Used:

Satellite imagery
Thermal imaging
Environmental monitoring
Data analysis
Mathematical modelling

e Group Name: Smart Urban Systems

Description of the Inventions in the Group: This comprehensive group encompasses inventions aimed
at enhancing various aspects of urban systems through intelligent technologies. It includes innovations
in smart transportation, real-time data analytics, and vehicle-to-everything communication, contributing
to improved road safety and traffic efficiency.

Number of patents: 5
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Technologies Used:

Internet of Things (loT)

Real-time data analytics

Satellite imaging

Thermal imaging

Geographic Information Systems (GIS)

e Group Name: Sustainable Urban Development

Description of the Inventions in the Group: This group encompasses inventions providing sustainable
solutions for urban challenges. It includes innovations in hydrological station network optimization,
environmental monitoring with Nano satellites, and climate-responsive urban design, contributing to
sustainable infrastructure and resource management.

Number of patents: 2
Technologies Used:

3S technology (GIS, GPS, Remote Sensing)
Hydrological modelling

Nano satellites

Wireless Sensor Networks (WSN)

e Group Name: Human-Centric Environmental Design

Description of the Inventions in the Group: Inventions in this group revolve around creating human-
centric environments and enhancing well-being. This includes innovations in simulating natural settings,
considering human brain core activation, and implementing sensory information to reduce stress and
enhance the overall quality of life.

Number of patents: 2
Technologies Used:

e Environmental data processing
e Simulation of sensory information

The table below also shows that the patent applicants in this field are quite dispersed and no
technological leader has emerged. The 3 top applicants patented account only about 2% of the total.
This could suggest that in this domain the room for innovation could be still potentially high.

Patent Patent Market Technical

Applications |[Families ICoverage [Relevance
Current Assignee Count Count Share (MC) (TR)
IACO AHLMANN SE 4 1 0.071 2.932 0.000
GEOCORAIL 4 1 0.071 3.118 0.216
Thermogas Dynamics 4 1 0.071 1.091 3.982
CNRS 3 1 0.054 1.427 0.000
DIRTSAT 3 1 0.054 0.909 0.000
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NAUTILUS  VENTURES

IPCO 3 1 0.054 3.322 0.615
University of Limoges 3 1 0.054 1.427 0.000
University of Stuttgart 3 1 0.054 2.649 0.000
CMI LIMITED 2 1 0.036 4.205 1.846
NEPTUNETECH 2 1 0.036 5.875 0.297

Table 6: Top 10 Applicants (Infrastructure challenge)

From the analytics about the industry trend (see diagram below), we can see that overall there is a
volatility in the number of patent applications from 2013 onwards with few spikes along the way with the
most important one being in 2015 which coincides with the rise of application in the environmental
technology domain. The last couple of years we are noticing a steady increase in patent application that
are driven mainly through the rise in the adaptation for climate change domain.

Patents

2022 2023
Publication Year «

Industry Sectors: 1, Techno| daptation of Climate Chz 3. Waste and wasterwater: 10

2013 2014 2015 2016 2017 2018 2019 2020 201 2022 2023

Rl il s e e e e )
Figure 11: Infrastructure challenge industry trend (2013-2023)

< 2008 2009 2010 2012

Despite this unstable trend, the lack of clear technological leaders and the not that large number of
patents found would suggest that room for innovation could be consistent.

Authority

TOP 5 Countries: Global: Bl MANY
1. China (CN): 11 patents « WO:7 patents

2. United States (US): 10 patents * EP: 6 patents

3. Republic of Korea (KR): 6 patents

4. Japan (JP): 4 patents

5. Australia (AU): 3 patents

Figure 12: Infrastructure challenge patenting geography (2013-2023)
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The figure above represents the geographical origin of the innovation concerning the infrastructure
challenge. The US and seem to be the leader in the field, followed by closely by Japan, Korea and
Australia closing the top 5 as we also saw in the water challenge with the number of patents though
being significantly smaller here. In this challenge also Europe is lagging behind which again can suggest
Technologies of the identified patents, dealing with topic such as urban heat island detection, thermal
mapping, and managing urban water resources directly support the Sustainable Infrastructure
Challenge's objectives. These technologies, utilizing digital aerial imagery, computer vision, and Al, can
help mitigate heat island effects, address water scarcity, and support sustainable redevelopment. Their
application in urban planning and climate adaptation measures aligns with the need for integrated
solutions to prevent flooding, droughts, and enhance neighbourhood resilience, in line with the
Sustainable Infrastructure Challenge.

4.2 Standards (All challenges)

In the PROTECT SOTA search, few relevant standards were found for the four selected challenges
mainly for the floods and water, those results came after performing research using similar keywords as
the ones employed in the patents search. Most relevant standards that we found and listed below are
in relation to earth observation technologies.

. Standard Publication
Title Document Id Date Abstract
\Web MapWMS 1.3/ 1SO]2006-03 [The OpenGIS® Web Map Service Interface Standard
Service 19128 (WMS) provides a simple HTTP interface for requesting

geo-registered map images from one or more
distributed geospatial databases. A WMS request
defines the geographic layer(s) and area of interest to
be processed. The response to the request is one or
more geo-registered map images (returned as JPEG,
PNG, etc) that can be displayed in a browser
application. The interface also supports the ability to
specify whether the returned images should be
transparent so that layers from multiple servers can be
combined or not.

OGC® Sensor|S/12-006/2.0 2012-04 The SOS standard is applicable to use cases in which

Observation sensor data needs to be managed in an interoperable
Service way. This standard defines a Web service interface
Interface which allows querying observations, sensor metadata,
Standard as well as representations of observed features.

Further, this standard defines means to register new|
sensors and to remove existing ones. Also, it defines
operations to insert new sensor observations. This
standard defines this functionality in a binding
independent way; two bindings are specified in this
document: a KVP binding and a SOAP binding.

Web  Feature|lS/wfs/2.0.2 2014-07 [The Web Feature Service (WFS) represents a change
Service in the way geographic information is created, modified
and exchanged on the Internet. Rather than sharing
geographic information at the file level using File
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[Transfer Protocol (FTP), for example, the WFS offers
direct fine-grained access to geographic information at
the feature and feature property level.

This International Standard specifies discovery|
operations, query operations, locking operations,
transaction operations and operations to manage
stored, parameterized query expressions.

Discovery operations allow the service to be
interrogated to determine its capabilities and to retrieve
the application schema that defines the feature types
that the service offers.

Query operations allow features or values of feature
properties to be retrieved from the underlying data store
based upon constraints, defined by the client, on feature
properties.

Locking operations allow exclusive access to features
for the purpose of modifying or deleting features.

[Transaction operations allow features to be created,
changed, replaced and deleted from the underlying data|
store.

Stored query operations allow clients to create, drop, list]
and described parameterized query expressions that
are stored by the server and can be repeatedly invoked
using different parameter values.

This International Standard defines eleven operations:

GetCapabilities (discovery operation)
DescribeFeatureType (discovery operation)
GetPropertyValue (query operation)

GetFeature (query operation)
GetFeatureWithLock (query & locking operation)
LockFeature (locking operation)

[Transaction (transaction operation)
CreateStoredQuery (stored query operation)

DropStoredQuery (stored query operation)
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ListStoredQueries (stored query operation)

DescribeStoredQueries (stored query operation)

Sensor ModellS/SensorML/2.1 [2020-08 The primary focus of the Sensor Model Language
Language (SensorML) is to provide a robust and semantically-tied
(SensorML) means of defining processes and processing
components associated with the measurement and
post-measurement transformation of observations. This
includes sensors and actuators as well as computational
processes applied pre- and postmeasurement. The
main objective is to enable interoperability, first at the
syntactic level and later at the semantic level (by using
ontologies and semantic mediation), so that sensors
and processes can be better understood by machines,
utilized automatically in complex workflows, and easily|
shared between intelligent sensor web nodes. This
standard is one of several implementation standards
produced under OGC’s Sensor Web Enablement (SWE)
activity. This standard is a revision of content that was
previously integrated in the SensorML version 1.0
standard (OGC 07-000).

IEEE DraftP1937.7/D2 Active -Polarimetric remote sensing is a new remote sensing
Standard for the Draft observation method and a supplement to conventional
Unmanned remote sensing. It is effective at the ultraviolet, visible
Aerial  Vehicle and infrared spectral regions for better monitoring of the
(UAV) earth. Different objects have different polarized
Polarimetric characteristics, even different parts of the same objects
Remote show different polarized characteristics. As a result, at|
Sensing Method every band range (ultraviolet, visible and infrared) the
for Earth UAV polarimetric remote sensing needs different
Observation sensors, different band setting, different data pre-
Applications processing procedures, even needs different

recognition models for different earth object. Multiple
parameters and diverse metrics create interoperability|
and data utilization problems unless standards are
established in various aspects of polarimetric remote
sensing for Earth observation systems. This standard
specifies the basic definitions of terms in the UAV Earth
observation polarimetric remote sensing task, and also
specifies the basic process and method from three
aspects: data acquisition preparation, data acquisition
and correction, data processing and application. It also
puts forward instructive suggestions in many specific
dimensions, such as equipment status, parameter|
indicators, data calibration, data processing methods,
etc. This standard will enable vendors to supply various
components for Drone-based polarimetric remote
sensing systems and to help ensure interoperability in
operations and data utilization of polarimetric remote
sensing deployed in earth observation systems.
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Space.  Earth|BS EN[2018-05
frgzzg’a“o”' 17030:2018 This standard BS EN 17030:2018 Space. Earth
. observation. Image processing levels is classified in
processing these ICS categories:
levels
35.040.30 Coding of graphical and photographical
information
35.240.70 IT applications in science
35.040.30 Coding of graphical and photographical
information
35.240.70 IT applications in science
This European Standard specifies the definition of the
different processing steps (levels) of images coming
from Earth observation systems observing the surface
of the Earth regarding the different sensor sources of the
origin data. It applies at least to image products
generated from the following types of sensors: - electro-|
optical (including infrared and hyper-spectral); - SAR
(Synthetic Aperture Radar). The standard allows to
identify the information depth and the used auxiliary
data/information. Furthermore it allows the
comprehension of image data from different sources
and gives hints about the information compatibility.
Space - EarthlCSN EN 17030 [2018-11 CSN EN 17030 This European Standard
observation - specifies the definition of the different processing steps
Image (levels) of images coming from Earth observation
processing systems observing the surface of the Earth regarding
levels the different sensor sources of the origin data. It applies
at least to image products generated from the following
types of sensors: - electro-optical (including infrared and
hyper-spectral); - SAR (Synthetic Aperture Radar). The
standard allows to identify the information depth and the
used auxiliary data/information. Furthermore it allows
the comprehension of image data from different sources
and gives hints about the information compatibility.
Original English text of CSN EN Standard.
[The price of the Standard included all amendments and
correcturs.
pace - EarthlUNE EN[2018-06 This standard UNE EN 17030:2018 Space - Earth
observation  -17030:2018 observation - Image processing levels (Endorsed by
Image )Asociacion Espafiola de Normalizacién in June of
processing 2018.) is classified in these ICS categories:
levels
(Endorsed by
Asociacion 35.240.70
Espariola  de 35.040.30
Normalizacion
35.040
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Preservation of
digital data and
metadata-Part

2: Content|
specifications

in  June  off

2018.)

Geographic BS ISO 19165-2020-07 This standard BS [ISO 19165-2:2020 Geographic
information. 2:2020 information. Preservation of digital data and metadata is
Preservation of classified in these ICS categories:

digital data and 35.240.70 IT applications in science

metadata

Content This document aims to extend the long-term
specifications preservation of digital geospatial data to provide details
for Earth about content describing the provenance and context
observation specific to data from missions that observe the Earth
data and using spaceborne, airborne or in situ instruments.
derived digital

products

ISO 19165-ISO 19165-2020 This document aims to extend the long-term
2:2020- 2:2020 preservation of digital geospatial data to provide details
Geographic about content describing the provenance and context
information- specific to data from missions that observe the Earth

using spaceborne, airborne or in situ instruments.

systems-Data
entity dictionary|
specification
language
(DEDSL)-PVL
syntax

for Earth

observation

data and

derived digital

products

ISO ISO 21962:2003 [2003 ISO 21962:2003 specifies the requirements for|
21962:2003- establishing a parameter value language (PVL) to be
Space data and used in the creation of a data entity dictionary (DED).
information ISO 21962:2003 is intended to be used by implementers
transfer of data entity dictionaries, and for example, by data|

producers to construct dictionaries that describe, in a
more formal manner, data entities within their data
products; by data users to understand data received
from data producers who have used ISO 21962:2003 to
construct their dictionaries; by an organization that
mandates the attributes used to define each entity
description in dictionaries used within that organization;
by a particular community, such as Earth observation,
space physics, archives, etc., to establish a degree of]
standardization for the contents of any data dictionary)|
associated with a data product (this would be done by
using 1SO 21962:2003 to define a community-wide data|
dictionary); by organizations and communities to
exchange the contents of a data dictionary in a
standardized manner, i.e. to facilitate interoperability.

ISO
5:2019-

18674

ISO
5:2019

18674

2019

[This document specifies the measurement of stress|
changes by means of total pressure cells (TPC).
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Geotechnical

General rules of performance monitoring of the ground,

investigation of structures interacting with the ground, of geotechnical
and testing- fills and of geotechnical works are presented in 1SO
Geotechnical 18674-1. If applied in conjunction with ISO 18674-4, this
monitoring by document allows the determination of effective stress
field acting in the ground. This document is applicable to: —
instrumentation- monitoring changes of the state of stress in the ground
Part 5: Stress and in geo-engineered structures (e.g. in earth fill dams
change or tunnel lining); — monitoring contact pressures at the
measurements interface between two media (e.g. earth pressure on
by total retaining wall; contact pressure at the base of a
pressure cells foundation); — checking geotechnical designs and
(TPC) adjustment of construction in connection with the

Observational Design procedure; — evaluating stability|
during or after construction. Guidelines for the
application of TPC in geotechnical engineering are
presented in Annex B. NOTE This document fulfils the
requirements for the performance monitoring of the
ground, of structures interacting with the ground and of
geotechnical works by the means of total pressure cells
as part of the geotechnical investigation and testing
according to EN 1997-1[1] and EN 1997-2[2].

Assessing and
managing flood
risk in
development.

Code of practice]

BS 8533:2017 -
TC

ISO/TS 19124-ISO/TS 19124-2023 [The 1SO 19124 series is focused on calibration and
1:2023- 1.2023 \validation (Cal/Val) of remote sensing data, which are
Geographic collected by a sensor on-board a platform in a mission,
information- and products derived in part or whole from the data. The
Calibration and ISO 19124 series defines the metadata related to the
\validation of calibration and validation process that has not been
remote sensing defined in other ISO/TC 211 International Standards.
data and [The metadata allows the data providers to provide al
derived standardized description of the Cal/Val process they
products-Part 1: have applied to the data. It allows the data users to get
Fundamentals the same forms of metadata from different datal
providers. This document addresses the overall
framework and common calibration and validation
processes related to Earth observation data and derived
products from different types of remote sensors.
Subsequent parts in the ISO 19124 series will target
data from specific sensors, for example, infrared,
ultraviolet/visible/near-infrared, microwave, or|
broadband, products derived from those data, and
calibration and validation sites. Calibration addresses a|
geometric, radiometric, or spectral correction of the
data. Validation addresses an evaluation of the quality|
and the accuracy of the data and the derived products.
Tracked 2020-02 This standard BS 8533:2017 - TC Tracked Changes.
Changes. IAssessing and managing flood risk in development.

Code of practice is classified in these ICS categories:

91.120.30 Waterproofing
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ISO 14002-
2:2023-
Environmental
management
systems-
Guidelines  for|
using ISO|
14001 to
address
environmental
aspects and
conditions
within an
environmental
topic area-Part]
2: Water

This document gives general guidelines for
organizations seeking to address water-related
environmental aspects, environmental impacts,
environmental conditions, and the associated risks and
opportunities within an environmental management|
system in accordance with ISO 14001. The document
addresses issues for environmental management
related to water quantity and quality, such as water
withdrawal, efficient use of water, and water discharge,
as well as approaches to cope with water-related events|
such as flooding and droughts. The document considers
the interconnections of water with other environmental
media and takes a holistic approach to the management
of water due to its impacts on ecosystems, ecosystem
services, related biodiversity, as well as human life and
well-being. This document is applicable to organizations
irrespective of their size, type, financial resources,
location and sector. It is applicable to all types of water
and considers a life cycle perspective.

Environmental

management
systems e
Guidelines for|
using ISO
14001 to
address

environmental
aspects and
conditions
within an
environmental
topic area - Part
2: Water

CSN EN ISO 14002-2 This document gives general
guidelines for organizations seeking to address water-
related environmental aspects, environmental impacts,
environmental conditions, and the associated risks and
opportunities within an environmental management|
system in accordance with ISO 14001. The document
addresses issues for environmental management
related to water quantity and quality, such as water
withdrawal, efficient use of water, and water discharge,
as well as approaches to cope with water-related events
such as flooding and droughts. The document considers
the interconnections of water with other environmental
media and takes a holistic approach to the management
of water due to its impacts on ecosystems, ecosystem
services, related biodiversity, as well as human life and
well-being. This document is applicable to organizations
irrespective of their size, type, financial resources,
location and sector. It is applicable to all types of water
and considers a life cycle perspective.

Standard Guide
for Stakeholder
Engagement on
Environmental
Risk
Management
and Climate

1.1 This guide provides a series of steps to develop and
execute an effective stakeholder engagement process
for a broad spectrum of environmental projects
including, but not limited to, site remediation and
brownfields development, as well as local and regional
climate resiliency and climate vulnerability initiatives.
This guide does not apply to broad programmatic
initiatives.

1.2 Effective stakeholder engagement in site
remediation, brownfields redevelopment, habita]
restoration, climate resiliency, climate vulnerability, and
flood prevention and control projects requires a process
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that is based on mutual education, effective
communication about the project and its impacts,
identification of the interests that will be affected, and
open discussion about how to address those interests to
the extent that is possible. The General Accountability]
Office suggests that core principles and strategic
approaches enhance stakeholder participation (GAO
2006)(1)2. The National Oceanic and Atmospheric|
Administration (NOAA) reported that stakeholders
developed more robust mitigation measures that]
addressed multiple hazards when they integrated
climate variability into vulnerability and risk
assessments associated with flooding and other natural
disasters in the East Bay area of California’s San
Francisco Bay. (NOAA, 2021)(2).

1.3 An effective stakeholder engagement process (see
Fig. 1) can create benefits for large projects, including:3

FIG. 1 Stakeholder Engagement Process

Stakeholder Engagement Process Stakeholder|
Engagement Process

Source: Eurofleets
https://www.eurofleets.eu/stakeholders/

1.3.1 Improved, sustainable outcomes, because the
final project plan builds on local capacity and knowledge
and considers local and regional issues that may require
resolution in order to move forward.

1.3.2 Shared understanding of perspectives, issues,
challenges, alternatives, and how these influence the
desired or necessary outcomes

1.3.3 Credibility of and predictability for the project plan
that comes from transparency

1.3.4 Stakeholder support for the planning process
through shared data, ideas, funding, and political
support

1.3.5 Strengthened relationships among affected parties
for moving forward on the project.
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1.3.6 Satisfying any legally-required public notice and
participation requirements.

1.3.6.1 Stakeholder engagement should not be
confused with the public participation requirements of
the National Environmental Policy Act codified in 40
CFR 86.203. because NEPA potentially does not
involve stakeholders until later in the project]
development process. In addition, NEPA's public
participation process is not as flexible as that described
in this guide.

1.3.7 Welp and Stoll-Kleeman (2006)(3) reported
additional benefits of engaging stakeholders and
affected parties in decisions regarding natural resources
management. These benefits include:

1.3.7.1 Enhanced understanding,

1.3.7.2 Developing new options,

1.3.7.3 Decreasing hostility among participants through
improved dialog and discussion,

1.3.7.4 Enlightening legal policy makers,

1.3.7.5 Producing competent, fair, and optimized
solutions,

1.3.7.6 Accelerating the decision-making process.

1.4 In order to identify prospective stakeholders, 1SO
26000 clause 5.3.2 suggests that an organization
should ask the following questions:

1.4.1 To whom does the organization have legal
obligations?

1.4.2 Who might be positively or negatively affected by
the organization’s decisions, activities, or anticipated
outcomes?
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1.4.2.1 Mediators and facilitators are expected to be
neutral parties.

1.4.3 Who is likely to express opinions and concerns
about the decisions and activities of the organization?

1.4.4 Who has been involved in the past when similar
concerns needed to be addressed?

1.4.5 Who can help the organization address specific
impacts?

1.4.6 Who can affect the organization’s ability to meet
its responsibilities?

1.4.7 Who are the affected parties that would be
disadvantaged if excluded from the engagement?

1.5 Stakeholder prioritization criteria

1.5.1 Identification of criteria to prioritize stakeholder
engagement may be useful for some projects (Sharpe,
2021)(4). These criteria include, but are not limited to:

1.5.1.1 Level of interest,

1.5.1.2 Proximity, including nearby property owners,,

1.5.1.3 Fairness,

1.5.1.4 Magnitude of impact,

1.5.1.5 Underrepresented and underserved
populations,

1.5.1.6 Probability of impact,

1.5.1.7 Level of community influence,
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1.5.1.8 Cost, and

1.5.1.9 Time to implement a proposed project plan.

1.6 This international standard was developed in
accordance with internationally recognized principles on
standardization established in the Decision on
Principles for the Development of International
Standards, Guides and Recommendations issued by
the World Trade Organization Technical Barriers to
Trade (TBT) Committee.

Table 7: Relevant standards (all challenges)

Among above identified standards those related to Web Map Service, Sensor Observation Service
Interface, Web Feature Service, Sensor Model Language (SensorML), and the t Standard for Remote
Sensing are likely more relevant as they facilitate the management, analysis, and visualization of
geospatial and environmental data at different resolution, inherently od interest for addressing the
challenges. They enable effective mapping, monitoring, and data interoperability, which are key to flood
risk management, fire detection and response, water resource management, and planning sustainable
infrastructure.

On the other hand, while pinpointing the direct connection with the challenges requires a more in-depth
analysis, standards focused on specific technical protocols or formats—without direct application to
geospatial data management, earth observation, or environmental monitoring—might be deemed less
relevant to the challenges at hand. However, it's important to note that detailed standards, such as those
related to instruments and measurements, should be evaluated in the discussion with climate service
providers once identified, for determining the compliance and applicability of their services in addressing
the 4 challenges.

Guidance documents, though not strictly technical standards as those related to protocols or
measurements, can significantly influence the practical application of climate services in addressing 4
the challenges. While these documents may not mandate specific technical protocols, they offer
valuable insights, best practices, and methodological guidance that can enhance the effectiveness
usage of climate services (shaping how climate services are deployed and utilized across these
challenges). Furthermore they can provide frameworks for integrating geospatial data, recommend
approaches for analysing and visualizing environmental conditions, and suggest strategies for
leveraging earth observation technologies, proving instrumental in developing more resilient and
adaptive strategies.

4.3 State-of-the-Art of identified
technologies-TRL assessment

4.3.1 Assessing the Technology readiness Ilevel of
technologies.

In addressing the multifaceted challenge of analysing hundreds of patents related to various
technologies, as introduced in chapter 4.1, for the four challenges, a nuanced methodological approach
was crafted to effectively manage and decipher the substantial volume of information.
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The preliminary assessment of patents for each challenge involved a comprehensive methodology that
integrated advanced Natural Language Processing (NLP) techniques with expert judgment. This
approach was essential for efficiently navigating through large datasets—up to 100 patents per
challenge—and distilling relevant insights. Here's a description of the process:

Contextualization of Challenges: Initially, the process began by defining the scope of each challenge.
This involved leveraging summaries from the Open Market Consultation Documents to accurately frame
the investigation. Such contextualization was crucial for ensuring that the examination of patents was
directly aligned with the specific objectives and needs of each challenge.

NLP-Supported Analysis: Utilizing Large NLP capabilities, the methodology involved an automated
yet sophisticated analysis of the patent datasets. This step was designed to support expert judgment by
identifying potential connections between the patents and the challenges, highlighting the necessity for
powerful analytical tools in handling expansive datasets.

Extraction and Iterative Scoring: For each identified challenge, the analysis process extracted key
insights regarding each patent's relevance to the challenge. Given the variability in relevance from one
patent to another, the methodology involved an iterative scoring process conducted three times. This
allowed for a cumulative judgment of each patent's pertinence, filtering out the top 20 most promising
patents through a dynamic and refined evaluation process.

Expert Judgment and Parallel Verification: Following the NLP-supported analysis, expert judgment
was applied to assess the top 20 patents more deeply, including both the abstract and full patent
descriptions available online. This phase also included parallel verification against online evidence, such
as news sites and patent owners' websites, to identify potential operational applications. This step was
pivotal in assessing the Technology Readiness Levels (TRLs) and practical utility of the patents, moving
beyond the information provided in the abstracts and descriptions alone.

Exclusion of Irrelevant Patents: Patents that lacked online evidence of the owner's activities or were
deemed irrelevant to the challenge upon this manual investigation phase were excluded.

TRL Assessment: The TRL assessment, rather than providing a definitive judgment on each patent's
readiness level, offered a range indicative of the patent's developmental stage. Given the synthetic
nature of the information available for each patent and the large number of patents analysed, a precise
TRL assessment was beyond the scope of this preliminary analysis. The methodology acknowledged
the need for a detailed evaluation, including development stage, testing results, and integration details,
which was not feasible within this initial assessment framework.

This methodology, blending NLP capabilities with expert insights, enabled a thorough and nuanced
preliminary assessment of patents related to the challenges, setting the stage for further detailed
investigations and potential applications of these technologies.

In the process of assessing patents for the four challenges, a focused subset of approximately 10
patents from the initially shortlisted 20 was thus evaluated for their Technology Readiness Levels (TRLs,
see description in chapter 1.2). This phase enriched the original patent database from IPlytics by
integrating additional insights in separate fields, including the suggested TRL range from our
investigation, the rationale behind each TRL assessment, and references to online evidence that
supported these evaluations.

Given the detailed nature of the information collected and the complexity of the analysis, the table
summarizing the selected patents for all four challenges has been relegated to an annex. This decision
was made to streamline the main document while still providing interested readers the opportunity to
explore the intricate details of the assessment at their leisure.

In the following paragraph a synthetic description of the findings for each challenge is reported.

4.3.2 Results of technologies relevant for the challenges

The TRL assessment for the Flood challenge showcased advanced technologies with a strong leaning
towards high readiness levels. The patents analysed within this challenge demonstrated the highest
average TRLs among the four challenges, with most technologies likely falling within a TRL range of 7
to 9. This suggests that the flood management technologies are not only advanced but are also nearing
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or reached already market readiness, with several patents showing evidence of deployment in
operational environments.

The Flood challenge patents are assigned to a mix of entities, including multinational technology
corporations, global reinsurance companies, startups specializing in disaster risk assessment, property
analytics and data services firms, academic institutions, and specialized research organizations. This
assortment highlights a collaborative and multidisciplinary approach among various sectors in tackling
flood management challenges.

The technologies encompass various approaches, including automated methods for flood risk
assessment, systems for real-time flood mapping, methods for flood water analysis, and dynamic
simulation models for flood inundation ranges. These technologies leverage data analysis, computer
Modeling, and satellite information to enhance flood management capabilities. Such technologies
include software solutions for flood risk scoring, computer programs for simulating flood scenarios, and
systems that integrate satellite data for high-resolution flood mapping. These innovations aim to provide
user-friendly tools for emergency operations, support early warning systems, and facilitate post-event
analysis for damage assessment. There is potential for improving the efficiency of flood management
processes, from risk assessment to mitigation measures implementation, using advanced algorithms,
cloud-based solutions, and digital twin integration for climate and geospatial data.

Evidence of real-world application was found for all the analysed patents, underscoring the relatively
mature and operational nature of these solutions. The presence of online evidence for each patent
provided another indication that these technologies have been actively utilized by municipalities and
other stakeholders, like insurers, reflecting a significant degree of adoption and integration into existing
flood risk management practices.

The TRL assessments are based on the maturity of the technology, with several patents indicating a
high readiness level due to successful demonstrations of the technology in operational environments.
For example, some patents by big companies focus on efficient flood water analysis with a TRL of 7 to
9, justified by evidence of application in real-world scenarios. Another patent outlines a dynamic
simulation method for flood inundation ranges with a TRL range of 6 to 9, highlighting the method's
systematic approach and its validation through practical applications.

The technologies described in these patents include software solutions for flood risk scoring, computer
programs for simulating flood scenarios, and systems that integrate satellite data for high-resolution
flood mapping. These innovations aim to provide user-friendly tools for emergency operations, support
early warning systems, and facilitate post-event analysis for damage assessment. The focus is on
improving the efficiency of flood management processes, from risk assessment to mitigation measures
implementation, using advanced algorithms, cloud-based solutions, and digital twin integration for
climate and geospatial data.

When comparing these patents to the Commercial Off-The-Shelf products (COTS, see next chapter)
there is a clear opportunity for synergy, integration or even extend the capabilities of COTS products
like Copernicus data and Sentinel Hub. These integrations could lead to enriched data analytics
platforms, more accurate predictive Modeling for flood events, and improved dynamic systems for flood
impact coverage.

Furthermore, the Floods challenge outlines urgent need for rapid mapping and prediction tools to
manage and respond to flood events more efficiently. It emphasizes the importance of integrating
historical data, cloud services, and real-time mapping algorithms to develop a system capable of
predicting floods, supporting emergency operations, and facilitating post-event analysis and climate
adaptation planning. Overcoming gaps such as high-resolution data availability, the complexity of
existing tools, and the need for solutions that are user-friendly and cater to non-experts. The relevance
of the technologies such as the ones embedded in the patents for the Flood challenge lies in addressing
some of these needs through innovative technologies that can enhance flood management capabilities,
including digital twin integration, cloud-based solutions, and algorithms for real-time analysis.

In summary, the Flood challenge's TRL assessment underscores a suite of mature technologies poised
for market entry or expansion. These patents reflect the ongoing efforts to enhance flood resilience
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through technology, with a strong emphasis on data-driven decision-making and automated analysis to
support rapid and effective flood management responses, with the potential to work in concert with
established services like the COTS products to deliver comprehensive flood management solutions.
This alignment not only validates the technologies' current state but also positions them as valuable
assets in the ongoing effort to bolster climate resilience and adaptive strategies.

The Technology Readiness Level (TRL) assessment for the Fire challenge has highlighted a suite of
emerging technologies predominantly in the domains of early detection, predictive analytics, and risk
mitigation for fire management. These technologies, which range from sensor-based systems to
advanced simulation models, are likely, in absence of more robust evidence or in dept analysis, in the
development phases with TRLs averaging between 4 and 6. There is thus room for innovation here,
indicating of a field that is actively evolving, with a focus on enhancing the accuracy and timeliness of
fire detection and the effectiveness of firefighting strategies. The TRL assessments reflect the such
stage, with patents in the lower TRL range (2-4) often describing conceptual models or early-stage
prototypes that require further validation (like technologies describing wildfire, forest fire and detection
system) and patents outlining system for very early detection and suppression of fires with a TRL range
of 3 to 6, showing progress towards practical application but still (likely) requiring demonstration in
operational environments.

The assignees responsible for these patents are a mix of high-tech companies, research institutions,
and universities, each bringing a unique perspective to the challenge of fire management. The presence
of high-tech firms suggests a drive towards commercialising of fire management solutions, to be further
investigated, while academic and research institutions contribute cutting-edge research and novel
approaches to this pressing global issue.

The technologies described relate to various systems and methods, including computer programs for
early warning systems, real-time monitoring, and predictive analytics to enhance fire response
capabilities. Innovations include global monitoring systems for tracking fire events, apparatus for
identifying forest fire susceptible areas, and methods for extracting fire information from satellite
imagery. The emphasis is on leveraging technology to provide actionable insights, support emergency
response teams, and mitigate the impact of fires through timely and accurate detection.

The Fire challenge indeed focuses on addressing fires initiated by various causes, particularly
highlighting the scenario of waste fires in storage facilities. These incidents, recurring multiple times a
year and exacerbated by higher temperatures, lack automated predictive solutions for prevention. The
challenge aims to develop a model utilizing existing and new data, including COPERNICUS, to predict
and prevent such fires through automated notifications for environmental agencies.

The available technologies like the one showcased in the patents related to the Fire challenge
emphasize innovative approaches to fire detection, prediction, and management, potentially
incorporating remote sensing, historical, and weather data for Al-based waste fire prediction, aligning
with the challenge's objectives to automate fire risk monitoring and response, suggesting a
complementary relationship with COTS products in enhancing fire management solutions.

The Water resilience challenge patents exhibits innovative technologies aimed at fortifying water
resilience, with a spectrum of Technology Readiness Levels (TRLs) from conceptual frameworks to
applied research and developmental stages, also harnessing artificial intelligence (Al) to address water-
related concerns. Furthermore, drought management and remote sensing emerge as pivotal themes,
underscoring a commitment to optimizing water resource evaluation and environmental monitoring
crucial for water resilience.

These patents showcase technologies that leverage data analytics, remote sensing, and computational
models to optimize water use, enhance irrigation efficiency, and monitor water quality in real-time. The
focus is on sustainable water management, with solutions aimed at conserving water resources,
improving agricultural productivity, and ensuring water quality and safety. The innovations reflect a blend
of hardware systems, software applications, and analytical frameworks designed to address various
challenges in water resource management, from supply optimization to environmental monitoring.
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The patents feature a range of assignees, including academic institutions focused on research and
development, government research institutes with mandates for public welfare and scientific
advancement, and private sector companies and consultancies offering technology solutions and
services.

Interestingly, the patents reviewed for the Water Resilience Challenge had intermediate TRL averages
of 5 (minimum) and 7 (maximum), showcasing a readiness for practical application. most patents
featured indeed online evidence application documentation. Moreover, the Water Resilience Challenge
demonstrates a breadth of considerations like those in the Fire challenge, albeit with slightly less
diversity. The TRL assessments reflect the development stage and application potential of each
technology. Patents with lower TRLs (3-5) typically describe systems and methods that are in the
conceptual or prototyping phase, requiring further validation, and testing. Higher TRLs (6-9) are
assigned to technologies with demonstrated efficacy in operational environments, such as advanced
root zone water quality monitoring systems and comprehensive water management platforms.

The patented technologies for the Water challenge may also integrate well with COTS provided
knowledge like Sentinel-1 and ESA-Copernicus Earth observation datasets, as the services offered by
the Copernicus Data Space Ecosystem. The integration with COTS products, if not in place already,
could enhance the patented technologies by providing access to a continuous stream of high-quality
Earth observation data, supporting a range of activities, from monitoring water resources to managing
irrigation systems, and could be instrumental in improving the accuracy and efficiency of water-related
technologies. The APIs and data access services provided by these COTS products would allow
patented technologies to access and process the data as needed, thereby expanding their capabilities
and applications in the field of water management and resilience.

The emphasis on innovative drought management and remote sensing solutions resonates with the
objectives delineated in the Water Resilience Challenge document. With the capability to furnish
actionable insights for water distribution, enhance the interconnectivity between data repositories and
develop database-driven solutions for better water distribution. Existing technologies show the potential
to substantially mitigate the challenges associated with water resilience, thereby augmenting water
monitoring, distribution efficacy, and decision-making processes through the strategic integration of Al
and remote sensing technologies.

The Sustainable infrastructure challenge is dedicated to fostering integrated sustainable
redevelopment and climate adaptation in both urban and rural neighbourhoods. This initiative aims at
developing solutions to counteract heat island effects, manage flooding, droughts, and water scarcity,
and evaluate the effectiveness of climate adaptation measures. It underscores the importance of
exploring nature-based solutions, boosting local energy production, and utilizing Earth Observation (EO)
data to pinpoint critical sites for intervention. The challenge's scope extends to mitigating climate-related
risks and enhancing overall sustainability through strategic, innovative approaches.

In analysing patents related to this challenge, it seems that there is a spectrum of technologies that can
directly support the challenge's multifaceted goals. The patents showcase technologies primarily in the
fields of IT methods for management, civil engineering, and electrical engineering, with applications in
urban planning, economic development decision-making, and ecological sustainability. Such
technologies span from advancements in urban hydrology and flood risk quantification to climate
adaptation methodologies. These include decision support systems powered by artificial intelligence
(Al) and machine learning (ML) for economic and infrastructure planning, innovative ecological city
designs emphasizing sustainability and efficiency, and platforms analysing economic indicators to guide
investments. Technologies also encompass sustainable urban planning solutions addressing the heat
island effect, water scarcity, and flood risks through nature-based solutions and smart planning.
Additionally, infrastructure monitoring and management technologies leverage satellite imagery, digital
twins, and cloud solutions for real-time risk assessment and resource management.

The technologies covered by the selected patents typically span a Technology Readiness Level (TRL)
range from early-stage conceptual models (TRL 4-6) to advanced development and near-commercial
readiness (TRL 7-9). This range indicates a spectrum from technologies still under validation or in
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prototyping phases to those that are well-developed, implemented, and ready for integration into real-
world applications. The presence of technologies across this TRL spectrum reflects ongoing innovation
in sustainable infrastructure, from early research and development to mature solutions poised for
deployment and scaling in urban and ecological systems.

The rationale provided for TRL assessments often references the development stage of the technology,
its demonstration in relevant environments, or the existence of operational prototypes. For instance,
patents with higher TRLs (7-9) typically have more developed systems and methods, potentially
incorporating advanced data processing, computer systems for economic development decisions, and
risk quantification methods. Lower TRLs (4-6) are associated with technologies still in the validation or
prototyping phases.

The patents are held by a variety of assignees, including universities (e.g., Saint Louis University,
Universidad De S&o Paulo - USP), research institutes (e.g., Nanjing Automation Institute of Water
Conservancy and Hydrology), and corporations (e.g., CoreLogic Solutions, LLC). This diversity indicates
that innovation in sustainable infrastructure comes from both academic research and corporate R&D.

The patents cover, as anticipated, a broad spectrum of technologies, ranging from urban hydrological
station network layout methods based on 3S technology, computer systems for economic development
decisions, to systems and methods for quantifying flood risk. These technologies span various industry
fields and sectors, including computer technology, IT methods for management, and mechanical
engineering.

While the not explicitly connected to Commercial Off-The-Shelf (COTS) products, the integration of
advanced technologies (TRL 7-9) with existing COTS solutions, particularly those providing Earth
Observation and Climate Services layers, could enhance urban planning, risk assessment, and resource
management. The relevance of these patents to sustainable infrastructure challenges lies in their
potential to enhance urban planning, risk assessment, and resource management through innovative
technological solutions. For example, patents related to quantifying flood risk directly contribute to
understanding and mitigating one of the key challenges in sustainable infrastructure - managing water-
related disasters.

4.3.3 Looking Beyond Patents an example of confirm of
Technological maturity through the OMC

While patent analysis is instrumental in mapping out the technological landscape and maturity for
various challenges, it's still necessary to recognize that many applications are yet untethered to patents
and that, on the other way round, patented technology may not be necessary available for integration in
customized Climate Services. This necessitates a broader view, incorporating market offer evaluations
alongside technological research. This perspective is crystallized through the PROTECT project's open
market consultation (OMC), which has been pivotal in unveiling mature, challenge-relevant
technologies. lllustrative examples from the OMC for the FLOOD and WATER challenge reveal services
employing technologies parallel to those found in patent analyses, underscoring the maturity of
technological offerings across the four challenges, even beyond direct patent connections and
leveraging on EOBS data from the COTS.

Box 1 - Aiding Flood Response in Emilia Romagna, May 2023, with the SaferPlaces Platform

From May 16th to 18th, 2023, Emilia-Romagna experienced extreme rainfall, causing significant floods and landslides
across the region. This event, resulted in unprecedent water accumulation and damage as explained in this video
from University of Bologna, with 23 rivers overflowing or breaching at the same time , thousands of landslides
hundreds of municipalities roads and infrastructures damaged and affected. The SaferPlaces platform was
instrumental in aiding ER Civil Protection with rapid flood mapping and early warnings, actively monitoring over 20
critical areas in real-time. Subsequently, the platform's digital twin technology validated flood hazard maps against
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actual events, demonstrating high predictive accuracy. Further, SaferPlaces was used to estimate economic losses,
utilizing satellite data for comprehensive damage assessments. Full report on carried on activity can be found HERE

Flood in Emilia romagna 16-17
May 2023 - flooded area in the
citu of Cesena by saferpleces and
by real evet pictures

and the real eventin

for the Flood of May 3rd 2023
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Figure 13: application of SaferPlaces to simulation of high probability flooding areas and comparison with real flooded areas in
the "Borgo Durbecco" neighborhood, of city of Faenza (bottom right) and the city of Cesena ( upper left)
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Water managers all over the world are confronted with new challenges related to climate change. Floods
and droughts resulting from increasingly severe weather conditions cause worldwide economic damage,
degradation of nature, increased political and societal tensions and ultimately the loss of lives.

The lack of proper information on water availability is one of the most challenging obstacles in water
HydroNET management. In many cases data is not available, incomplete or
inaccessible. This leads to ineffective or erroneous decision making and
may cause subsequent water problems. Adequate water availability
information is key to solving current and future water challenges. Two
innovative services are provided in OWASIS to improve water resource
management. These applications are the soil water storage
capacity service and the water-auditing service.Water managers have a
wide range of technological measures at their disposal to prevent and

R - : mitigate the effects of floods and drought. With limited time and financial
»" B resources, it is crucial to facilitate the decision-making process with proper,
R ———— :-;_?:; undisputed and timely information. Earth observation based smart
f?ﬁwmm 4 hydrological modeling provides daily information on the soil-water
e e availability evolution during the season and over the years.

Figure 14: Daily Wateravailability (filling degree of water in soil profile) in the Netherlands (example of summer 2019),
where areas develop a decrease (yellow/green towards blue) or an increase (orange towards red) in soil water in 2
days in mm. @courtesy Hydr

4.4 The COTS (Commercial off-the-shelf) products

The aim of the performed research — under this section 6 — is to identify the Commercial Off-The-Shelf
(COTS) for the PROTECT project.

The COTS analysis was made taking into account the products/technologies available on market.

During the mapping of the EO-based climate services at EU level performed in the frame of the WP1,
the providers were able to provide more details regarding the technology used to be able to provide their
services. These information in combination with a desk research, concluded that the most used
Commercial-Off-The-Shelf (COTS) products by the providers are in fact open data platforms such as
Copernicus. More details can be found below.

The mapping of the EO-based providers has been conducted through three different methods have
been applied for sourcing and analysis of CS, technologies, and providers on the market in the five
selected application domains, as described below:
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e Desk Research is a type of research that is based on the material published in reports and
similar documents that are available in public libraries, websites, data obtained from surveys
already carried out, etc.

e Survey Reseach is the collection of information from a sample of individuals through their
responses to questions.

e Consultation is a one-to-one meeting between two parties with the scope of getting more
accurate information.

Among all three above-mentioned methods, the Survey Research represents the base for the
identification of the COTS. This step has been based on the main 4 parameters mentioned below:

e TRLlevel:
o Operational technologies and solutions (>TRL7).

o Solutions at a low technology maturity level (TRL5 and 6) with high prospects of being
commercialised in the medium term (4 years).

o Solutions at a very low maturity level (<TRL 4) presenting important technological
barriers that could be lifted in the medium term with R&D investments.

e Type of CS (taxonomy).
e Technology used.

e Application domains they apply to.

EU Survey is the tool which has been selected to use for displaying the survey in the dissemination
process. The survey went through multiple iterations and has been reviewed by all the consortium
partners and especially CKIC, before being open to the public. Solutions have been identified based on
the application domains, type of CS (taxonomy), data and technology used, TRLs. The Survey Template
can be seen in the attached Annex 6.

As a result of the emphasis on identifying EO-based services, the sources from which space data is
collected have been the focal point of the effort to identify the COTS as it can be seen in the following
figure:

m“}h\'rEcr m This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




D3.3. Report on the SOTA analysis

M Airbus

mC3S

m CAMS
Copernicus Services

B EUMETSAT

M Landsat

B Maxar

B MODIS

M Planet

H Pleiades

H Sentinel-1

H Sentinel-2

H Sentinel-3

M Sentinel-5P
Sentinels

Others

Figure 15. The EO-based services data source distribution

It is noteworthy to mention that the prevailing strategy employed by EO-based providers is the
integration of numerous data sources into their services. Although "Others" appears to comprise a
significant proportion of the distribution (15%), it is actually composed of a collection of sources with
notably low usage percentages (0.29%, 0.58%, and 0.86%). The data sources from which "Others"
originates are Aqua, CDS, CLMS, CMEMS, CMS, ECMWF, EnMAP, Galileo, GEDI, GOES, GRACE,
Hyperion, Kineis, Landsat-8, Landsat-9, LIDAR, MSG, MTG, NOAA, NPP-VIIRS, OCO-3, OCO-2,
Planetscope, Self-made, Sentinel-5, Sentinel-6, SMAP, SMOS, SPOT, SPOT-6, SPOT-7, Terra, VHR
satellite data, ECOSTRESS, SMOS, PRISMA, ONDA-DIAS. Hence, for the purpose of the COTS
analysis, a non-exhaustive inventory comprising only the most frequently utilized ones has been
compiled as it can be seen in the table below.

The results of the Commercial Off-The-Shelf (COTS) analysis are summarized below in the form of a
Table describing products, equipment and technical solutions available on the commercial market. The
following products have been identified as essential parts of the future solution.

Below you can see the solutions available on the market which connect the 4 challenges:

No. Product Manufacturer Graphic presentation of @ Description of the solution Source
name the technology or symbol
1 | Copernicus/ Copernicus At the core of our service is Link
Data Data providing access to data and
Copernicus tools related to atmospheric

* monitoring. We also support our
OpermCUS users by providing quality
. assurance information, and
Euroes yes onarth advice on how to use and
interpret data.
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2 | SENTINEL-
1 Data

CREODIAS

I

3 |Pleiades-1A Pleiades-1A
Satellite
Sensor
(0.5m)

Q0 SHETE G

FLORPORATIO

4 Sentinel
Hub

Sentinel Hub

(l sentinelhub

Sentinel-1 is a key component
of the European Space Agency's
(ESA) Copernicus programme,
designed to provide valuable
and reliable radar imagery for
Earth observation. This radar
satellite constellation consists of
two identical satellites, Sentinel-
1A and Sentinel-1B, working
together to enable continuous
and all-weather imaging of the

Earth's surface.

Link

Sentinel-1's primary mission is
to acquire synthetic aperture
radar (SAR) data, offering a
unique perspective for
monitoring various aspects of
the Earth. SAR technology
enables imaging of the Earth's
surface regardless of weather
conditions, daylight, or cloud
cover, ensuring the acquisition
of critical data under any
circumstances.
AIRBUS Defence & Space ink
Pleiades-1A satellite sensor was
successfully launched on
December 16, 2011, and
provides 0.5m high resolution
satellite image data. Watch
video of Pleiades-1A satellite
launch.

The Pleiades-1A satellite is
capable of providing
orthorectified color data at 0.5-
meter resolution (roughly
comparable to GeoEye-1) and
revisiting any point on Earth as it
covers a total of 1 million square
kilometers (approximately
386,102 square miles) daily.
Perhaps most importantly,
Pleiades-1A is capable of
acquiring high-resolution stereo
imagery in just one pass and
can accommodate large areas
(up to 1,000 km x 1,000 km).
We make satellite data
(Sentinels, Landsat and other
providers) easily accessible for
you to be browsed or analyzed,
within our cloud GIS or within

your own environment.

Link

Get satellite imagery on your
table without worrying about
synchronization issues, storage,
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processing, de-compression
algorithms, meta-data or sensor
bands.

Take a look at our Sentinel Hub
brochure for more information.
5 | OpenEO European openEO platform provides Link

Platform Space \\\\W‘: intuitive programming libraries to
Agency &—- esa process a wide variety of earth

observation datasets. This large-
European Space Agency scale data access and
processing is performed on
multiple infrastructures, which all
support the openEO API. This
allows use cases from
explorative research to large-
scale production of EO-derived
maps and information.
Table 8: COTS available in the market

As far as EO providers are concerned, the aforementioned data sources do in fact provide a solid
foundation upon which to build their ability to deliver dependable services to end-users. Nevertheless,
in light of the heightened demands of end-users and the responses obtained from our survey, the EO
providers are anticipating additional advancements concerning the data types, sources, and quality
standards from which they can obtain information. This leaves scope automatically for innovation via
R&D.

5 Conclusions

5.1Conclusion on the IPR search

This report outlines the findings from the Intellectual Property Rights (IPR) search, specifically targeting
patents and standards related to the four main challenges identified in the PROTECT CSA project:
"Floods", "Fire", "Water resilience", and "Sustainable infrastructure”.

The patents analysed within the Flood challenge demonstrated the highest average TRLs among the
four challenges. The Flood challenge's Technology Readiness Level (TRL) assessment shows
advanced technologies at TRL levels 7 to 9, indicating high readiness for market entry. These patents
cover a variety of fields from automated flood risk assessment and real-time flood mapping to dynamic
simulation models. They aim to provide user-friendly tools for emergency operations and damage
assessment and integration with Commercial Off-The-Shelf (COTS) products such as Copernicus could
enhance capabilities further. The Flood challenge emphasizes the need for rapid mapping and
prediction tools, integrating historical data, cloud services, and real-time mapping algorithms.
Challenges include data availability, tool complexity, and user-friendliness. The technologies embedded
in these patents address these needs, focusing on digital twin integration, cloud-based solutions, and
real-time analysis algorithms.

As far as the Fire challenge is concrned we can see that the Technology Readiness Level (TRL)
assessment focuses on emerging technologies for early fire detection and risk mitigation. These
technologies, mainly in development (TRL 4-6), include sensors and simulation models. High-tech
companies and research institutions are developing these solutions.

They involve early warning systems, real-time monitoring, and predictive analytics to enhance fire
response. The challenge aims to automate fire risk monitoring and response, particularly focusing on
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waste fires in storage facilities. These technologies complement existing solutions, utilizing data like
COPERNICUS for automated prediction and prevention.

For the Water Resilience challenge we see patents offering innovative technologies, spanning from
conceptual to applied research stages, often using Al. They focus on optimizing water use, enhancing
irrigation efficiency, and monitoring water quality. With TRL averages between 5 and 7, they're ready
for practical use, and many integrate with products like Sentinel-1 and ESA-Copernicus datasets for
better Earth observation data. These technologies aim to improve water monitoring, distribution, and
decision-making processes, aligning with the challenge's objectives for sustainable water management.

For the last challenge, Sustainable Infrastructure challenge which aims to improve urban and rural areas'
sustainability and climate resilience, patents cover a range of technologies, including Al-driven decision
support systems and nature-based solutions for urban planning and risk management. These patents
vary in readiness, from conceptual models to near-commercial readiness. They are held by universities,
research institutes, and corporations, showcasing innovation from academic and corporate sectors.
Integration with existing COTS products could enhance urban planning and resource management.
These patents contribute to addressing challenges like flood risk quantification and improving
sustainable infrastructure.

Moreover although there are differences in patenting activity and industry domains across the four
challenges, a similarity exists in their geographical distribution. The majority of patents come from
regions outside of Europe, indicating a significant lag in Europe. This suggests there's room for
innovation, with Europe potentially having lower regional TRL compared to other regions.

Additionally, a possible gap and opportunities for innovation are highlighted by the analysis of pertinent
standards for the four challenges, with a focus on the lack of standards in particular. The small number
of recognised standards points to unrealized potential for creating novel approaches in the field.

In conclusion, the combined analysis of patents and standards shows a dynamic and promising
environment for innovation for the four challenges. Although a number of applications and functionalities
relevant to the intended solution were found in the previous analysis, a complete solution that fully
satisfies all of the requirements was not found.

5.2 Conclusion on the COTS

In conclusion, the research conducted aimed to identify Commercial Off-The-Shelf (COTS) products for
the PROTECT project, particularly focusing on Earth Observation (EO)-based climate services in the
European Union (EU). Through desk research, surveys, and consultations, the most used COTS
products were found to be open data platforms like Copernicus. The survey research formed the basis
for identifying COTS, considering parameters such as technology readiness level, type of climate
services, technology used, and application domains.

The EU Survey tool was instrumental in disseminating the survey, which underwent multiple iterations
and reviews by consortium partners. Based on application domains, taxonomy, data, technology used,
and TRLs, solutions were identified. The emphasis on EO-based services led to a focus on space data
sources, with providers integrating multiple sources into their services. While various sources were
identified, a non-exhaustive inventory was compiled, considering the most frequently utilized ones.

The results of the COTS analysis, describe products, equipment, and technical solutions available on
the commercial market. These findings indicate that the identified data sources provide a solid
foundation for EO providers to deliver dependable services. However, there's anticipation for
advancements in data types, sources, and quality standards, leaving room for innovation through
research and development
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Annexes

Due to the big size of the patent search tables, the annexes related to them have been included as
separate excel files.

Annex 1 — Floods challenge list of patents

Annex 2 — Fire challenge list of patents

Annex 3 — Water resilience chalenge list of patents
Annex 4 — Sustainable infastracture list of patents
Annex 5 - Shortlisted patents with TRL assessment

Annex 6 - Survey Template for mapping the EO-based climate services
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ANNEX 6. PROTECT - Survey - Mapping of European EO climate services providers

Are you a European company providing innovative EO services for climate adaptation or
mitigation?

Fill in our EU Survey!
Background and objectives of this questionnaire

The European Union funded PROTECT project aims to support urgent action for climate adaptation,
mitigation and resilience. The project aims to enable public authorities to use state-of-the-art public
procurement approaches in order to identify solutions - climate services based on Earth observation -
that best fit the specific and systemic needs of public demand. The initial focus is on five encompassing
application domains: Energy and Utilities, Sustainable Urban Communities, Marine and Coastal
Environment and Agriculture, Forestry and Other Land Use (including bioeconomy) and Civil Security
and Protection.

This project aims to prepare a future European funded Pre-Commercial Procurement initiative (2024).
It has received funding from the Horizon Europe Framework Programme (HORIZON) under grant
agreement No 101060592.

Learn more about Innovation procurement and its two modalities - Pre-Commercial procurement (PCP)
and Public procurement of Innovative solutions (PPI) -in the attached document below.

Download

What is innovation procurement.pdf

Context

The project partners are looking for innovative services using Earth Observation data addressing the
needs of public authorities regarding climate adaptation and mitigation.

The objectives of this survey are:
1. To map European climate services that use Earth Observation (EO) data.

2. To give public authorities a snapshot of the state of the art of the market and on-going
developments

Your interest in filling in this questionnaire
Each pre-identified provider will have the chance to be referenced by the PROTECT project and might
have the opportunity to present their services in front of participating public buyers in the frame of an
Open Market Consultation (online pitching sessions) and some of our project activities.

We are looking forward to working with you!
Instructions to fill in this questionnaire
* |t is recommended to fill in this form together with the business representative of the your entity.

* If more than one of the company’s services are fitting to the scope, the questionnaire should be filled
in separately for each service by selecting Service 1 first, filling in all the details for the respective service
and after selecting Add another service option, filling in all the information for Service 2 etc.
* The information provided will only be used in the context of the PROTECT project. Processing of
personal information is fully compliant with data protection regulations in place (learn more about
GDPR here).
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Do you give your consent for PROTECT project to procees your information?

~ |l agree - Please fill in the questions below

 ldon't agree - Thank you for your time ! Unfortunqtely, you won’t be able to continue this
survey ! Have a wonderful day !

Personal and Organisation Information

* 1. Name and surname

* 2. Name of the organization

*3. Do you give your consent for PROTECT project to procees your information?

¢ lagree

¢ |don'tagree

* 4. Email

*5. Phone number

* 6. Website
7. Logo
* 8. Headquarter's country

AT - Austria
~ BE - Belgium
¢ BG - Bulgaria
 HR - Croatia
¢ CY-Cyprus
i~ CZ - Czechia

¢ DK - Denmark
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¢ EE - Estonia

¢ FI - Finland

 FR - France

¢ DE - Germany

¢ EL - Greece

¢ HU - Hungary

¢ |E - Ireland
T - Italy
¢ LV - Latvia

¢ LT - Lithuania

LU - Luxembourg
MT - Malta

¢~ NL - Netherlands

i~ PL - Poland

¢ PT - Portugal

~ RO - Romania

i~ SK- Slovak Republic
Sl - Slovenia

~ ES- Spain

¢~ SE - Sweden

*9. City

*10. Type of enterprise

¢ Micro Enterprises (<10 employees)

¢~ Small Enterprises (10-49 employees)
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¢ Medium-sized Enterprises (50-249 employees)
¢ Large Enterprises (>250 employees)

¢ Public Organization

i~ Others

*11. Company’s description (Max. 10 lines)
Description of your service

According to European Union Agency for the Space Programme (EUSPA): “Earth Observation refers
to the use of remote sensing technologies to monitor land, marine (seas, rivers, lakes) and atmosphere.
Satellite-based EO relies on the use of satellite-mounted payloads to gather imaging data about the
Earth’s characteristics. The images are then processed and analysed in order to extract different types
of information that can serve a very wide range of applications and industries.”

The European Union definition as outlined in the 2015 European Union research and innovation
roadmap for climate services reads as follows:

“we attribute to the term a broad meaning, which covers the transformation of climate-related data —
together with other relevant information — into customised products such as projections, forecasts,
information, trends, economic analysis, assessments (including technology assessment), counselling
on best practices, development and evaluation of solutions and any other service in relation to climate
that may be of use for the society at large. As such, these services include data, information and
knowledge that support adaptation, mitigation an disaster risk management (DRM).”

Service 1

*A. Please select option:

[~ Service 1 (S1)

*S1.1. In which of the following five applications domains is the service delivered?

¢ Agriculture, forestry and other land wuses (including the bioeconomy)
Ex : Agriculture, forestry and other land uses cover a wide range of environments and have
great potential for climate services. Unsustainable agricultural and forestry practices (e.g.
overexploitation of soils, conversion of forests to agricultural land) generate large amounts
of greenhouse gases and disturb the already fragile balance of local ecosystems.
a) Environmental monitoring

i~ Carbon capture & content assessment
¢~ Environmental impact monitoring

¢ Biomass monitoring

i~ Deforestation/degradation monitoring

¢ Others
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* |f Others, write which one :

b) Natural resources monitoring

~ Biomass monitoring

¢ Crop yield forecasting

¢ Soil condition monitoring
 Vegetation monitoring

¢ Forest Inventory monitoring

¢ Forest vegetation health monitoring

¢ Others

*|f Others, write which one :

¢) Operations management

¢ Asset monitoring

i~ CAP monitoring

~ Farm management systems
¢ Pastureland management

¢ Precision irrigation

¢ Variable rate application
 Forest asset management

¢ Forest exploitation certification

¢ Others

*|f Others, write which one :
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d) Weather services for agriculture

¢ Snow and ice
¢ Climate services for agriculture
¢~ Weather forecasting for agriculture
¢ Others
* If Others, write which one :
 Energy and utilities
Ex : Utilities include all activities related to water supply, sewage services, electricity, dams
and natural gas.
a) Renewable energy:
¢ Site selection, planning and monitoring for renewable energy
¢~ Renewable energy assessment potential and forecast
 Others
* If Others, write which one :
b) Other
¢ Energy network conditions monitoring
¢ Power plant design optimisation
¢ Environmental impact assessment of energy and mineral resources plants
¢~ Pipeline monitoring
 Others
* If Others, write which one :
c) Waste
¢ Climate data and modelling for waste monitoring and management
~ Others
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* |f Others, write which one :

¢ Marine and coastal environment
Ex : Marine environments are aquatic environments with high levels of dissolved salt. They
include the open ocean, the deep ocean and coastal marine ecosystems, each with different
physical and biological characteristics and therefore representing different ecosystems.

a) Environmental monitoring

¢~ Marine pollution monitoring

¢ Others

* If Others, write which one :

b) Maritime engineering

¢ Marine surveying and mapping
¢ Dredging

¢ Others

* |f Others, write which one :
c) Navigation

¢ Climate data and modelling for navigation

¢ Others

* |f Others, write which one :
d) Ocean services

¢ Metocean

¢ Others

*If Others, write which one :
e) Ports

¢~ Climate data and modelling for ports
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¢ Others

* |f Others, write which one :
f) Vessel tracking

~ Dark vessel monitoring

¢ Others

* |f Others, write which one :
g) Aquaculture

¢ Climate data and modelling for aquaculture

¢ Others

*|f Others, write which one :
h) Fisheries

¢ lllegal, unreported and unregulated fishing (IUU) control
¢ Catch optimisation
 Fish stock detection

¢ Others

* |f Others, write which one :

 Security and civil protection
Ex : Civil security and protection includes the policies, bodies and mechanisms that a
country or region has in place to protect itself against new and urgent threats to the safety
of people and/or the functioning of critical infrastructure.

a) Early warning

i~ Forecast
¢~ Monitoring and warning services

¢ Others
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* |If Others, write which one :
b) Migration and settlement

¢ Monitoring and forecasting the climate impact of migration
¢ Forecasting of climate drivers for migration

¢ Others

* If Others, write which one :
c) Post-event analysis

¢~ Post-event analysis

¢ Others

* If Others, write which one :
d) Preparedness

¢ Preparedness

¢ Others

* If Others, write which one :
e) Rapid mapping

¢ Rapid mapping

¢ Others

* If Others, write which one :
f) Search and Rescue

~ Beacons for Aviation
¢ Beacons for Land
¢ Situational awareness supporting search and rescue

¢ Others

* |f Others, write which one :

g) Infrastructure Planning
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¢ Permitting
¢ Vulnerability Analysis

¢ Others

* |f Others, write which one :

h) Insurance for natural disasters

¢ Risk modelling

¢ Others

* If Others, write which one :
i) Critical infrastructure

¢~ Construction Operations

¢ Monitoring of impact of human activities on infrastructure
¢ Infrastructure monitoring

 Predictive maintenance

~ Emergency assistance

¢~ Design of infrastructure

¢ Others

*|f Others, write which one :

 Sustainable urban communities
Ex : Green and sustainable urban communities harness their human, natural and financial
capital to meet current and future needs in a sustainable manner, with a long-term
perspective (ex: heatislands, effects of climate change on the (vulnerable) urban population
etc.).
a) Environmental monitoring

[~ Air quality monitoring in urban environments
[T Thermal auditing

[~ Urban greening
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[ Urban heat islands

[~ Others

* |f Others, write which one :
b) Smart cities operations

[T Smart waste management

[~ Others

* If Others, write which one :
¢) Urban planning and monitoring

[~ Cultural heritage monitoring
Surveying and mapping of urban areas
Urban modelling, 3D modelling, Digital Twins

Urban planning

[ R I B

Others

* |f Others, write which one :
d) Urban mobility

¢~ Climate data and modelling for urban mobility monitoring and forecasting

¢ Others

* |f Others, write which one :

*S1.2. Service acronym or project name
(Horizon 2020 projects and similar are being taken into consideration as well) :
* S1.3. Which technologies are used for the service? (multiple choices)

[ Satellites

*S1.3.1. Describe the typology of EO data you use (Ex: Sentinel 5P, Pléiades,
Copernicus atmosphere services etc.) :

r Drones
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[~ Aircrafts

[T Ground sensors

loT
Artificial Intelligence/Machine Learning

[T Others

* If Others, write which one :

Download

ECSS-E-HB-11A 1March2017 .pdf

*S1.4. Which is the Technological Readiness Level of the solution? The TRL levels for
software are described according to the Annex A from ECSS-E-HB-11A which can be find
above.

~ TRL 1
Ex : Preliminary algorithmic stage. Publication of research results.

*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 2
X : Individual algorithms or functions are prototyped.

*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 3
Ex : Prototype of the main functionalities of the integrated system.

*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 4
Ex : Alpha version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software development life-cycle; that implements the
main functionality of the software and by which preliminary verification and validation
activities are archieved.

*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 5
Ex : Beta version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software life-cycle, that implements the complete
functionality of the software and by which preliminary verification and validation activities
are archived.
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*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 6
Ex : Ready for use in an operational or production context, including user support, as a
building block or a tool.

*S1.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

— TRL 7
Ex : Demonstrator. Building block and tailored generic software product qualified for a
particular purpose.

*S1.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S1.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :
¢ TRL 8
Ex : System qualified and ready to be applied in an operational environment.

*S1.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S1.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :
¢ TRL 9
Ex : Has been applied in the execution of an operational environment.

*S1.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S1.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :

*S1.5. Explain how your service assists public authorities in climate adaptation or
mitigation actions :

* S1.6. What kind of data do you lack of to improve your service?

*S1.7. What future missions or emerging technologies would help improve your service
and make it fit better with market needs?

* S1.8. Do you have or do you plan to implement partnerships with other climate services
providers to complement you service offer?

S1.9. Comments

[~ Add another service — see below
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Service 2

*B. If Add another service selected, please select option:

[~ Service 2 (S2)

*S2.1. In which of the following five applications domains is the service delivered?

¢ Agriculture, forestry and other land wuses (including the bioeconomy)
Ex : Agriculture, forestry and other land uses cover a wide range of environments and have
great potential for climate services. Unsustainable agricultural and forestry practices (e.g.
overexploitation of soils, conversion of forests to agricultural land) generate large amounts
of greenhouse gases and disturb the already fragile balance of local ecosystems.

a) Environmental monitoring

¢ Carbon capture & content assessment
¢ Environmental impact monitoring

~ Biomass monitoring
 Deforestation/degradation monitoring

¢ Others

* |f Others, write which one :

b) Natural resources monitoring

¢ Biomass monitoring

¢ Crop yield forecasting

¢ Soil condition monitoring

¢ Vegetation monitoring

¢ Forest Inventory monitoring

~ Forest vegetation health monitoring

¢ Others

*If Others, write which one :

c) Operations management
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 Asset monitoring

¢ CAP monitoring

 Farm management systems
¢ Pastureland management

¢ Precision irrigation
 Variable rate application
 Forest asset management

¢~ Forest exploitation certification

¢ Others

*|f Others, write which one :

d) Weather services for agriculture

¢ Snow and ice
¢ Climate services for agriculture
¢ Weather forecasting for agriculture

¢ Others

* |f Others, write which one :

 Energy and utilities
Ex : Utilities include all activities related to water supply, sewage services, electricity, dams
and natural gas.
a) Renewable energy:

 Site selection, planning and monitoring for renewable energy

i~ Renewable energy assessment potential and forecast

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




D3.3. Report on the SOTA analysis

c

Others

* |f Others, write which one :

b) Other

c

c

o

Energy network conditions monitoring

Power plant design optimisation

Environmental impact assessment of energy and mineral resources plants
Pipeline monitoring

Others

*|f Others, write which one :

c) Waste

c

o

Climate data and modelling for waste monitoring and management

Others

* |f Others, write which one :

Marine and coastal environment
Ex : Marine environments are aquatic environments with high levels of dissolved salt. They
include the open ocean, the deep ocean and coastal marine ecosystems, each with different
physical and biological characteristics and therefore representing different ecosystems.

a) Environmental monitoring

Marine pollution monitoring

Others

* If Others, write which one :

b) Maritime engineering

o

Marine surveying and mapping
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 Dredging

¢ Others

* If Others, write which one :
¢) Navigation

¢ Climate data and modelling for navigation

¢ Others

* If Others, write which one :
d) Ocean services

¢ Metocean

¢ Others

* If Others, write which one :
e) Ports

¢ Climate data and modelling for ports

¢ Others

* If Others, write which one :
f) Vessel tracking

¢ Dark vessel monitoring

¢ Others

* If Others, write which one :
g) Aquaculture

¢ Climate data and modelling for aquaculture

¢ Others

*|f Others, write which one :
h) Fisheries

¢ lllegal, unreported and unregulated fishing (IUU) control
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¢ Catch optimisation
¢ Fish stock detection

¢ Others

* |f Others, write which one :

¢ Security and civil protection
Ex : Civil security and protection includes the policies, bodies and mechanisms that a
country or region has in place to protect itself against new and urgent threats to the safety
of people and/or the functioning of critical infrastructure.

a) Early warning

~ Forecast
¢ Monitoring and warning services

¢ Others

* If Others, write which one :
b) Migration and settlement

¢~ Monitoring and forecasting the climate impact of migration
¢ Forecasting of climate drivers for migration

¢ Others

* If Others, write which one :
c) Post-event analysis

~ Post-event analysis

¢ Others

* If Others, write which one :
d) Preparedness

 Preparedness

¢ Others
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* |f Others, write which one :
e) Rapid mapping

 Rapid mapping

¢ Others

* |f Others, write which one :
f) Search and Rescue

¢~ Beacons for Aviation
 Beacons for Land
¢ Situational awareness supporting search and rescue

¢ Others

* |f Others, write which one :
g) Infrastructure Planning

¢ Permitting
 Vulnerability Analysis

¢ Others

* |f Others, write which one :

h) Insurance for natural disasters

 Risk modelling

¢ Others

*|f Others, write which one :
i) Critical infrastructure

@ Construction Operations
¢ Monitoring of impact of human activities on infrastructure

¢ Infrastructure monitoring

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




D3.3. Report on the SOTA analysis

¢ Predictive maintenance
i~ Emergency assistance
 Design of infrastructure

¢ Others

* |f Others, write which one :

~ Sustainable urban communities
Ex : Green and sustainable urban communities harness their human, natural and financial
capital to meet current and future needs in a sustainable manner, with a long-term
perspective (ex: heatislands, effects of climate change on the (vulnerable) urban population
etc.).

a) Environmental monitoring

[~ Air quality monitoring in urban environments
Thermal auditing
Urban greening

Urban heat islands

[ R I B

Others

* If Others, write which one :
b) Smart cities operations

[T Smart waste management

[~ Others

*If Others, write which one :
¢) Urban planning and monitoring

[~ Cultural heritage monitoring

[ Surveying and mapping of urban areas

[~ Urban modelling, 3D modelling, Digital Twins
-

Urban planning
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[~ Others

* |f Others, write which one :
d) Urban mobility

i~ Climate data and modelling for urban mobility monitoring and forecasting

¢ Others

* |f Others, write which one :

*S2.2. Service acronym or project name
(Horizon 2020 projects and similar are being taken into consideration as well) :

* S2.3. Which technologies are used for the service? (multiple choices)

[ Satellites

* S2.3.1. Describe the typology of EO data you use (Ex: Sentinel 5P, Pléiades,
Copernicus atmosphere services etc.) :

Drones

[~ Aircrafts

[~ Ground sensors

loT
[~ Artificial Intelligence/Machine Learning

[~ Others

*|f Others, write which one :

Download

ECSS-E-HB-11A 1March2017 .pdf

*S2.4. Which is the Technological Readiness Level of the solution? The TRL levels for
software are described according to the Annex A from ECSS-E-HB-11A which can be find
above.

c TRL 1
Ex : Preliminary algorithmic stage. Publication of research results.
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*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 2
Ex : Individual algorithms or functions are prototyped.

*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 3
Ex : Prototype of the main functionalities of the integrated system.

*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

c TRL 4
Ex : Alpha version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software development life-cycle; that implements the
main functionality of the software and by which preliminary verification and validation
activities are archieved.

*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 5
Ex : Beta version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software life-cycle, that implements the complete
functionality of the software and by which preliminary verification and validation activities
are archived.

*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 6
Ex : Ready for use in an operational or production context, including user support, as a
building block or a tool.

*S2.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 7
Ex : Demonstrator. Building block and tailored generic software product qualified for a
particular purpose.

*S2.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S2.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :

i~ TRL 8
Ex : System qualified and ready to be applied in an operational environment.

*S2.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :
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S2.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :

¢ TRL 9
Ex : Has been applied in the execution of an operational environment.

*S2.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S2.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :

*S2.5. Explain how your service assists public authorities in climate adaptation or
mitigation actions :

* S2.6. What kind of data do you lack of to improve your service?

* S2.7. What future missions or emerging technologies would help improve your service
and make it fit better with market needs?

* S2.8. Do you have or do you plan to implement partnerships with other climate services
providers to complement you service offer?

S2.9. Comments

[~ Add another service - see below

Service 3

* C. If Add another service selected, please select option:

[~ Service 3 (S3)

* S3.1. In which of the following five applications domains is the service delivered?

¢ Agriculture, forestry and other land uses (including the bioeconomy)
Ex : Agriculture, forestry and other land uses cover a wide range of environments and have
great potential for climate services. Unsustainable agricultural and forestry practices (e.g.
overexploitation of soils, conversion of forests to agricultural land) generate large amounts
of greenhouse gases and disturb the already fragile balance of local ecosystems.
a) Environmental monitoring

¢~ Carbon capture & content assessment
¢ Environmental impact monitoring
¢ Biomass monitoring

~ Deforestation/degradation monitoring
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¢ Others

* |f Others, write which one :

b) Natural resources monitoring

¢ Biomass monitoring

¢ Crop yield forecasting

¢ Soil condition monitoring
 Vegetation monitoring

¢ Forest Inventory monitoring

¢~ Forest vegetation health monitoring

¢ Others

*|f Others, write which one :

c) Operations management

¢ Asset monitoring

¢ CAP monitoring

¢ Farm management systems
¢ Pastureland management

¢ Precision irrigation

¢ Variable rate application

i~ Forest asset management

¢~ Forest exploitation certification

¢ Others

*|f Others, write which one :
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d) Weather services for agriculture

¢ Snow and ice
¢ Climate services for agriculture
¢ Weather forecasting for agriculture

¢ Others

* |f Others, write which one :

¢ Energy and utilities
Ex : Utilities include all activities related to water supply, sewage services, electricity, dams
and natural gas.

a) Renewable energy:

¢ Site selection, planning and monitoring for renewable energy
¢~ Renewable energy assessment potential and forecast

¢ Others

* |f Others, write which one :

b) Other

¢~ Energy network conditions monitoring
¢ Power plant design optimisation
¢ Environmental impact assessment of energy and mineral resources plants
¢ Pipeline monitoring
 Others
* If Others, write which one :

c) Waste

¢ Climate data and modelling for waste monitoring and management

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the SOTA analysis

¢ Others

* If Others, write which one :

 Marine and coastal environment
Ex : Marine environments are aquatic environments with high levels of dissolved salt. They
include the open ocean, the deep ocean and coastal marine ecosystems, each with different
physical and biological characteristics and therefore representing different ecosystems.

a) Environmental monitoring

¢ Marine pollution monitoring

¢ Others

* |f Others, write which one :

b) Maritime engineering

¢ Marine surveying and mapping
 Dredging

¢ Others

* |f Others, write which one :
c) Navigation

¢ Climate data and modelling for navigation

¢ Others

* If Others, write which one :
d) Ocean services

¢ Metocean

¢ Others

*|f Others, write which one :

e) Ports

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the SOTA analysis

¢ Climate data and modelling for ports

¢ Others

* |If Others, write which one :
f) Vessel tracking

¢ Dark vessel monitoring

¢ Others

* If Others, write which one :
g) Aquaculture

¢ Climate data and modelling for aquaculture

¢ Others

* If Others, write which one :
h) Fisheries

¢ lllegal, unreported and unregulated fishing (IUU) control
¢~ Catch optimisation
~ Fish stock detection

¢ Others

* |f Others, write which one :

 Security and civil protection
x : Civil security and protection includes the policies, bodies and mechanisms that a
country or region has in place to protect itself against new and urgent threats to the safety

of people and/or the functioning of critical infrastructure.

a) Early warning

 Forecast
¢ Monitoring and warning services

¢ Others

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the SOTA analysis

* If Others, write which one :
b) Migration and settlement

¢ Monitoring and forecasting the climate impact of migration
¢ Forecasting of climate drivers for migration

¢ Others

* If Others, write which one :
c) Post-event analysis

¢ Post-event analysis

¢ Others

* If Others, write which one :
d) Preparedness

¢~ Preparedness

¢ Others

* If Others, write which one :
e) Rapid mapping

¢ Rapid mapping

¢ Others

* If Others, write which one :
f) Search and Rescue

¢~ Beacons for Aviation
~ Beacons for Land
¢ Situational awareness supporting search and rescue

¢ Others

*|f Others, write which one :

g) Infrastructure Planning

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the SOTA analysis

¢ Permitting
¢ Vulnerability Analysis

¢ Others

* |f Others, write which one :

h) Insurance for natural disasters

¢ Risk modelling

¢ Others

* If Others, write which one :
i) Critical infrastructure

¢~ Construction Operations

¢ Monitoring of impact of human activities on infrastructure
¢ Infrastructure monitoring

 Predictive maintenance

~ Emergency assistance

¢~ Design of infrastructure

¢ Others

* |f Others, write which one :

 Sustainable urban communities
Ex : Green and sustainable urban communities harness their human, natural and financial
capital to meet current and future needs in a sustainable manner, with a long-term
perspective (ex: heatislands, effects of climate change on the (vulnerable) urban population
etc.).
a) Environmental monitoring

[~ Air quality monitoring in urban environments
[T Thermal auditing

[~ Urban greening
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D3.3. Report on the SOTA analysis

[ Urban heat islands

[~ Others

* |f Others, write which one :
b) Smart cities operations

[T Smart waste management

[~ Others

* If Others, write which one :
¢) Urban planning and monitoring

[~ Cultural heritage monitoring
Surveying and mapping of urban areas
Urban modelling, 3D modelling, Digital Twins

Urban planning

[ R I B

Others

* |f Others, write which one :
d) Urban mobility

¢~ Climate data and modelling for urban mobility monitoring and forecasting

¢ Others

* |f Others, write which one :

* S3.2. Service acronym or project name
(Horizon 2020 projects and similar are being taken into consideration as well) :
* S3.3. Which technologies are used for the service? (multiple choices)

[ Satellites

* S3.3.1. Describe the typology of EO data you use (Ex: Sentinel 5P, Pléiades,
Copernicus atmosphere services etc.) :

r Drones
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D3.3. Report on the SOTA analysis

[~ Aircrafts

[T Ground sensors

loT
Artificial Intelligence/Machine Learning

[T Others

* If Others, write which one :

Download

ECSS-E-HB-11A 1March2017 .pdf

* S3.4. Which is the Technological Readiness Level of the solution? The TRL levels for
software are described according to the Annex A from ECSS-E-HB-11A which can be find
above.

~ TRL 1
Ex : Preliminary algorithmic stage. Publication of research results.

* S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

~ TRL 2
X : Individual algorithms or functions are prototyped.

* S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

¢ TRL 3
Ex : Prototype of the main functionalities of the integrated system.

* S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

i~ TRL 4
Ex : Alpha version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software development life-cycle; that implements the
main functionality of the software and by which preliminary verification and validation
activities are archieved.

*S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

i~ TRL 5
Ex : Beta version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software life-cycle, that implements the complete

PR

s
‘- "

Eq n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
under grant agreement No 101060592



https://ec.europa.eu/eusurvey/files/807ec3bb-3e79-41b2-8eab-1bbd76e92d1e/5dba2b72-79e6-4368-b45d-d6296298ce1d

D3.3. Report on the SOTA analysis

functionality of the software and by which preliminary verification and validation activities
are archived.

*S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

 TRL 6
Ex : Ready for use in an operational or production context, including user support, as a
building block or a tool.

* S3.4.1. Describe your project in 15 lines (Challenges addressed, Technological
barriers to raise, Innovative aspect of your project etc.) :

 TRL 7
Ex : Demonstrator. Building block and tailored generic software product qualified for a
particular purpose.

*S3.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S3.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :
~ TRL 8
Ex : System qualified and ready to be applied in an operational environment.

* S3.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S3.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :
¢ TRL 9
Ex : Has been applied in the execution of an operational environment.

* S3.4.1. Description of your service in 15 lines (Ex: Challenges addressed, value
proposition, uniqueness of the solution, collaborations with other providers if it is a
project, clients targeted etc.) :

S3.4.2. Provide an example of use case with a client or an end-user (Max. 15 lines) :

*S3.5. Explain how your service assists public authorities in climate adaptation or
mitigation actions :

* S3.6. What kind of data do you lack of to improve your service?

* S3.7. What future missions or emerging technologies would help improve your service
and make it fit better with market needs?

* S3.8. Do you have or do you plan to implement partnerships with other climate services
providers to complement you service offer?

S3.9. Comments

m“}h\'rEcr m This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the SOTA analysis

[T 1 have more than 3 services - Please fill in the questionnaire again. Thank you !

Presentation of the results of the survey

The consortium would like to display the results of the mapping on the PROTECT online platform to
provide an actionable and readable catalogue of climate services that will be consulted by our
community of public procurers.

*1. Do you authorise the PROTECT consortium to use your answers to feed into the catalogue
of climate services that will be displayed on PROTECT's online platform? (Multiple choices)

Yes, | agree for all services.
Yes, | agree for Service 1.
Yes, | agree for Service 2.

Yes, | agree for Service 3.

[ O O N

No, | disagree and | wish that PROTECT keeps the results confidential.

*2. Do you accept to be contacted by PROTECT team to have additional information after you

filled the questionnaire?

¢ Yes, | agree.

¢ No, | disagree.

m“}h\'rEcr n This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




T
@TECT
N4/
PROCURING INNOVATIVE CLIMATE CHANGE SERVICES

—

Annex 2. Open Market consultation report

Results of the

Open Market Consultation for the future Pre-Commercial
Procurement of R&D services of innovative Climate
Services based on Earth Observation in four challenges:

FLOODS, FIRE, WATER &
SUSTAINABLE INFRASTRUCTURE

November 2023

q
\‘4 under grant agreement No 101060592

0 (
()
m -f Eq - This project has received funding from the Horizon Europe Framework Programme (HORIZON) ‘ ‘ I




Table of Contents

PaN o] o (oAVAT=a (0] A TSIR= Ua o AN o )Y/ 1 1 PRSP 1
N [ 011 7o 11Tt 1o FO PO U U PP PPPRPPPP 2
[ EYod E= ] g L=T =g o A @] o)/ T | | S RSOOSR 2
2. Purpose of the Open Market CONSUILATION .........ccvuviiiree e e i e e e e e e e e e e e e e reeeees 4
2.1. Scope and MaiN ODJECTIVES .........uiiiiiiiiii it 4
2.2. Participation iN the OMUC ...ttt 5
2.3. TIMENNE AN ACHUVITIES ...eeiveieiei e 6
3. TNE OMEC FESUIES .ottt ettt et e ekt e et e e et e e e s e e e et e e e e 7
3.1 The OMC procedure and rePOITING .........ueieiiiiriee it e st e e iaeee e 7
3.2. Open Market Consultation rePOIt ..........covviiiiiiiie e 7
3.3. Summary Of the reSUILS ........ooviiii e 7
3.3.1. PCP challenge requirements and planning...........ccooiuiiioiiiiie e 8
3.3.2. State-of-the Art (SOTA) ANalySiS @nNd TRL ........uuuuuiuiuiiiiiiiiieiiieieieieieieierneer—————. 15

G TG TG TR =21 1] T ] 7= L (=0 |/ 18
.34, MISCEIIANEOUS. ...ttt e et e e e st bt e e e sttt e e e bt e e e e sbbeeeean 20
3.3.5. QUESLIONS fOF USEIS . .uitiiiiiie e e ittt et e ettt e e e e e e st e e e e e e e e snnta e e e e e e e s e s nnntaneeeeeens 23

e I oI (0] 01T o TN O 26

(OF6 o To (V1= (0] o F- 3T 29



Abbreviations and Acronyms

COTS

CS

EAFIP

EO

EU

FAIR

FRAND

GEOSS

GDPR

HE

IPRs

OoMC

PBG

PCP

PIN

R&D

SMEs

SOTA

TED

TRL

Commercial Off-The-Shelf

Climate Services

European Assistance for Innovation Procurement
Earth Observation

European Union

Findable, Accessible, Interoperable and Reusable
Fair, Reasonable and Non-Discriminatory

Global Earth Observation System of Systems
General Data Protection Regulation

Horizon Europe

Intellectual Property Rights

Open Market Consultation

Public Buyers Group

Pre-Commercial Procurement

Prior Information Notice

Research and Development

Small and Medium Enterprises

State of the Art

Tenders Electronic Daily

Technology Readiness Level

| .

GBTECT =

A\

This project has received funding from the Horizon Europe Framework
Programme (HORIZON) under grant agreement No 101060592

Page 1 of 30 ‘(‘ I



1. Introduction

Disclaimer and Copyright

All rights reserved. No part of this publication may be reproduced, stored in an automated database, or
made public, in any form or by any means, electronic, mechanical, photocopying, recording or any other
way, without prior written permission. This document is exclusively intended for the use within the
framework of and for the duration of the present market consultations to prepare public procurers/buyers
to undertake an upcoming €19 million! pre-commercial procurement call on the “Customisation/pre-
operationalisation of prototypes end-user services in the area Climate Change Adaptation and
Mitigation” that responds to commonly identified challenges in the area of climate adaptation and
mitigation. Any other use is not permitted, except with the prior written permission of the contracting
entity. Rights of third parties may be vested in this document.

It should be noted that this document is based upon the information publicly available to the PROTECT
project (including but not limited to information on the upcoming pre-commercial procurement call of the
European Commission on the “Customisation/pre-operationalisation of prototypes end-user services in
the area Climate Change Adaptation and Mitigation”) and the feedback provided during the market
consultation. As such, the PROTECT project and any of its partners cannot guarantee the accuracy
and/or completeness of this information and the actions and measures based upon this information. It
is recommended to access the relevant EU platforms to receive the actual relevant information and
updates thereof.

This document has been drafted with the utmost care, but no guarantees are given regarding its
soundness and/or completeness. Any errors or inaccuracies can be reported via email to (info-
PROTECT@group-gac.com )

The PROTECT-PCP Consortium is not responsible for the correct operation of any URL mentioned in
this document, nor for the proper functioning of any used electronic platform (for example the EU survey
system). Any problems encountered when using a URL and / or an electronic platform must be reported
to the organisation that makes the URL or the electronic platform available. Problems with downloading
and uploading (of documents) must also be reported via email to (info-PROTECT @group-gac.com )

Economic operators and other stakeholders are being informed that any information regarding the setup
and execution of both the procurement process and the execution of any contract/framework agreement
as a result of the procurement process as well as public summaries of the results of the PCP project,
including information about key R&D results attained and lessons learnt by the procurers during the
PCP, can be shared after consultation with the respective R&D provider by the PROTECT-PCP Group
with(in) the context of the contract and consequently can be analysed, (re-)used and published by the
PROTECT project. Details should not be disclosed that would hinder application of the law, would be
contrary to the public interest, would harm the legitimate business interests of the R&D providers
involved in the PCP or could distort fair competition between the participating R&D providers or others
on the market.

! The Horizon Europe PCP call HORIZON-CL6-2021-GOVERNANCE-01-15 will on 17 October 2023.
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-
natural-resources-agriculture-and-environment_horizon-2023-2024_en.pdf The implementation of the PCP depends on the
obtention of this funding by the potential public buyers. https://www.protect-pcp.eu/pcp-call/
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PROTECT project receives funding under the European Union’s Horizon Europe framework program
for research and innovation under the grant agreement grant agreement No 101060592. The EU is
however not participating as a contracting authority in the procurement.

A Prior Information Notice (PIN) has been published in Tenders Electronic Daily (TED) to announce the
Open Market Consultation on potential future procurement activity:
https://ted.europa.eu/udl?uri=TED:NOTICE:574857-2023: TEXT:EN:HTML&src=0
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2. Purpose of the Open Market
Consultation

2.1. Scope and main objectives

This document describes the results of the Open Market Consultation (OMC) of the PROTECT project
regarding 4 challenges, namely: Floods, Fire, Water resilience, and Sustainable & resilient
Infrastructure, as described in the OMC Document with Annexes.

The OMC began on the date of its publication in the Tender Electronic Daily (TED), and ends on the
date indicated as such in this document. The rules and objectives of the PROTECT OMC, as well as
the challenges, the potential public buyers and the PCP approach are described in the OMC Document
with Annexes.

Through the OMC, the Public Buyers Group (PBG) organized under the PROTECT project informed
market operators regarding the upcoming Pre-Commercial Procurement (PCP) of Research and
Development (R&D) services for the “Customisation/pre-operationalisation of prototypes end-user
services in the area Climate Change Adaptation and Mitigation”2. The PCP responds to commonly
identified challenges in the area of climate adaptation and mitigation that can be better addressed jointly
or that a single procurer could not otherwise have addressed alone.

The OMC also aimed to understand the market operators’ capabilities to satisfy the PBG’s needs and
to obtain their input on the viability of the procurement plans and conditions as described in this
document and annexes.

In sum, the objectives of this OMC were to:

1) Validate the findings of the State-Of-The-Art (SOTA) analysis and the viability of the set of
technical and financial provisions.

2) Raise awareness of the industry and relevant stakeholders (including other users) regarding
the upcoming PCP.
3) Collect insights from the industry and relevant stakeholders (including users) to finetune the

tender specifications.
This OMC was performed under the law of the lead procurer, which is Dutch law.

The Public Buyers involved in the PROTECT project are not legally bound in any way by the outcome
of the OMC.

Starting an OMC does not mean that the PBG in the PROTECT project is obliged to start a tendering or
purchasing procedure. If this OMC is followed by a tendering procedure and/or purchasing procedure,
the PBG reserves the right to adjust and/or supplement the solution described in this document on every

2 The upcoming €19 million pre-commercial procurement call is fully funded by the EU. The goal of the “Customisation/pre-
operationalisation of prototypes end-user services in the area Climate Change Adaptation and Mitigation” call is for a consortium
of public procurers (the “buyers group”) to prepare, launch and implement a pre-commercial procurement procedure that responds
to a commonly identified challenge in the area of climate adaptation and mitigation. https://ec.europa.eu/info/funding-
tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-
environment horizon-2023-2024 en.pdf#page=555
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element. No rights can be derived from statements and/or communications during this OMC in any future
tendering procedure and/or purchasing procedure.

The OMC is not part of any pre-qualification or selection process. No advantage or disadvantage will be
given to any supplier / group of suppliers to the detriment of others during the OMC and the sub-sequent
competitive procedure for the award of contracts.

All information provided during the OMC and other background information is published online in
English. Where appropriate, parts of the information received from market parties can be shared with
the European Commission.

2.2. Participation in the OMC

The target groups of this OMC were users and technology vendors. All interested parties were invited
to take part in the OMC. However, it was clarified that the participation in the PCP may be restricted to
companies from EU and Associated Countries.

Participation in the OMC was voluntary and non-binding and was at the own expense and risk of market
operators. A market operator could not charge any costs to the PBG for participation in the OMC or for
(re) use of its information in the context of a future procurement procedure.

Participation in the OMC is not a condition for submitting a tender in the subsequent procurement, does
not lead to any rights or privileges for the participants, and is not part of any pre-qualification or selection
process. The provided input in this OMC will not be used to evaluate future proposals.

Based on the feedback provided in the EU Survey questionnaire, the majority of respondents belong to
start-ups and SMEs, as indicated in the figure below.

Type of organization:

Answers = Ratio
EE Starup N SME

Startup [ 8 44.44 % B Pubiic organization

S _ . SR I Private organization NN Other:
Public organization [ | 1 556 % I\‘

Private orgamzaUOﬂ . 1 5.56 %

Other: [ | 2 1M111%

No Answer 0 0.00 %

Figure 1.- Type of organisations who replied to the Request for Information using the EU Survey tool

The participants who replied to the EU Survey questionnaire are from organisations in France, Germany,
Greece, Luxembourg, Italy, Spain, the Netherlands and United Kingdom.

Participation during the OMC webinars was larger. In each of the four OMC webinars, the number of
participants ranged from 25 to 35 persons who followed each of the four complete 90 minutes session.
The webinars celebrated within the framework of the OMC were recorded. The video recordings are
available on the website of PROTECT.

The data collected, processed, stored and used by the PROTECT Consortium has the only purpose of
implementing the PROTECT project and is handled according to the General Data Protection Regulation
(Regulation 2016/679 of the European Parliament and of the Council - GDPR). Participants may

PR
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exercise your right to access your personal data and the right to rectify such data by contacting: (info-
PROTECT@group-gac.com )

2.3. Timeline and activities

The timetable of activities and required actions of the OMC is indicated below:

Date Event

ZA0FSicaiepnioiel 4022l Publication of the Prior Information Notice (PIN) on TED

Publication of the OMC documents in the project’s website and EU

ATl sl adepicl| Survey: https://ec.europa.eu/eusurvey/runner/PROTECT-PCP-2023

Open registration for the events and submission of questions

Deadline to submit questions (17:00h CET)

Deadline to register for the webinars (17:00h CET)
Celebration of the 4 OMC webinars

Publication of the Q&A document in the project’s website
Deadline to fill in the EU Survey (17:00h CET)
Publication of the OMC report

Closure of the OMC

The PROTECT Consortium was entitled to adjust the timetable above and to terminate the OMC for its
own reasons at any time, and to publish such modifications or termination on TED and the project’s
website (https://www.protect-pcp.eu/).

The OMC activities consisted of:

- Four webinars that took place on 15" and 16th November 2023. The webinars were carried
out in English and broadcasted online.

- A request for information in the form of an EU Survey questionnaire which was filled out
by 18 respondents.

- Other activities and questionnaires as deemed necessary within the scope of the project,
including a publication of a Q&A document.

The PROTECT Consortium was entitled to adjust the planned activities or to include new activities at
any time according to the needs and responses of the market.
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3. The OMC results

3.1. The OMC procedure and reporting

The OMC started on the date of its publication in the EU’s Supplement to the Official Journal (TED) and
ended on the date set in the timetable above.

Interested parties were requested to register in order to participate in the events and receive additional
information of the project. Additional written contribution in the form of a Request For Information (RFI)
guestionnaire was requested through the EU Survey questionnaire. The responses to the questionnaire
could not contain any confidential information. The questionnaire was intended to explore the market
‘as is’, there are no wrong or right answers. The answers provided will be used as input for the
procurement strategy and contract conditions.

The PROTECT Consortium supported interested parties throughout the whole OMC during the
webinars, and by answering questions through a Q&A document which was published in the project’s
website.

Market operators who wished to provide additional confidential information during the OMC could send
this to the email: info-PROTECT@group-gac.com. The information had to be clearly marked as
confidential. Confidential information is not included in the OMC report.

The language of this market consultation is English.

3.2. Open Market Consultation report

After processing and analysing the answers, the PROTECT Consortium aims to disseminate the results
to the widest possible audience through this OMC Report. Nevertheless, all answers provided by market
parties are anonymized. The PROTECT Consortium will therefore provide only the general findings and
a summary of the answers obtained in the EU Survey questionnaire. The OMC Report is published on
the website of PROTECT.

3.3.  Summary of the results

This section summarises the feedback provided to each of the 24 questions of the EU Survey under 5
topics: (1) The PCP challenge requirements and planning; (2) The State-Of-The-Art analysis and TRL;
(3) The testing strategy; (4) Miscellaneous; and (5) Questions for users.

m ‘EE‘EG n This project has received funding from the Horizon Europe Framework
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3.3.1. PCP challenge requirements and planning

1. Do you have questions about the PCP requirements? If yes, please explain.

N Yo NN No

Answers  Ratio

Yes [ ] 4 2222 %
No Answer 0 0.00 %

Figure 2.- Questions about the PCP requirements

Respondents wanted to know how they can be a part of the PCP and what the criteria will be. They
would like to know if the requirements of economic standing would allow a start-up to participate. They
asked which associated countries are able to participate in the PCP. If, for example, UK is included in
the HE associated countries.

Finally, respondents asked if there will be a list of the PCP requirements to make it easier to recognize
them and address them.

The PCP tender documents will clarify the criteria, requirements and specifications. In principle, PCP
will foster the participation of start-ups and SMEs; therefore, the requirements will allow their
participation encouraging synergies.

The HE Programme indicates the list of associated countries, where UK is included.

2. Which challenges can you tackle? Please explain.

Answers | Ratio BN Floods NN Fire
B VVater resilience
Floods _ 7 38.89 % I Sustainable infrastructure
Fire [ ] 6 33.33%
Water resilience s 10 55.56 %
Sustainable infrastruciure s 10 55.56 %
No Answer 0 0.00 %

Figure 3.- Challenges that can be tackled

According to the respondents, some challenges can be tackled as follows:
e Irrigation control and weather forecast services.

e A methodology to assess flood risk based on past events, satellite radar data and digital
elevation models (DEMS).
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A range of services for water management in a platform combining 3 services: (1) monitoring
irrigated and non-irrigated plots and characterizing irrigation practices; (2) mapping water
bodies and monitoring water availability, and (3) monitoring water quality (turbidity, chlorophyll-
a concentration, etc.).

Measuring atmosphere gases (GHG), both measure the carbon release in case of fire, and
provide inputs during the fire about the atmosphere and thus evolution of the fire (providing data
and analysis about atmosphere gases during and after the fire).

Cybernetic data collecting devices that are for hours in the state of levitation.

Measures to fight against environmental and public health damages and climate change using
remote sensing spans from visible to microwave electromagnetic spectrum.

For the FIRE challenge specific expertise can be useful to detect littering and illegal dumping
and to assess the environmental risk and the climatic conditions that increase the likelihood of
fire outbreaks.

For the Water resilience challenge the combination of different observations will be key to
developing advanced KPIs that attempt to correlate information on drought, weather, water
consumption, water pollution, crop type and cycles etc.

Services for resilient cities (wildfire, extreme heat, flooding, droughts) and Blue-Green
Infrastructure (location, health, risk) and overlay these to help mitigate risks (especially related
to climate risks).

Use of hyperspectral data with high spectral resolution allowing to locate water sources
(classification) and study the water composition. This type of data are openly or privately
accessible via several providers.

Because climate change will pose a challenge for the water supply and management, there are
currently different initiatives, methods and approaches used to plan and manage the activities
in this area, but there is a lack of connection between them. The tools, methods, norms, etc. of
application in areas such as basin management, distribution networks, water infrastructure
(dams, reservoirs, etc.), agriculture, etc. are completely different and it is not possible to
implement an overarching management system. Despite the fact that nexus between water,
agriculture and other sectors are of high relevance in the scientific literature, it is proposed to
develop: (1) Methods for identifying the probability of occurrence (both in the current and future
climate) of drought, episodes of high water flow and other situations that may pose a risk for
water management; (2) Systems and methods for processing observation data from local
stations, gauges, earth observation, etc.; (3) Methods for identifying risk level considering
climate trends and projections in conjunction with socioeconomic trends (land use changes,
demands, etc.); (4) Early warning- detection and prediction systems; (5) Basin and water
management systems (considering status, monitoring & forecast —estimated progression)
allowing to manage water resources in the face of droughts, high river flow events, scarcity,
etc.; (6) Maps & graphical representation of water information derived from observational data
and integrated digital twins (simulating hydro-climatology, basin, network, infrastructure and all
components of the water cycle).
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e Meso modelling of Urban Heat Island and Micro Modelling of Thermal Comfort. For policy
makers and urban designer to make decision for more adapted cities and public places and to
assess the effectiveness of climate adaptation measures and applied adaptations.

e Micro modelling of flooding to assess effectiveness of climate adaptation measures and applied
adaptations. Combination of both variables to facilitate decision making process mainstreaming.

e There are solutions developed to track coastline resilience, and other blue-economy related
challenges.

e Use of satellite imagery, raster maps, and servers to facilitate structured management and
analysis of Big Geo Data. Tapping into existing data services on public data, without
compromising data.

e Monitoring GHG emissions from energy infrastructure (power plants, gas pipelines).,

e Customization/development of existing platforms for Flood Mapping at high resolution and
mitigation measures assessment.

3. Can you contribute on the outcomes related to EO? Yes/no. Please explain.

. Yes I Mo

Answers Ratio

ves G 94.44 %
No [ | 1 5.56 %
No Answer 0 0.00 %

Figure 4.- Can you contribute to EO related outcomes

The contribution to EO outcomes can include:
e Irrigation control and weather forecast.
e Services based on satellite imagery and Earth observation technologies.

e Earth observation capabilities and Al to solve environmental problems. Earth Observation, and
in particular satellite imagery, is the only means to regularly classify events of interest at scale,
with high accuracy and cost-effectively. Al is key to automating classification at scale in very
large volumes of data acquired during observation. Over the past decade, both fields have
benefited from synergetic effects and their combined use is triggering the environment moment,
a moment when we have the necessary tools to measure anthropogenic environmental impacts
and inform decision making and policy. Our expertise is threefold: Remote sensing processing,
advanced Al technologies and environment.
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Deploying a solution for water resilience (water pollution and water management) which are
applications related to EO.

A predictable demand for fresh water. This will be allowed through tools and systems that will
take in consideration the regulatory landscape and policies (flood, biodiversity, water quality,
etc.) providing a cohesive framework for water management. The system will be capable of
effectively handling stress situations (both in the long-term/planning and in the short
term/operational timescales) through data-driven decision making and interventions, allowing
to simulate activities such as changes in the reservoir management policies, new infrastructure
for water storage, supply and consumption, water saving measures, etc. connecting the supply
and demand sides for sweet water.

Water quality requirements for different purposes (industrial, biodiversity, bath, etc.). A
comprehensive understanding of the consequences and a combined approach to relevant data
within the entire water cycle chain will be achieved and facilitated by policy guidance, user
engagement, surveys, etc.

Assessment of the evolution of the LST (in cities) using images to evaluate the effectiveness of
climate adaptation measures.

Access and analytics in space and time, through a huge spectrum of 3rd party clients, without
programming.

Focus on mitigation of GHG emissions using EO data.

A platform aligned with the expected outcomes of the call by leveraging Earth Observation data
(including Copernicus program), to enhance flood preparedness and response. With a
worldwide the service, at high-resolution, exploiting satellite and geospatial data with Al, to
provide accurate flood risk intelligence and scenario analysis, fostering mitigation and climate
adaptation strategies adoption. This can contribute to reducing demand fragmentation as it
addresses common needs across regions. Furthermore, the platform has scalability, capability
to ingest local user data when available, and flexible business model (Software As a Service or
Data As a Service) to foster market uptake of climate solutions, encouraging investments in
mitigation/adaptation measures, economic growth and climate resilience.

4. Are you able to enhance the development of new environmental information? Yes/no.
Please explain.
BN Yes I No
Answers = Ratio
Yes ] 16 58.89 %
No [ | 2 1111 %
No Answer v 0.00 %

Figure 5.- Are you able to enhance the development of new environmental information

Respondents provided the following feedback regarding the development of environmental information:
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Some have at the core business Earth Observation working with ESA.
Some are developing an own constellation, and are able to work with other data (Sentinel 5P)
Some have new patented technology dedicated to circular economy.

For the FIRE challenge, some can come up with new type of classification leveraging different
observations combining optical, swir & radar (for instance to discriminate between the type of
waste).

Some can enhance the resolution of satellite imagery and therefore get detailed insights that
were not previously available in its raw form. Meaning they can apply technology on open
satellite imagery and thus drastically reduce the costs without compromising on detail and
providing regular and consistent information.

Other have an R&D team, specialized in data and image processing (all bands) with expertise
in Al, computer vision with a thorough history in developing new solution based on satellite
images for earth observation, especially for urban planning (demography and population density
history and prediction) such as land classification, urban vs. natural zones evolution forecast,
climate change impacts and inundation. The expertise could be applied to developing models
for new environmental information and further selling operational SaaS services to public &
private clients and end-users.

Some proposed systems and tools can deliver measures, forecasts, and projections of river
flow, water availability, demand, etc allowing to optimize the water cycle management and
planning.

Some would like to explore developing adaptation indexes (Thermal and Flood) through the
combination of surface information and thermal and climate indicators for spatial explicit data at
micro and meso to assess the combined effectiveness of solutions or NbS.

Other focus on developing tools and products for private and public stakeholders using space-
based technologies, mainly Earth Observation ones (Copernicus) ad-hoc real time derivation of
new visualizations and insights.

Some indicate a platform which enhances environmental information development through
Earth Observation by integrating satellite data with Al algorithms to create actionable flood risk
intelligence. Its capacity to process extensive EO datasets (and integrate them with local
knowledge and data when available) facilitates the creation of detailed digital twins for urban
areas, improving predictive environmental modelling and supporting the implementation of
effective, data-driven, climate resilience strategies.

One demonstration video was provided.3

3

https://youtu.be/ZBoVVvX1XTik
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5. Areyou ready to explore pre-operational European services through the exploitation of
new Earth Observation (EO), digital infrastructures and modelling capabilities? Yes/no.
Please explain.

B Yes EEEEE No

Answers = Ratio

No [ | 2 111 %
No Answer 0 0.00 %

Figure 6.- Are you ready to explore EU services through the exploitation of EO

Respondents indicate that they are ready to explore EU services through the exploitation of new EO,
digital infrastructures and modelling capabilities:

e Some could integrate already the data they collect into the ESA Copernicus Open Hub to allow
users 1cm resolution instead of 10m resolution.

e Some teams have a strong background in leveraging advanced EO technologies and data. They
have invested in developing and maintaining state-of-the-art digital infrastructure that enables
the processing and analysing of large datasets efficiently. This is crucial for handling the
complex and voluminous data in EO projects.

e The core business of some is modelling. Including measuring methane emissions from Earth
observation, calculating biomass in agroforestry projects and assessing the environmental risks
of illegal landfills.

e Some emphasised to be committed to working collaboratively and believe in the power of shared
knowledge and resources. They believe a PCP project is an excellent opportunity to engage
with other European institutions, share expertise, and learn from others.

e Other emphasised on the readiness to explore pre-operational EU services through the
exploitation of new EO data, infrastructures and modelling capabilities such as ESA Hub, new
Copernicus Digital Access Service - DAS, Copernicus Contributing Missions - CCM,
DestinationEarth - DESP (incl. digital twin Hydrology and computing), Copernicus CAMS.

e Several respondents indicated having extensive expertise and a solid track record in exploring
pre-operational European services, and can transform climate and earth observation data into
products and applications.

e Otherindicated having a solution to explore pre-operational European services by utilizing new
Earth Observation (EO) data as it natively combines digital infrastructure to deploy the service
to final user, and advanced modelling capabilities to provide n flood risk assessments and
predictions. Its integration of EO datasets with innovative Al-driven models adds value to EO
data translating them into actionable intelligence.
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6. Do you see problems or contradictions between the PCP requirements and planning?
Yes/no. Please explain.

Answers ~ Ratio BN Yes NN No
Yes [ | 1 5.56 %
No G 94.44%
No Answer 0 0.00 %

Figure 7.- Do you see problems or contradictions

Most participants indicate that they find no problems at this stage. One respondent mentions possible
restriction to work with ESA.

7. Do you have questions/suggestions about the use cases? Yes/no. Please explain.

I Yes N Mo

Answers = Ratio

Yes [ 4 2222%
No Answer 0 0.00 %

Figure 8.- Do you have suggestions about use cases

The suggestions mainly relate to the FIRE challenge pointing out the possibility that the use cases
benefit from leveraging the data that are supposed to be filled and obtained before any entry of waste
in a waste facility. The combination of earth observation data and in-situ data could help to develop
anomaly detection models. Most of the time the “official” data should fit to observed data, and it could
be possible to develop a stronger model to correlate observation with Al predictions, and raise alarm on
anomaly.

For the Sustainable and Resilient Infrastructure challenge, the suggestion is measuring the
effectiveness of climate adaptation measures and applied adaptations.
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3.3.2. State-of-the Art (SOTA) Analysis and TRL

8. Do you think there is room for development beyond the state of the art? Yes/no. In which
specific area?

M Yes NN No

Answers = Ratio

No [ | 2 1.11%
No Answer 0 0.00 %

Figure 9.- Is there room for development beyond the state of the art

The room for innovation has been pointed out in the following specific areas:

e Exploring the relationship between floods and ecosystems.

e The state of the art algorithms. Earth observation algorithms are not yet able to distinguish
between different types of waste. And to the best of our knowledge there is no model that
combines external data and satellite imagery to detect anomalies in waste facilities that could
trigger fire.

e The combination of all the data that is currently available and developing solutions in this way
so that the information is made accessible.

o Despite the availability of various software and infrastructure tools to study drought probability,
risk level, water management, etc., no application is proposed to study the level of water
pollution and the impact of human activities (industry, agriculture, etc.) near water sources.

e Some topics for development beyond the state of the art are: (1) Common methodologies,
terminologies, metadata, etc. for all the agents and activities involved in water cycle; (2)
Overarching systems that integrate the monitoring and modelling of all the subsystems of the
water cycle (climatology, hydrology, water storage and distribution, water consumption,
sanitation, etc.); (3) Inclusion of different timescales: most of the tools already existing operate
in the short-term scale, but the inclusion of forecast and projections in the seasonal, annual,
decadal and multidecadal scales can bring benefits for planning and managing; and (4)
Consideration of the water-soil-other activities nexus.

e The potential inferences of LST to Air Temperature. Developing monitoring and effectiveness
assessment model though the analysis of evolution of the LST (in cities) using the Landsat 8
and 9 images.

e Safe Al integration, location-transparent federation, automatic data fusion across data archives,
and more are needed to maximize EO exploitation.

e |t was emphasised that while the current market offers a mix of commercial and free solutions
for medium-resolution flood mapping and weather forecasting, a specific solution sets itself
apart by delivering a unified global coverage and cloud-based platform that not only meets
already part of the FLOODS CHALLENGE needs but goes above and beyond. It provides high-
detail flood maps, interoperable with every GIS software, leverages on fast flood algorithms,

enable interaction for mitigation measures effects testing (""what if"") and does not require highly
| -
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9.

skilled professionals to be run. Acknowledging the gaps the solution can undergo further
development to fulfil all the requested innovation needs.

What developments would you propose?

Among the developments proposed are:

Prescription maps.

Merging flood analysis with agricultural and forestry monitoring applications.

Other tools to complete a range of long-term water management solutions.

Models of gas dispersion, inverse modelling to define the original source LTA UAVS.

A model that integrates multiple observations from multiple instruments. One of the difficulties
is the spatial and temporal registration. The others concern the constitution of dataset sufficient
to make the model learn. Self-supervised learning and semi supervised learning methods will
be leveraged to reduce the need of label.

Combining different data sources together, looking further into the use of Al.

Tools for analysing the composition of water sources & rivers and studying areas of activity near
water sources (agricultural zones using chemicals (pesticides, herbicides, etc.); industries, air
pollution (impacting rainfall) will add value for the water resilience plan.

Some actions including: (1) The analysis of the legal framework, responsible public authorities
and other relevant agents, tools, methodologies, etc. in each of the subcomponents of the water
cycle; (2) The development of new observational methods for water cycle management; (3) The
generation of overarching digital twins, simulating weather/climate, hydrology, water
infrastructure, distribution and sanitation networks, demand (e.g. agriculture, tourism, etc.); (4)
The development of simulation framework (including both physical and data-driven
methodologies such as atrtificial intelligence) for evaluating the effectiveness of actions and
measures to optimize the water cycle components, allowing to make actionable decisions in the
short, medium and long term; (5) Guidance, training and visualization tools, including tailored
dashboards for different decision-makers.

Potential inferences of LST to Air Temperature. Developing monitoring and effectiveness
assessment model though the analysis of evolution of the LST (in cities) using the Landsat 8
and 9 images.

Meso modelling of Urban Heat Island and Micro Modelling of Thermal Comfort. For policy
makers and urban designer to make decision for more adapted cities and public places and to
assess the effectiveness of climate adaptation measures and applied adaptations.

Micro modelling of flooding to assess effectiveness of climate adaptation measures and applied
adaptations.

Combination of both variables to facilitate decision making process mainstreaming NBS.

The modelling of thermal comfort and the impact of the climate change on it, and the modelling
of the impact of the new urban planning project on the thermal comfort.

Multi-stakeholder participations to benefit from mutual collaboration for win-wins.

Focus on the creation of scalable products that can be quickly accessed and used by any
organization, not creating boundaries.
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e Allow anybody to have access to information, so anybody (not just specialized technical
departments) can benefit from it, accessing the webpages/information at will.

¢ Enhance datacubes, European-based rasdaman, enhance and integrate further sources and
developments.

e Operational and daily monitoring of GHG emissions from infrastructure and facilities worldwide.

e API for access to flood risk intelligence, Climate scenarios for all types of FLOODS, 3D Digital
Twin , link to ground stations for Al -based flood river stage forecasting

10. Do you know the TRL of those solutions/developments?

I Yes B No

Answers = Ratio

Yes L no e
No Answer 0 0.00 %

Figure 10.- Do you know the TRL

The feedback from participants pointed out solutions at different TRL. Several respondents indicated
lower TRL 2, 3, 4, while others indicated to have solutions at TRL 5-6. Other solutions are moving up
from TRL 6 to 7 and 8. Some indicated to be aligned with the PCP expectations between TRL 3-8.

It is emphasised that developments could be achieved by bringing together advances in imaging
systems such as hyperspectral imaging, which provides information on water and soil composition
based on spectral reflectance at several wavelengths, and the Copernicus Sentinel-5P to study air
quality and pollution in regions where water sources & rivers are located, as well as advances in Al and
computer vision methods, and big data analysis.

In some cases, it was mentioned that the overarching system is in a conceptual state. Prototypes have
been developed internally with TRL 4 — 5. However, very mature technologies are implemented in
different sectors of the water cycle. They see as the goal of a proposal to connect all of them to maximize
their benefits.

Finally, some pointed out data solutions already at TRL 9.
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11. Do you know any certifications and/or standards that are relevant to the PCP project? If
yes, please explain.

I Yos NN No

Answers Ratio

Yes [ ] 6 33.33%
No Answer 0 0.00 %

Figure 11.- Do you know relevant certifications and standards

Among the certifications and standards indicated as relevant to the PCP project are:

e EASA Rules

e |S014064 related to GHG procedures, quantification, measurement etc.

e Avery diverse set of certifications applicable to the different components of the water cycle. The
harmonization of data for the whole water cycle is planned to be done under the STAC
Specification.

e ESA BIC incubation, FrenchTech labelling.

e INSPIRE, ISO, OGC coverage standards for spatio-temporal data & services: Coverage
Implementation Schema, WCS, WCPS.

Some participants pointed out that there are a lot of certifications and standards. However, certification
and standard procedures are intensive processes. This should be investigated during the solution
design phase.

3.3.3. Testing strategy

12. In your opinion, are the timelines and testing for phases 2 and 3 feasible? Yes/no. Please

explain.
Answers  Ratio NN Yes MMM Mo
Yes [ 15 83.33 %
No [ | 3 16.67 %
No Answer 0 0.00 %

Figure 12.- Are timelines and testing for the PCP phases feasible

In general, participants indicated that the 18 months planning for the PCP phases is acceptable and
feasible considering the provided budgets.
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It was indicated that if a new iterative development process is set in place, the timing provided could be
enough (although it is still optimistic that in 6 months a European-wide solution can be tested, and
consequently corrected).

A smaller number of the respondents considered that the PCP phases might require more time.

13. Do you have any comments on the budget assigned per supplier and per phase? Do you
prefer option 1, 2, 3 or 4? Yes/no. Please explain.

Figure 13.- Do you have any comments on the budget

Answers = Ratio

Yes [ | 1 5.56 %
No O 7 s
No Answer 0 0.00 %

I Cudget option 1 M Budget option 2
I Eudgetoption 3 | Budget option 4

Answers = Ratio

Budget option 1 [ ] 7 38.89 %
Budget option 2 [ | 1 5.56 %

Budget option 3 [ ] 3 16.67 %
Budget option 4 [ | 2 1111 %
No Answer ] 5 27.78 %

Figure 14.- Which budget option is preferred (see OMC document)

Most respondents had no comments about the budget. Other stressed that the four challenges are key
to meeting Europe’s future needs in terms of climate change resilience and public health security, thus
funding at least two challenges could be a good option.

Other indicated that the successive reduction of the budget available for the suppliers should be limited,
especially for the Phase 3, therefore option 2 is a good compromise.

It should be noted that small companies can be sensible to payment plans based on milestones
Therefore, a payment scheme should consider enabling small companies to participate.

The budget details will be further defined in the tender documents, however, it should be noted that
more than 50% of the budget should be allocated to R&D activities as defined in the Frascati manual.
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3.3.4. Miscellaneous

14. What information do you still need in order to make a good plan of action?

Some respondents indicated that the information is clear for now. Other needed more precise
information on the project’s deadlines and objectives, which will be clarified when the PCP tender is
launched.

Some asked about the possibility to make consortia. This is indeed possible when presenting a bid to
the PCP tender.

Other participants referred to the need of more information on available historical data. More data on
the economic, public health and environmental impacts, specifically regarding fires. More details on
preferred data sources, target users (non-expert, casual, expert), etc. are also welcome.

More details of the end-user detailed requirements, decision-making context and timeline were also
required. This includes the exact needs of future customers and their needs over time. It was suggested
to have a clear calendar with deliverables expected in order to join the PROTECT PCP. The description
of technical requirements for the challenges, validation and testing are requested. Other suggested the
possibility to provide a step by step guide.

These aspects will be clarified when the PCP tender is launched.

Finally, some highlighted that they would like to have interviews with the buyers to identify specific
customer problems.

15. Do you have any suggestions on the open-source data/information requirement of open

access?
B Yes EEEEE No
Answers = Ratio
Yes [ ] 6 33.33 %
No [ ] 12 66.67 %
No Answer 0 0.00 %

Figure 15.- Do you have any suggestions of open-source and open access

Regarding the suggestions on the open-source data/information and open access requirement, some
comments are:

e That what is done in Europe a dozen times only needs to be done for IT solutions just once.
Sometimes the same solution is funded several times, while missing systems do not get funds,
as the evaluators do not understand what they decide about. Decision makers need to have the
ability to program otherwise they are simply "analphabets" in terms of digital transformation.
They simply do not speak the language (programming language) they have to decide about.

e One of the key factors to achieve the expected outcomes of the (FIRE) challenge will be the
ability to create a continuous integration of the data collected in situ.
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The developments could be integrated in already existing platforms which are evolving and a
tailored strategy should be adjusted.

The wish to learn more about open-sourcing. In previous projects open-sourcing has been a
goal, but it is not always as straightforward (e.g. usage capabilities of customers, for instance
through software packaging, which requires training and maintenance).

Open-source is a business model, not a software quality criterion, and no guarantee for vendor

independence (despite this is often said). Actually, some open-source tools enforce a lock-in.
Hence, a criterion should be to select the best of breed, with a best-fit.

OGC standard compliancy

What are the risks associated to the proposed cooperation between stakeholders and
EU programmes?

Regarding the risks identified, respondents indicated the following:

Political and Economic Instability

Property rights management

Lack of data protection, especially when sharing skills

Delay in the planning linked to public agenda

The protectionism of Airbus, OBS, Thales, the Helmholtz Society, ESA and many others who
are afraid to lose their relevance as there are by far better performing groups outside of these
organisations.

Long sales cycles

The proposed activities can be partially funded by programmes such as DestinE, Copernicus,
Horizon Europe, but they are competitive and funds cannot be assured. Stakeholders can
contribute providing a basal funding and demonstrating the value of the solutions, so the lack
of end-user involvement, low absorption capacity, etc. is the main risk.

Misalignment of objectives

Bureaucratic complexity

Financial risks

Regulatory compliance

Cultural and communication barriers

Data security and privacy concerns

Dependency risks

Project management and coordination challenges

Impact assessment and evaluation difficulties

Timings: the European public sector is known of their slowness in response and analysis of any
kind of feedback/documentation/deliverable shared from private companies to them. With the
tight schedule, it would be wise to set up methods of communication that could enable the agile
development from us, the private companies.

Lack of outreach of SMEs, they might be too invisible

Some respondents did not identify any risk. They suggested a cooperation agreement between the
stakeholders (partners, beneficiaries) to clarify IPR, access to data, etc.
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17.

Yes

No

No Answer 0 0.00 %

Are there any omissions in these questions? Yes/No. Please explain.

B Yes BN No

Answers = Ratio

[ | 2 1.1 %
O v s

Figure 16.- Are there any omissions in these questions

According to some respondents, the relevant parts related to education and sharing of knowledge are

missing.

It was also asked to indicate the risks foreseen with regard to the ability to achieve the objectives of the
Challenges and how it is proposed to mitigate them.

18.

Do you have any suggestions?

Some suggestions relate to answering the following:

19.

How to take care of a sustainable, fair and valid education in terms of sustainability.

How sustainable processes need to be profitable, while they can be compared to the process
of garbage collection.

How to teach that the value of sustainability gets visible, even when no one pays for it.

How to make EU sustainability and education profitable.

You may provide suggestions applicable to any of the use cases: FLOODS, FIRE, WATER
RESILIENCE & SUSTAINABLE INFRASTRUCTURE

Some specific suggestions have been made with regard to the challenges:

FLOODS: LTA UAV pre Warning. Stress the capability to have a scalable and sustainable
service.

FIRE: Aerial Imagery. The Fire Challenge should not be limited to official waste landfills and
must also include risks from illegal landfills and littering. These problems are prone to trigger
forest fires with the climate change, which is weakening forests all over Europe, not only in
southern countries.

WATER RESILIENCE: PRobes with drones to lab to App.

SUSTAINABLE & RESILIENT INFRASTRUCTURE: needs education.

It is also mentioned that the documentation does not indicate if critical infrastructure is related to the
European coastline (most of population in Europe lives in communities next to the sea/ocean). Or if this
a point considered in the "Floods" challenge.

Critical infrastructure could be relevant to all challenges.
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3.3.5. Questions for users

20. Do you have specific remarks on the functionalities of a specific challenge that should
be take into account? Yes/no. Please explain.

M No BN Yes

Answers Ratio

O : as.44%
No Answer 0 0.00 %

Figure 17.- Do you have specific remarks on the functionalities

Regarding the remarks on the functionalities of specific challenges, respondents indicated that:

e Soon no fossil fuels will be used, and the regenerative power train does not stand yet. The
question is if the delta is known, and how much we have left and how much an equivalent
powertrain will cost?

e Overall, the challenges of the cities of Haarlem, Barcelona and Helsinki are similar to the
challenges faced in Greece, namely in relation to floods, fires, infrastructure and water solutions.
For example, the Municipality of Keratsini-Drapetsona is a highly dense urbanized area, dealing
with floods and the urban heat island might be a priority.

21. Can you indicate any use cases that you will be interested in, which are not indicated by
PROTECT? Yes/no. Please explain.

B Yes NN No

Answers = Ratio

Yes [ 6 33.33%
No R 2 eser%
No Answer 0 0.00 %

Figure 18.- Can you indicate any use cases of interest

Participants highlight some possible use cases related to:

e Education

e  Study of water pollution and the impact of nearby human activities and air pollution on the quality
of water sources.

o Hydropower and other energy facilities: the management of hydropower production, associated
to dams and reservoirs, is a key aspect of the water cycle management. In dry areas,
multipurpose reservoirs define the overall water availability and offer, and most of them are also
connected to the requisites, regulations, etc. of the energy system. So, the connections between
the energy and water systems are obvious in this regard, but also in terms of the water used for
refrigeration of thermal plants, and other energy uses. The monitoring, simulation and modelling
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22.

Yes

No

No Answer 0 0.00 %

of the energy system linked to the water system can allow to create a digital twin that will meet
the requirements of the users and the call more effectively.

Soil health: Carbon farming, targeted fertiliser application, land restoration monitoring.
Compliance with EU Soil Health Law, the Farm to Fork Strategy, CSRD policy recommendations
by public bodies. And the overarching EU Green Deal.

Coastline Resilience, as it is a critical infrastructure affecting the livelihood and economies of
most of the European countries, and it is one of the most direct effects of climate changes that
can be tracked down using satellite based information (sea level rise, warmer currents,
degradation of the beaches, effects of storms on harbours and other critical infrastructure).
Newspace

Do you know any developments that PROTECT needs to take into account? Yes/no.
Please explain.

I Yos NN Mo

Answers | Ratio

[ 4 22.22%
. 14 7778 %

Figure 19.- Do you know any relevant developments for PROTECT

Respondents indicated to take into account the following developments:

Global Protectionism

Earth observation (Copernicus, etc.) and digital infrastructure (DestinE, DIAS, etc.) are critical
for the development of the actions proposed

HEATWAVES Service. Routine that calculates and characterises the frequency, intensity and
duration of heatwaves at different regional scales (NUTS2, NUTS3 and Local Administration
Units) globally according to different hazard levels (warning, alert and alarm) that are defined
according to the severity of the potential impacts. The routine characterises past and future
heatwaves based on observed or reanalysis and projected daily maximum and minimum
temperature data considering free and open source data sources available at Copernicus
Climate Change Service (E-OBS, ERA5-Land and EURO-CORDEX). More information on the
source data used can be found in the e-OBS dataset (daily observed data for the whole of
Europe), ERA5-Land reanalysis (daily global reanalysis data), and the CORDEX dataset (future
regional climate conditions for different emission scenarios - RCP2.5, RCP4.5 and RCP 8.5 -
providing different trajectories of future climate forcing from 2006 to 2100. TX 9-271-314

CLIMTHON. Library for managing climate data from different official sources. It contains
routines for performing bias corrections, model ensembles as well as calculation of climate
indicators. It also includes functions to calculate extreme events (heat waves, return periods
etc.). TX 9-271-292

THERMAL ASSESSMENT TOOL TX 9-271-606"

Datacubes and analysis-ready data
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23. How could you contribute to PROTECT?

Answers | Ratio I Share in-house developments
B Suggestions for further developme. ..
Share in-house developments _ 8 44.44 % B Knowledge mEmm Other
Suggestions for further developments _ 10 55.56 %
Knowledge [ ] 12 66 67 %
Otner [ ] 7 38.89 %
No Answer 0 0.00 %

Figure 20.- How could you contribute to PROTECT

In general, participants are highly motivated to contribute to PROTECT PCP and open to explore
possibilities. One respondent emphasised on having an existence dedicated to next generations.

Other pointed out at the importance of co-construction with the end-users (the beneficiaries); co-develop
the operational solution/ pilot (practicing design thinking, with agile and lean startup methodology with
sprints, UX design...).

One respondent mentioned the access to the multi-Petabyte datacube federation, EarthServer, for
custom analytics with zero-coding.

24. Do you have any suggestions?

The suggestion made is that companies would really like to see that two challenges are selected, not
only one, as this would facilitate startup companies like ours to find entry points more easily.
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4. The follow up PCP

PROTECT is preparing the operational ground for a Pre-Commercial Procurement (PCP) proposal in
response to the Horizon Europe pre-commercial procurement call “Customisation/pre-operationalisation
of prototypes end-user services in the area Climate Change Adaptation and Mitigation” fully funded by
the EU with to €19 million. The goal of the call is for a consortium of public procurers (Public Buyers
Group) to prepare, launch and implement a PCP procedure that responds to commonly identified
challenges in the area of climate adaptation and mitigation.*

The envisaged future PCP — i.e. a joint procurement of R&D services — is intended to be launched to
reinforce public demand driven innovation in end-user services in the area of climate adaptation and
mitigation. PCP has the potential to be an effective demand-side innovation action and a useful tool to
close the gap between supply and demand for innovative solutions. Solutions are expected to achieve
TRL 7-8.

The future PCP should deliver successful innovative and fully tested product(s) and/or service(s) that
meet the common needs of the PBG to procure research, develop innovative marketable solutions,
speed up the time-to-market and provide best value for money.

The future PCP on the customization/pre-operationalisation of prototypes of end-user services in the
area of Climate Change Adaptation and Mitigation will be contributing to the European Green Deal
related domains benefiting from further deployment, uptake and exploitation of Environmental
Observation data and products. Furthermore, it will be contributing to fit-for-purpose Environmental
Observation Systems and a strengthened Global Earth Observation System of Systems (GEOSS).5

GEOSS is a set of coordinated, independent Earth observation, information and processing systems
that interact and provide access to diverse information for a broad range of users in both public and
private sectors. GEOSS links these systems to strengthen the monitoring of the state of the Earth. It
facilitates the sharing of environmental data and information collected from the large array of observing
systems contributed by countries and organizations within GEO. Furthermore, GEOSS ensures that
these data are accessible, of identified quality and provenance, and interoperable to support the
development of tools and the delivery of information services. Thus, GEOSS increases the
understanding of Earth processes and enhances predictive capabilities that underpin sound decision-
making: it provides access to data, information and knowledge to a wide variety of users.

If projects use satellite-based earth observation, positioning, navigation and/or related timing data and
services, they must make use of Copernicus and/or Galileo/EGNOS (although other data and services
may additionally be used).

The future PCP proposal will build on the outcomes coming from the PROTECT project funded under
HORIZON-CL6-2021-GOVERNANCE-01-15: Preparing for pre-commercial procurement (PCP) for end-
user services based on environmental observation in the area of climate change adaptation and
mitigation (the PROTECT project), the work done previously under Horizon 2020 and Horizon Europe
(e.g., from e-shape, climate service projects and downstream services projects), and GEOSS initiatives.

The future solutions should take advantage of the use, uptake, and deployment of environmental
observations as well as digital and data-based green solutions, assessed through the European Green

4 HORIZON-CL6-2024-GOVERNANCE-01-5: Customisation/pre-operationalisation of prototypes end-user services in the area
Climate Change Adaptation and Mitigation. htips://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-
2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-

2024 en.pdf#page=555

5 The mission of the Group on Earth Observations is to build the Global Earth Observation System of Systems (GEOSS) GEOSS

(earthobservations.org) https://www.earthobservations.org/geoss.php.
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Deal’s ‘do no harm’ principle, to contribute to innovative governance models and for designing,
implementing and monitoring science-based policy.

The project to be carried out under the HE-funded PCP should contribute to Innovative governance
supporting the European Green Deal objectives recognizing, coping with and promoting resilience and
inclusiveness in the face of on-going shocks and disruptions across Europe and the world, whether
these be climatic, ecological, economic, social, geopolitical or related to agricultural inputs and
resources, food, health, bio-based sectors or the wider bioeconomy. The creation of networks with the
public (citizen engagement) and researchers, including also through digital technologies, can step up
transformation and enhance resilience in different areas, such as food.®

PCP proposals should set out a credible pathway contributing to innovative governance and sound
decision-making on policies for the green transition and more specifically to one or more of the following
impacts:

e innovative governance models enabling sustainability and resilience notably to achieve better
informed decision-making processes, societal engagement and innovation;

e areas related to the European Green Deal benefit from further deployment and exploitation of
environmental observation data, products and “green” solutions;

e astrengthened Global Earth Observation System of Systems (GEOSS)”

e sustainability performance and competitiveness improved through further deployment of digital
and data technologies as key enablers;

o stakeholders and end users including primary producers and consumers are better informed
and engaged thanks to effective platforms such as AKIS;

e strengthened EU and international science-policy interfaces to achieve the Sustainable
Development Goals.

When considering their impact, proposals also need to assess their compliance with the “Do No
Significant Harm” principle according to which the project’'s R&l activities should not support or carry out
activities that cause a significant harm to any of the six environmental objectives of the EU Taxonomy
Regulation.8

Solutions should have impacts in the following areas:

e “Climate change mitigation and adaptation”;

e “Clean and healthy air, water and soil”;

e “Enhancing ecosystems and biodiversity on land and in water”;
e “High quality digital services for all”;

e “A Competitive and secure data-economy”.

Social innovation is also relevant when the solution is at the socio-technical interface and requires social
change, new social practices, social ownership or market uptake. It is envisaged the coordination with

5 The new partnership ‘Agriculture of Data’ will help improve the sustainability performance of agricultural production and
strengthen policy monitoring and evaluation capacities through using the full potential of Earth and environmental observation and
data technologies. It will address public and private sector interests in a synergetic way. This will be done through responsible
R&l delivering data-based green solutions and through establishing governance structures which allow for systemic approaches
to capitalizing and using data. The partnership for a ‘Climate-neutral, sustainable and productive Blue Economy’ will enable a just
and inclusive transition to a climate-neutral, sustainable and productive blue economy providing for a healthy ocean, people’s
wellbeing, and a blue economy that is in harmony with nature and whose benefits are distributed fairly.

7 The European Commission is a member and co-chair of the Group on Earth Observations (GEO), as such the European

Commission adopted the GEO Canberra Declaration and Commission Decision C(2019)7337/F1, and committed to contribute to
the GEO objectives, including to the Global Earth Observation System of Systems (GEOSS).

8 As per Article 17 of Regulation (EU) No 2020/852 on the establishment of a framework to facilitate sustainable investment (EU
Taxonomy Regulation).
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European Space Agency (ESA) actions so that ESA space data and science can be proactively
integrated into the relevant research actions.

The PROTECT public buyers will submit a proposal to obtain the 19M HE grant by February 2024.
Following the award of the HE grant, the public buyers aim to launch a PCP tender in Q4 2024 or Q1
2025. The PCP would have a duration of approximately 18 months.
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5. Conclusions

The OMC revealed that the market is ready to participate in a PCP. Some providers indicated that they
could add value to tackling all the four challenges due to the wide range of services they can cover.
Other providers can tackle some elements of solutions and contribute to part of the functional
requirements of one or more challenges, and they will be interested in cooperation and synergies to
address the challenges.

The assumption of PROTECT that there is room for innovation was confirmed by most of the
respondents. Several fields for R&D were identified.

Several companies indicated specific interest in the Fires and Water resilience challenge, while others
are interested in the Sustainable and Resilient Infrastructure challenge. Others indicated that they have
already tools to tackle most of the functions of the floods challenge.

Some indicated the capacity to tackle challenges related to Water or Infrastructure of coastline
municipalities/regions. Some mention having expertise in remote sensing processing, advanced Al
technologies and environment.

Some assured that have demonstrated products and are ready to go with needed references and also
the EIC Seal of Excellence and the solar Impulse efficient Solution Label.

Some providers would like that two challenges are selected, not only one, as this would facilitate start-
up companies to find entry points more easily. It could be that the challenge has sub challenges
encouraging the participation of more providers.

The PCP tender is expected to be launched following the award of the HE PCP 19M grant to which the
public buyers will apply in February 2024. The award of the grant may take place in fall 2024, and the
PCP tender would be launched in Q4 2024 or Q1 2025.
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1 Introduction

1.1 Adherence to Task 3.4

The business case and cost analysis aim to assess the
economic impact and viability of starting a PCP. This is
an important document to ensure that PCP solutions will
be marketable in the long-run and to support the
procurers in presenting the case of the project internally
to their upper management, in term of value added for
their organizations.

Section 4 presents the outcomes of the
cost benefit analyses conducted in order
to justify the R&D investment for the
development of a solution that addresses
each one of the four identified
challenges.

In this regard, a parallel analysis on a double track shall
be performed. Track 1: Technical analysis (State-of-the-
art, Task 3.1): As part of task 3.2, CPS and VTREK will —
based on T1.3. - build a report about the current market
conditions of the commercial off the-shelf (COTS)
products, as well as the analysis of the innovation
landscape of the identified technologies through an
Intellectual Property Right (IPR) search. The outcome of
this task can be used for the purpose of this Business
Case. In fact, based on both the COTS and the IPR
analysis, the partners can already draw some
assumptions about the potential cost of development
(cost of the PCP) and the cost of purchasing the
innovative solution (through a follow-up PPI).

The outcomes of SOTA have been taken
into account for evaluating the financial
viability of the R&D investment. Based on
the above and the market state of play
(Section 2) as well as OMC and SOTA
results, partners concluded with an
approximation of 1 million per user for the
initial R&D investment (section 3.1).

Track 2: Financial analysis: The motive for innovation is
necessary triggered by a specific need. The need
consists in specific issues that procurers have identified
in the needs assessment part, and the related impact on
the organizations. Therefore, the benefits of this project,
namely, the existence of a PCP solution, consist in the
non-occurrence of each specific scenario and the related
impacts. Then, the procurers will be asked to measure (1)
the occurrence and (2) the impact of each scenario in
their organizations. The occurrence considers the
frequency of the scenario, while the impact considers the
damage in terms of costs and other non-quantitative
variables. The result of the first track would give a rough
estimate of the potential cost of the solution, while the
outcome of the second track would reveal the benefits for
each organization, giving a benchmark to establish the
budget of the PCP, the numbers of firms that will be
admitted to the challenge, as well as an estimate of the
follow-up purchase in a PPI. This information will support
CPS and VTREK in building the first version of the four
Business Cases (one per procurement challenges)

In section 3.1, the specific impacts,
benefits (internal and external / monetary
and non-monetary), and costs connected
with the development of the innovative
solution have been identified in direct
consultation with the end users as well as
the review of relevant literature. For the
development of a cost benefit analysis
and in order to evaluate the occurrence
of events, a sensitivity analysis based on
the assumptions made in the baseline
scenario have been performed.

The first version of the cost benefit
calculations have been drafted in section
3.2. for three out of the four challenges
due to limited information on the
monetary values for the costs and
benefits associated with the water
resilience challenge.

This project has received funding from the Horizon Europe Framework Programme (HORIZON)
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D3.3. Report on the Business case and value calculations

1.2 Task methodology and distribution of the
activities

The initial phase of the business case development methodology involves clearly outlining the objectives
and scope of the proposed project. Within the framework of an innovation procurement initiative, this
process aligns with identifying and analyzing needs. It primarily entails grasping the problem or
opportunity the project aims to tackle, identifying relevant stakeholders, and setting measurable
objectives. A well-defined scope lays the groundwork for a comprehensive cost-benefit analysis.

A. Identification of Costs and Benefits: Once the four challenges have been identified, the initial stage
involved identifying and categorizing the costs and benefits associated with the proposed endeavor.
Costs may be direct (such as equipment and labor) or indirect (including training and maintenance).
Conversely, benefits can range from quantifiable outcomes like increased revenue or cost savings to
qualitative improvements like enhanced enviromental or social impact.

B. Quantification and Assessment: Quantifying costs and benefits is pivotal in conducting a thorough
cost-benefit analysis (CBA). While tangible elements can be easily quantified, intangible factors require
a more nuanced approach. Techniques such as discounted cash flow analysis and Net Present Value
(NPV) calculations aid in assigning a monetary value to future costs and benefits, considering the time
value of money.

C. Risk Evaluation: A comprehensive risk assessment is essential to fortify the reliability of the cost-
benefit analysis. Identifying potential risks associated with the project, whether internal or external,
enables decision-makers to address uncertainties and make well-informed decisions. Strategies for
mitigating risks can be integrated into the business case to tackle potential challenges and uncertainties.

D. Sensitivity Analysis: In addition to risk analysis, sensitivity analysis is conducted to gauge the
impact of variations in key variables on the project's outcomes. This step allows decision-makers to
understand the project's sensitivity to changes in factors such as cost estimates, revenue projections,
or market conditions. By exploring different scenarios, organizations can enhance their preparedness
for potential fluctuations in the project's performance.

2 The Earth Observation Market

Earth observation, or EO, is the term for the remote sensing and in-situ technologies that are used to
monitor land, water (lakes, rivers, and oceans), and the atmosphere in order to record the physical,
chemical, and biological systems of the planet. Satellite-based EO uses payloads mounted on satellites
to collect information about Earth's features. Because of this, satellite-based platforms can be used
worldwide for a variety of physical, commercial, and environmental applications to track and identify
trends and changes. After being processed, EO data can be integrated into intricate models to generate
information and intelligence (such as forecasts, behavioural analyses, and climate projections), and it is
frequently used in complementarity with in-situ measurements. The field of Earth observation has grown
significantly in the last few years due to advancements in satellite technology, data processing skills,
and the increasing demand for practical insights. Satellites from numerous nations and private
businesses are gathering a vast amount of data, which is opening our eyes to new perspectives on the
world.

Global sales of value-added services and EO data reached €3.4 billion in 2023. The top three
segments—Climate, Environment and Biodiversity, Agriculture, and Urban Development and Cultural
Heritage—account for nearly half of this total. The Insurance and Finance segment is expected to grow
significantly, though, from an estimated €340 million in 2023 to nearly €900 million in 2033, when it is
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expected to become the largest contributor to global EO revenues. The global market for EO data and
value-added services is expected to generate almost €6 billion in total revenue by 2033.

There are several factors in several market categories that are expected to contribute to the growth of
EO data and service revenues. As the effects of climate change become more pronounced every year,
EO services become increasingly important to these sectors. In addition, EO observation adds value to
the Climate, Environmental, and Biodiversity sector by providing continuous and comprehensive data
that is difficult to obtain through other systems. When assessing risk in insurance and finance, EO data
is used to provide information that would not be available otherwise or that would be available but would
not be as accurate or updated as frequently. Furthermore, EO offers vital information for urban planning,
promoting sustainable development.

The two regions with the highest revenue from EO data and value-added services are the US and
Europe. Together, US and European businesses hold a market share of over 85%, with each party
contributing more than 40%. China's share of the market is 6%, and the share of global revenues
generated by Canadian and Japanese companies is 3% and 2%, respectively. Three divisions exist
within the downstream EO industry: insights & decision support, data processing & analysis, and data
distribution and acquisition. Notably, leading businesses frequently differ throughout the value chain,
despite the fact that big players like Maxar, Airbus, and Amazon are present in multiple categories.

Companies that acquire and distribute data, offering raw, unprocessed, or pre-processed data from EO
constellations, are the first link in the EO value chain. North America commands the largest market
share, approximately 50%, followed by Europe, which holds approximately 40% of the market. The
systematic review of data is then carried out by data processing companies in an effort to extract any
potentially valuable knowledge. In the EO data market, companies operating at this stage of the value
chain use EO data to power digital services or online platforms that give users access to tools and
resources for analysing EO data, creating algorithms, and creating applications. With about 55% of the
market in 2021, North American businesses were in the lead. The existence of very large companies
like AWS, Alphabet (Google), and Maxar is the reason for this significant share. Europe held substantial
market shares in the aviation, climate, environment, and biodiversity, insurance, and finance sectors,
accounting for about 35% of the global data processing market. More than twice as many European
companies as North American companies engaged in EO data processing related activities across all
market segments.

Analysis, insights, and decision support is the next category in the EO value chain after data processing;
over 50% of the global market is held by Europe, and nearly 25% by North America. European service
providers, primarily SMEs, have effectively specialised in meeting their clients' needs for customised
solutions at this point in the value chain.

In Europe the EO services sector comprised of 772 Companies (an increase of 3.5% compared to the
2022 survey) across 34 countries (comprising EU and ESA member states). Companies offering
services or supplying (selling) data or information using satellite data generated a total of €1.7 bn
revenues (driven by Copernicus data and information) in 2022 (an increase of +10.9% compared to the
previous year). Considering around 14 000 employees estimated in the sector, the European EO
industry results to still be largely dominated by micro and small companies.

3 Business Case Results
3.1Analysis

Between 1980 and 2022, climate-related extremes resulted in approximately EUR 650 billion in losses
in the EU (at 2022 prices). Floods accounted for nearly 43%, while storms (including lightning, hail, and
mass movements) contributed to about 29% of the total. Heat waves caused around 20% of the losses
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attributed to climatological hazards, with droughts, forest fires, and cold waves making up the remaining
approximately 8%!?.

The table presents economic losses and fatalities resulting from weather- and climate-related extreme
events between 1980 and 2022, categorized by country?.

Country |Total losses (Million EURO)|Losses per sq.km (EURO)|Losses per capita (EURO)|Insured losses (Million EURO)|Insured losses (%) Fatalities|
Austria 13216 157566 1626 2333 18 755
Belgium 16208 528524 1543 6310 39 4690
Bulgaria 4741 42715 594 86 2 256
Croatia 3667 64802 830 92 3 906
Cyprus 423 45701 597 7 2 67
Czechia 16274 206334 1567 1896 12 715
Denmark 8881 206896 1646 5459 61 532
Estonia 306 6750 217 44 14 5
Finland 2286 6755 440 70 3 7
France 120613 188907 1947 41727 35 45260
Germany 167299 467879 2065 50391 30 101334
Greece 11934 900622 1129 401 3 4643
Hungary 8919 95894 875 479 5 874
Ireland 3537 50568 869 519 15 68
Italy 111110 367817 1918 5081 5 21758
Latvia 1182 18295 513 64 5 87
Lithuania 1695 25968 511 9 1 102
Luxembourg 1252 482413 2700 622 50 170
Malta 47 148848 118 5
Netherlands {9996 267420 629 3865 39 4315
Poland 18166 58237 480 1214 7 2551
Portugal 15042 163099 1470 535 4 10339
Romania 17525 73513 816 178 1 1438
Slovakia 1773 36159 333 73 4 119
Slovenia 6934 342051 3452 276 4 315
Spain 83782 165582 1977 3990 5 18954
Sweden 3658 8175 402 969 26 43
Tceland 25 248 88 3
Licchtenstein|21 129169 631 10 48 0
Norway 4965 12912 1073 3551 72 41
Switzerland |18743 453957 2542 6690 36 2281
Tiirkiye 6012 7705 92 402 7 1788
Total EU-27 |650467 126690 220308

Despite ongoing efforts in mitigation and adaptation, the European Union has faced significant economic
losses due to weather and climate-related extremes between 1980 and 2022. This alarming statistic
underscores the pressing necessity to expedite the implementation of adaptation measures to mitigate
further financial repercussions.

Studies indicate that efficient adaptation actions are characterized by a benefit-cost ratio surpassing
1.5. However, measures yielding a lower ratio demand meticulous scrutiny due to the uncertainty
surrounding their economic costs and benefits. Evaluating the benefits of adaptation measures entails
considering not only the diminished impact of natural hazards but also their contribution to overall
economic advancement. Additionally, assessments must account for ancillary benefits such as
improvements in biodiversity, air quality, water management, greenhouse gas emission reductions, and
public health.

In this context, the flowing sections present the outcomes of the analyses conducted by the PROTECT
Consortium to identify the costs and the benefits associated with the introduction of the PCP solution.
These analyses are the culmination of a thorough review of pertinent studies in the literature, coupled
with invaluable input from end-users and partners addressing the four challenges identified during the
PROTECT initiative as the most viable and promising.

Lastly, it is important to note that the estimated investment required for each of the four challenges, as
part of the cost-benefit analysis, is approximately 1 million euros. This one-time cost estimation is based

1 https://lwww.eea.europa.eu/en/analysis/indicators/economic-losses-from-climate-related
2 https://lwww.eea.europa.eu/data-and-maps/daviz/impacts-of-extreme-weather-and-5#tab-chart_1
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D3.3. Report on the Business case and value calculations

on data from the follow-up PCP call released by the European Commission and has been corroborated
by the Open Market Consultation results and the e-pitching sessions.

3.1.1 Flood Challenge

Floods stand out as significant weather-related occurrences in Europe where according to European
Environment Agency one in eight people reside in locations susceptible to floods, and these places also
include vital infrastructure, exerting substantial economic ramifications, as evidenced by recent severe
flooding incidents. With climate change expected to heighten the hydrological cycle, an escalation is
anticipated in both the scale and frequency of intense precipitation events. These occurrences result in
tangible direct consequences like structural damage to buildings, alongside intangible direct impacts
affecting non-market sectors, such as public health. Moreover, floods induce indirect repercussions on
the economy, including disruptions to transportation and electricity supply. Major flood events possess
the potential to trigger macro-economic disturbances, underscoring the multifaceted impacts of such
natural disasters on European societies and economies.

Based on reports?, floods are considered as having the highest anticipated losses. This conclusion is
drawn from thorough analyses of historical data, vulnerability in different areas, and predictions about
climate change. Floods often cause significant damage to buildings, roads, and people's lives, making
them a major concern in risk assessments.

Based on analyses conducted on European level, the most costly events for the past 40 years include
the 2021 floods in Germany and Belgium (EUR 44 billion), the 2022 combined drought and heatwave
across the continent (EUR 40 billion), the 2002 floods in central Europe (EUR 34 billion), the 1999 storm
Lothar in Western Europe (EUR 17 billion), the 2003 drought and heatwave in the EU (EUR 17 billion),
and the 2000 floods in France and Italy (EUR 14 billion), all adjusted to 2022 prices.

More specifically on EU level, economic losses resulting from flooding events amounted to 3.21 billion
euros in 2022. Just one year earlier, figures had reached a new record high, with costs adding up to
more than 45 billion euros. Prior to that, the highest annual loss was recorded in 2002, at some 37 billion
euros. Since 1980, economic losses from this type of event have amounted to nearly 280 billion euros
composing a considerable amount of losses.

In addition to the economic losses incurred, flood-related fatalities on the European Union level remain
a raising concern. While the region has made significant strides in flood risk management and disaster
preparedness, fatalities resulting from flooding events continue to pose a substantial threat to public
safety. The toll of lives lost to floods underscores the urgent need for comprehensive mitigation and
adaptation strategies to address the multifaceted challenges posed by these natural disasters.

More specifically, studies indicate that the risk of river flooding in Europe may reach unprecedented
levels. In 2023, approximately one-third of Europe's river network experienced river flows surpassing
the 'high' flood threshold, with 16% exceeding the 'severe' flood threshold. Major river basins such as
the Loire, Rhine, and Danube witnessed record or near-record high river flows, attributed to a succession
of storms occurring between October and December. According to initial assessments by the
International Disaster Database (EM-DAT), the floods in 2023 impacted around 1.6 million individuals
in Europe and accounted for approximately 81% of the continent's economic losses attributed to climate
impacts that year?. Similar studies estimate that, river flooding causes average annual damage of €7.6
(5.6—11.2) billion per year and exposes around 166,000 (124,000-276,000) people per year to
inundation®.

While there is extensive literature addressing flood risk reduction, only a limited number of studies have
actually quantified the costs and benefits associated with various measures, often focusing on local
contexts. Some studies have examined the potential for reducing flood risk in Europe through different
adaptation strategies in future scenarios, but they have not provided detailed estimates of
implementation costs. Others, conducted at continental or global scales, have primarily focused on

3 https://environment.ec.europa.eu/news/new-analysis-indicates-european-cities-and-countries-highest-expected-
losses-future-flooding-2023-06-21_en

4 https://climate.copernicus.eu/europe-experiences-widespread-flooding-and-severe-heatwaves-2023

5 https://www.nature.com/articles/s41558-022-01540-0
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raising dyke heights or assessing residual flood damage, typically overlooking the effectiveness of
nature-based solutions. The current section aims to conduct large-scale analysis to evaluate the
economic efficacy of solutions in flood risk reduction.

Innovation Drivers

Taking the above into consideration, the consortium identified the below drawbacks in their current low
level operations and led to the need for a new solution are the following:

e Delayed Response: Without efficient tools and systems in place, response efforts to flood
events may be delayed, leading to increased damage to property and infrastructure, as well as
potential loss of life.

e Inaccurate Predictions: Without access to comprehensive flood data and advanced prediction
models, authorities may struggle to accurately forecast the timing, extent, and severity of future
flood events, reducing their ability to adequately prepare and respond.

e Increased Vulnerability: Without automated mapping processes and real-time data analysis,
communities remain vulnerable to the impacts of floods, including displacement, economic
losses, and disruption of essential services such as transportation and utilities.

o |neffective Risk Management: Without skilled teams equipped with the necessary expertise and
tools, authorities may struggle to effectively manage flood risks, leading to subpar decision-
making and potentially exacerbating the consequences of flood events.

e Lack of Preparedness: Failure to develop a comprehensive flood mapping and response system
may leave communities ill-prepared to mitigate the impacts of future flood events, increasing
their susceptibility to long-term damage and recovery challenges.

e Higher Collective Recovery costs : Failure to develop a high resolution flood mapping system
may leave communities unaware of the real potential impacts of flood events, preventing them
from equipping with adequate insurance coverage in advance and leading to increased
collective costs after the event.

Buyers Group Benefits

The next logical step in the analysis was to identify the impacts and associated savings connected with
the introduction of the PROTECT solution for the buyers, addressing the previously identified
drawbacks. To formulate these benefits, we examined a scenario where the solution is adopted by a
large region, such as Lombardy, Emilia-Romagna, or Tuscany (20,000-25,000 km?), over a 5-year
period. In this scenario, the regional government acts as the primary procurer (“internal”), while external
beneficiaries include a portion of municipalities and local public bodies receiving advice from the regional
government via the service, as well as the civil society and economic sectors affected by floods.

The main benefits are external, as such a service is likely to be acquired with public interest as the
primary goal. Given the substantial collaborative effort in the ongoing PCP process, we assumed that
at least three (3) regions with similar size and issues will adopt the service nationally, amplifying the
positive impacts and associated savings in our study.

In this regard, these savings can be divided into internal and external ones and are summarized to the
following tables:

Benefit Impact Rationale for the estimates Estimation
Unified Accurate description of the | Support long term planning by | 18.000,00
repository for | flood history in a region reproducing past scenarios instead of | €

historical data archive research and manual

reconstruction for evidences , see for
example restricted usage Copernicus
EMS rapid mapping catalogue; saving
estimate : 20 days /year of archive
work saved @ cost of 300
euro/person
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Fastening the | More efficient and | Having scenarios and map in minutes | 54.000,00
FLOOD Risk | automated analysis instead of making complex models | €
assessment running fostering real time decisions;
cost saving estimate : 1 Local Flood
event/year to assess with 4 persons
at the office and on the field an
average of 15 days of work @ cost
of 300 euro/person
Higher detail | Ability to better analyse the | Getting high resolution flood maps | 45.000,00
FLOOD maps | situation in the ground | from the platform scenarios instead | €
during emergency and for | of outsourcing complex hydraulic
scenarios (long term | studies. Basing on recent public
planning) tender for hydraulic models for part of
the region (10% savings annual, 1
tender very 10 years)
Cutting direct | Supporting institutional | 1 study saved /year inside a Region | 75.000,00
costs for | goals (like revision of | @ 25'000 € lump sum €
government masterplans) directly with
the service instead of
outsourcing
User friendly | Ability for non-experts to | Saved: 1PMs of external consultants | 36.000,00
solutions use the solution @ cost of 600 euro/day/person €
(Qualitative)
Efficient Risk | Quick assess of event flood | 1 study on risk assessment, medium | 75.000,00
Assessment risks done internally instead | spatial detail, Across one catchment | €
Tools of outsourcing post event | river/year @ 25'000 € lump sum
studies
Data Sharing | inter-agency, better- | Data and model interoperability for | Qualitative
and coordinated efforts and | FLOOD protection is a recognized
Interoperability | resource allocation. necessity by the regional level
(Qualitative)
Cost Efficiency | lower operational costs for | Field survey during emergency saved, | 67.500,00
in Monitoring flood monitoring through | 1 Local Flood event/year to monitor | €
real-time data analysis and | with 5 persons on the field an
flood mapping average of 15 days of work @ cost
of 300 euro/person
Table 1 Internal Savings
Benefit Impact Rationale for the estimates Estimation
Health and | Reduced public health | Huge part of the population in affected | Qualitative
Safety impact from floods due to | municipalities displaced in emergency
Improvements | better prediction and | for sanitary and safety reasons
mitigation efforts.
Economic Effective flood | Stability effect account on avoiding | 600.000,00
Stability management reduces the | just a 1% of the damages of an | €
economic  burden on | exceptional event by the use of the
affected communities, | service (consider it is an extreme event,
businesses, and | very rare> 100 years Return time , more
governments by | frequent FLOODS are much smaller
minimizing property | but likely impact of the service on them
damage, disruption to | will be higher ) . A prudential estimate

economic activities, and
associated recovery
costs. This stability can
foster economic growth
and resilience.

may be referred to a more frequent but
less severe event in them of damages
like the one event that caused in
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Greece 2,5 billion®. Considering a mere
10% of it as a reasonable annual saving
leads to an estimate range 200-
400k/year

resilient design estimated to a mere
5% of the benefit in the next 30 years
(up to 2050)

Creation of On the provider side at least 1 IT plus 1 | Qualitative
new job technical - commercial FTE for O&M;
opportunities and 1 customer service
Insurance and | More accurate risk | Insurance data on paid premiums are | Qualitative
Risk assessment for insurance | not public to make a comparison,
Management: | purposes, potentially | however risk profiling clearly benefit

leading to lower insurance | from higher resolution accurate flood

premiums for residential, | maps VS large scale ones

agriculture industry etc.
Cutting direct | lowering necessity of | One dedicated local hydraulic study | 225.000,00€
costs for | dedicates on demand | saved for few municipalities in the
government studies to support | Region (e.g. 5) per year at an average
and local | planning and engineering | cost of 15'000 euro each.
municipalities | decisions.
Community Enhanced tools  for | Based on Italian example of Climathon | Qualitative
Engagement community education and | initiative.

engagement in  flood

preparedness.
Infrastructure Improved infrastructure | FLOOD  barriers  in Rimini and | 300.000,00
Planning resilience through | Cesenatico sized thanks to the new | €

informed urban | service , expected annual benefit in

development and land | the paper are related to the presence of

use planning the barrier, part of this annual benefit

related to the use of the service of

The above benefits amount up to 1.495.500,00 euros in total on an annual basis.

Buyers Group Costs

The estimated costs are presented in the table below including the funds for the development phase as
well as the implementation phase (Totoal Cost of Ownership) of the solution. The costs included in each
phase are the sum of:

e Provision and O&M orientative costs of a Software As A Service platform
e Substantial savings for large areas ( joint PCP scale factor )
e Initial costs distributed over 5 years to calculate yearly cost

For the humanresources related calculation, the PM costs are estimated with an average of 6000

€/month.

6 https://www.euractiv.com/section/politics/news/greece-eyes-eu-money-after-deadly-floods-damages-reach-e2-5-

billion/
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Type of cost Description Estimated cost One off cost
(annual) during the

first year of
the project
Manufacturing In our case this cost is the estimated 1.000.000,00 €
costs (Procurement | PCP cost
Cost)

Salaries for new team members- 2 | 36.000,00 €
new person months are expected with
the introcuction of the new solution

(annual)

Training Costs for the new solution | 15.000,00 €

(annual)

Operating costs (annual) 45.000,00 €

Licenses (annual) 45.000,00 €
After PCP  costs [Transition costs (from old to new)- 1 | 36.000,00 € 108.000,00€
(LCC) Person month is expected to guide

the transition

Equipment (Hardware/Cloud for the | 30.000,00 €
new solution, software)
Setup costs 90.000,00 €

Total Costs (first year) composed by
the annual costs (without the annual | 1.369.000,00 €
transition cost) and first year’s costs.
Total Cost (next years) composed by
all annual costs.

261.000,00€

Costs for human and technological resources were based on input from partners who work with the
technology and who know which types of functions are needed.

3.1.2 Infrastructure challenge

More heat is absorbed and reemitted by man-made structures like buildings, roads, and other
infrastructure than by naturally occurring environments like woods and bodies of water. Urban areas
create "islands" of greater temperatures compared to surrounding areas because of the high
concentration of these structures and the scarcity of greenery. "Heat islands" are the term used to
describe these hot spots. A number of factors, such as day or night, small or large cities, suburban
regions, northern or southern climates, and any season, can lead to the formation of heat islands.

There are several reason that facilitate in the creations of heat islands:

Urban areas' decreased natural landscapes
Urban material characteristics

Urban geometry

Heat produced by human activity

Climate and topography

The quality of life and community environment are greatly impacted by heat islands. High temperatures
cause more people to use air conditioning, which raises electricity consumption. This increases
electricity costs and causes peak demand in the summer, which may result in rolling brownouts or
blackouts. A rise in energy consumption also results in a rise in the usage of fossil fuels, which in turn
causes emissions of greenhouse gases and air pollutants, smog, particulate matter, and acid rain to
impair air quality, and a direct increase in the creation of ground-level ozone. In addition to aggravating
heat waves and raising the dangers for vulnerable groups, heat islands can contribute to heat-related
illnesses and discomfort. Furthermore, hot surfaces increase the temperature of stormwater runoff,
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endangering aquatic life and raising the temperature of urban streams relative to those in forests.
Moreover heat islands increase the temperature of stormwater runoff, which enters bodies of water and
disturbs aquatic life by changing metabolism and reproduction. Compared to streams in forests, urban
streams grow noticeably hotter, which stresses or even kills aquatic life. Rain gardens and permeable
pavements are examples of green infrastructure that can reduce runoff and enhance water quality. The
heat island effect also raises the risk of floods and fires because it modifies weather patterns and raises
temperatures.

As also described in the SOTA (Annex 1 of D3.3) below is a description of the fire challenge in the
context of PROTECT.

Currently, there is a need for integrated sustainable re-development, restoring & climate adaptation of
existing neighbourhoods both in urban and rural areas.

In this use case, some foreseen actions are:

e Developing an integrated solution (using EO data) with regard to the re-development,
restoration and climate adaptation of existing neighbourhoods to address/prevent:

a. heatisland effects

b. flooding

c. droughts

d. water scarcity

e. inneighbourhoods & rural areas

e Measuring the effectiveness of climate adaptation measures and applied adaptations.

e Developing an integrated climate service that combines possible adaptation measures such as
heat island and water scarcity prevention, measures that address flooding and droughts in
neighbourhoods & rural areas for modelling purposes and possible scenarios with existing
limitations (e.g., narrow streets, protected historical monumental buildings, bridges, water
scarcity faced by farmers, etc.) and given other priorities such as green, energy transition,
parking.

e Exploring most common limitations, barriers and impossibilities that stand in the way of
implementing climate adaptation of the existing infrastructure. Using the outcomes to find an
innovative solution given these limitations.

The challenge is to find a solution to climate adaptation for this complex situation (vulnerable urban &/
rural areas with a combination of heat, flooding, water scarcity and droughts) using integrated climate
services.

Innovation Drivers

The drawbacks identified by the procurers in the current operations and led to the need for a new
solution are the following:

Unreliable models to predict, respond and prevent severe events.
Current tools provide resolution that is not sufficient.

Lack of data and risk maps.

Data is not compatible and not possible to combine.

Buyers Group Benefits

The next logical step in our investigation was to identify the effects and associated benefits associated
with the purchasers' adoption of the PROTECT solution, which are related to the previously mentioned
shortcomings and are summarized below:
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Benefit Impact Estimation

Accurate description of the wind,
sun, heat, greening, drought,
floods history in a region will result | 24.000 euros
in an estimated benefit 2PM x 2

Unified  repository  for
historical data

persons
Efficient and automated prediction
Transforming mapping | and warning wind, sun, heat,

processes into algorithms | greening, drought, floods will save 12.000 euros

personnel cost 1PM x 2 persons

Efficient and automated
calculation of scenarios wind, sun,
heat, greening, drought, floods will | 12.000 euros
save personnel cost 1PM x 2
persons

More efficient and automated
analysis  wind, sun, heat,
greening, drought, floods will | 12.000 euros
require less calculation and
analyses 1PM x 2 persons

More efficient and automated
monitoring  wind, sun, heat,
greening, drought, floods will | 12.000 euros
require less calculation and
monitoring 1PM x 2 persons

Quality of decision-making using
data, analysis and calculated
scenario's  regarding  climate

Transforming mapping
processes into algorithms

Transforming mapping
processes into algorithms

Transforming mapping
processes into algorithms

Better decision-making

regarding Climate ; :
ADAPTATION OF existing adaptation of mfr:_astructur_e. We | 36.000 euros
. expect better decision-making can
infrastructure ) ;
lead to savings equivalent 3 PM x
2 persons
Locate the heat islands and make
infrastructure more climate
Improvement in the quality | adaptive, greener, create
of life of the citizens shadows. We expect this 24.000 euros

localisation can lead to savings
equivalent 2 PM x 2 persons

Less costs thanks to ability to
maintain only if it is necessary
instead of ones in a fixed period
will lead expected savings of 3PM
X 2 persons compared to the
current situation

Greening building surfaces reduce
material decay due to weathering
as a supporting ecosystem | 3,334,801.44 euros
service.

Impact of cost 36.000 euros

Reduction in  material
decay due to weathering

Table 2 Internal benefits (infrastructure)

The above benefits amount up to 3,502,801.44 euros in total on an annual basis.
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Buyers Group Costs

The following table provides a summary of the various costs that are related to the introduction of the
PROTECT solution for buyers:

Type of cost Description Estimated cost One off cost

(annual)
Manufacturing In our case this cost is the estimated 1.000.000,00 €
costs (Procurement | PCP cost
Cost)

Personnel costs (PCP preparation,
contract management etc, travel
costs, equipment) -In our case these
costs are covered.

Training Costs for the new solution 20.000,00 €

After PCP costs

(LCC) Qperatmg costs 240.000,00 €
Licenses 20.000,00 €
Transition costs (from old to new) 144.000,00 €

Equipment (Hardware for the new | 10.000,00 €
solution, software)

Total Costs 1.524.000,00 €
Table 3 Costs (infrastructure)

3.1.3 Fire challenge

Europe is now more vulnerable to forest fires due to climate change. Nevertheless, since 1980, the
Mediterranean region's burned area has marginally shrunk, suggesting that firefighting efforts have been
successful. However, in recent years, areas of central and northern Europe that are normally not prone
to fires have been devastated by forest fires that coincide with record droughts and heatwaves. More
adaptation measures are required because most European regions are anticipated to experience longer
fire seasons and an expansion of fire-prone areas, especially under high emissions scenarios.

Many ecosystems depend on forest fires, including forest rejuvenation, disease and insect
management, and the reduction of fuel accumulation and subsequent fire intensity. Large-scale,
frequent fires, however, have a detrimental effect on biodiversity, soil quality, water and air quality, and
the beauty of landscapes. Due to their high greenhouse gas emissions, potential for economic loss and
human casualties in populated areas, and other factors, forest fires pose a threat to efforts to mitigate
climate change. Climate is one of several variables that affects fire risk. The EU's policy for adapting to
climate change acknowledges that there would likely be a significant influence of climate change on the
risk of forest fires in Europe.

Large-scale forest fires occurred in more nations than at any other time in recent years, including in
areas of central and northern Europe that had never before seen a fire. For example, 2018 was one of
the worst fire seasons ever recorded in Sweden, necessitating international firefighting aid. Severe
meteorological conditions have contributed to many of the recent intense fire occurrences and
disastrous fire seasons in Europe; record droughts and heatwaves,

Based on meteorological conditions, the Canadian Fire Weather Index (FWI) is used to evaluate the risk
of fire. The FWI grew for all of Europe between 1980 and 2012, especially for southern and eastern
Europe. The fact that the Mediterranean burned less during the same time period implies that attempts
to control and suppress fires in this area were not entirely ineffective.

With the exception of some areas of northern and eastern Europe, most regions are expected to see
further increases in the risk of wildfires caused by weather. Portugal, Spain, and Turkey will continue to
have the highest absolute fire danger, but this increase is predicted to cause moderate fire danger zones
in western and central Europe to expand northward. According to modelling studies, the amount of
burned land in the EUMEDDS countries might treble under a 3 °C global warming scenario. However, this
rise could be significantly curbed by implementing extra measures like fire breaks, prescribed burning,
and improved fire suppression.
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As also described in the SOTA (Annex 1 of D3.3) below is a description of the fire challenge in the
context of PROTECT.

Currently, there are several scenarios of fires initiated by different causes and having a harmful effect
on the environment.

One scenario or use case relates to facilities where waste is stored and prone to spontaneous fires,
occurring three or more times a year (in one city). These incidents are particularly prevalent during the
summer months when temperatures are higher. While data on previous fire events exist (temperature
conditions, height of piles, heat waves, composition of garbage, location of storages or disposals) there
is no automated solution available to predict fires and make informed decisions for prevention. As a
result, environmental agency inspectors bear the responsibility of monitoring these facilities, placing a
significant burden on staff resources.

In this waste fire use case, the foreseen steps are:

o Exploring the technical boundaries to understand the possibilities of providing frequent data
updates and establishing the required preparedness frequency.

e Developing a comprehensive model using both existing and new data to predict waste fires.

e Aggregating all data from past waste fire incidents can be instrumental in this process.

e Training the model based on defined conditions and relevant factors, such as the evolving
composition of waste over time and temperature variations.

e Utilizing the gathered data to anticipate fire occurrences, enabling timely preventive actions.

e Implementing automated notifications to alert environmental;, agencies about the risk of fire,
empowering them to take necessary measures such as engaging contracted companies or
industries experienced in managing waste storage facilities. This proactive approach aims to
prevent air pollution and minimize potential damage.

The desired outcome is an automated notification system that promptly identifies the risk of fire in waste
storage facilities. This allows environmental agencies to take swift and appropriate measures, such as
engaging qualified companies or industries with expertise in waste management. By preventing fires,
this solution aims to mitigate air pollution and reduce potential damage associated with such incidents.
It is expected to obtain an automated notification system based on the processing data including

COPERNICUS data.

Innovation Drivers

The drawbacks identified by the procurers in the current operations and led to the need for a new
solution are the following:

e Risk of higher damage to the property and nature.

e Unreliable models to predict, respond and prevent severe events.
e Current tools provide low resolution.

e Lack of fire data and risk maps.

e Risk to the health of general population.

e Increase of CO2 footprint.

e High risk of chemicals to the air and ground water.

e Currently, the mapping of fire areas during severe events can take weeks, resulting in delays
in response and prevention.

e Same fire models.
e Lack of coordination among the different 1st responders.
e Lack of ability to trace the causes and the responsible person of the fire events.

e Precise estimation and comparison of actual amount of waste vs officially reported in evidence.

m“}h\'rEcr m This project has received funding from the Horizon Europe Framework Programme (HORIZON)
=y under grant agreement No 101060592




D3.3. Report on the Business case and value calculations

Buyers Group Benefits

The identification of the effects and related benefits linked with the adoption of the PROTECT solution
for the purchasers, which are tied to the aforementioned shortcomings, was the next logical step in our
investigation and they are listed below:

Benefit Impact

Prediction on the resources you need to mobilize
(how many fire trucks, troops, recourse allocation
in general), by the predicting the event in advance
you can save/properly allocate your resources.

Improves readiness for firefighting operations and
reduces expenses by avoiding the needless use of
resources.

Minimises damage costs, downtime, and potential
Impact of cost to facility of waste dump. environmental hazards by lowering the likelihood
of fires in waste dump facilities.

Targets preventive measures where they are most
Measuring the probability for fire occurrence. needed, reducing the frequency and severity of
fires and minimising losses and damage.

Quicker reaction times lead to less property
damage, less costly firefighting expenses, and
more safety for the impacted areas.

Reduce the response time (of firefighters and the
region in general).

Decision-making that happens more quickly
ensures that resources are deployed efficiently
and promptly to mitigate fire incidents.

Reduce the decision-making process (for the
allocation of forces etc).

Table 4 Internal benefits (fire)

Detailed Cost Calculation for Firefighters Intervention — Use Case of Waste Fires

Part A: Financial Costs of the Intervention
Surcharges
(a) Fixed - consistent for each officer and for each intervention, like risk or hardship allowances

¢ Intervention supplement: 8.375 €/hour/person
e Supplement for using breathing apparatus or protective clothing: 20.9375 €/hour/person

(b) Variable - varies for each officer as they're based on hourly wages and mainly occur during night
raids or long and large-scale incidents. These include overtime and time spent on duty during an
emergency call-out. Both allowances are roughly estimated using an average officer's pay of EUR
12/hour. This leads to:

e Overtime: 15.6 €/hour/person
e On-call at the workplace: 6 €/hour/person

Fuel

We'll consider only tankers for intervention, possibly some working machinery for dredging the soil and
backfilling the fire. For a tanker, we estimate diesel consumption during the "offensive" run and pump
work (whether for firefighting or pumping water out of the lake):
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e  Consumption during driving: 50 litres/100 km
e Consumption during pump operation: 15 litres/hour
e Diesel price: 1.70 €/litre

The costs for preparing PPE and equipment

These costs usually aren't quantified anywhere, so this will be my estimate. It includes cleaning each
member's PPE, washing it, and getting the equipment back into action — particularly, filling pressure
vessels with air using a compressor. For prolonged engagements, we also account for damage to some
PPE (commonly response gloves), destruction of in-kind equipment (hoses), and equipment wear and
tear.

For small and short interventions, we'll only account for cleaning intervention clothing, estimated at 10
€/officer, and the electricity cost for filling pressure vessels at the intervention, which is about 0.50
€/pressure vessel. Other costs (damage to PPE and equipment, equipment wear and tear) are almost
zero for small interventions and we can estimate them as a lump sum at 100 €/intervention.

For long interventions, it's common to damage intervention gloves and some clothing items. In this case,
we estimate the cost per officer at 100 €/officer. The price for filling the pressure vessel remains the
same. But there's frequent damage to assets and vehicle wear and tear, which we estimate at 500
€/tanker. There are also other costs, such as the need for drinking water and food for officers and costs
associated with the activities of the commanding officers or the command staff. We estimate this at EUR
1,000/intervention.

| Cost of: | Small Intervention | Large Intervention | | --- | --- | --- | | Officer | 10 | 100 | | Pressure Vessel
| 0.5]0.5|| Tanker | - | 500 | | Total Intervention | 100 | 1000 |

Part B: Cost Estimation for Small Preventive Intervention

Consider a preventive intervention or an event reported early and therefore still in the development
stage with a small magnitude.

Assumptions:

e Intervention with 2 tankers
¢ 5intervening officers
e Total intervention time: 2 hours
e 3 officers intervene in breathing apparatus for 1 hour (2 cylinders each)
e No need for on-call and overtime
e Fuel consumption is based on 1.5 hours of pump operation on both tankers, with each tanker
travelling 50 km (driving to the intervention, movement on the fireground, water shuttle, driving
to the base)
Type of intervention Assumption \Cost
Surcharge for Intervention 5x2hrx8.375€ 83.75 €
Extra Charge for Breathing Apparatus |3 x 1 hr x 20.9375 € 62.8125 €
"Cleansing" of the Officer 5x10 € 50 €
Pressure Vessels 6 x 0.50 € 3 €
Fuel Costs for Ride 25Lx2x1.70 € 85 €
Fuel Costs for Work 15Lx15hrx2x1.70€ |76.50 €
Lump Sum for Intervention - 100 €
Total Costs - ‘461 .06 € (rounded to 460 €)

Part C: Estimating the Costs of a Large-Scale Intervention

Consider a large-scale landfill fire where, in addition to tankers, working machinery (excavators and a
roller) must be used to contain the fire. The fuel costs of these working machines are similar to those of
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a tanker, so we'll only count the tankers in the rough estimate. These fires last for several days, but for
comparison, we'll only quantify the cost for 1 day (24 hours) of the intervention.

There will be a rotation of officers as they won't intervene for 24 hours nonstop. However, the cost will
be the same for one officer and the other, so it's as if 1 single officer were to intervene continuously for
24 hours and also use breathing apparatus without a break. However, there are increased costs during
the rotation of officers because they're intervening for a period of time with two officers at the same time.
We'll account for this by calculating 10 hours of overtime for each officer instead of the night overtime
(which is 8 hours).

Due to the size of the officers' deployment, it'll be necessary to conduct a call-out of officers from home
to on-call at the worksite. With forty responders, we anticipate the need for 15 officers called to the
convocation to ensure the fire stations are operational for the next response.

Assumptions:

e Intervention with 10 tankers and 5 working machines, i.e. 15 tankers

e 40 intervening officers

e Intervention duration: 24 hours

o 25 officers will intervene in breathing apparatus for about half of the intervention time, i.e. 12
hours (24 cylinders per officer)

e Overtime for each officer at night: 8 hours + 2 hours due to rotation

e 15 officers called to standby

e 15 tankers to be divided into: 2 work machines, 4 static tankers and 9 water/soil transport
vehicles

e Working machines and static tankers will have a pump work of approx. 20 hours and a distance
of 30 km - water and soil transport vehicles will have a pump work of 2 hours and a distance of

300 km each
Type of intervention Assumption Cost
Surcharge for Intervention 40 x 24 hr x 8.375 € 8040 €
Extra Charge for Breathing Apparatus |20 x 12 hr x 20.9375€  [6281.25 €
Overtime Costs 40 x 10 hr x 15.60 € 6240 €
Emergency Surcharge 15x24 hrx6 € 2160 €
"Cleansing" of the Officer 40 x 100 € 4000 €
Maintenance of Firetruck 15 x 500 € 7500 €
Pressure Vessels 25x 24 x0.50 € 300 €
Fuel Costs for Ride 15Lx6x1.70 € 153 €
150Lx9x1.70 € 2295 €
Fuel Costs for Work 15Lx20 hrx 6 x 1.70 € |3060
15Lx2hrx9x1.70€ [459
Lump Sum for Intervention - 1000 €

Total Costs

41,488.25 € (rounded to 41,500 €)

Overall, there are a number of advantages to using the PROTECT solution, such as improved
enforcement and education efforts, early warning and preparedness for individuals and municipalities,
optimised resource allocation for firefighters, improved planning and preparedness for fire management,
real-time decision support during waste fires and fires in general, optimised response efforts, and ease
of evaluating the efficacy of fire management practices. By enabling proactive measures like vegetation
clearance, firebreak construction, and focused education campaigns, these predictive models lower the
probability and intensity of waste fires. They also help firefighters make well-informed decisions about
containment tactics and resource deployment, which ultimately reduces property damage, casualties,
and environmental impact. By continuously refining approaches based on past data and outcomes,
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predictive models contribute to more effective fire management and preparedness for future events.

Buyers Group Costs

The following table provides a summary of the various costs that are related to the introduction of the
PROTECT solution for buyers:

Type of cost Description Estimated cost One off cost
(annual)

Manufacturing In our case this cost is the estimated 1.000.000,00 €

costs (Procurement | PCP cost

Cost)

Personnel costs (PCP preparation,
contract management etc, travel
costs, equipment) -In our case these
costs are covered.

After PCP costs

(LCC) Salaries for new team members 60.000,00 €
Training Costs for the new solution 10.000,00 €
Operating costs 5.000,00 €
Data repository 100.000,00 €

Total Costs 1.175.000,00 €

Table 5 Costs (fire)

3.1.4 Water challenge

Water supply and wastewater services face susceptibility to the effects of climate change. In addition to
threats to water resources, including potential shortages in supply, there are also vulnerabilities
concerning water infrastructure and its quality, as well as activities reliant on water, such as hydro-power
generation, river transportation, and power station cooling. Nevertheless, variations exist in the
projected precipitation patterns for wet and dry regions, as well as disparities between wet and dry
seasons. The considerable uncertainty surrounding these projections poses significant challenges in
conducting economic cost analyses.

The intricate nature of water demand, which varies greatly across different locations, presents a
challenge when attempting to analyse water-related economic impacts on a European scale. While there
have been pan-European assessments of the impact of climate change on stream-flow drought, soll
moisture drought, and water scarcity, these assessments did not include monetary evaluations. Some
studies have focused on evaluating the costs of adaptation in the water sector, serving as a proxy for
potential damages. For instance, Hughes et al. estimated the cumulative adaptation costs for various
water services in Western and Eastern Europe over the period 2010-2050. Additionally, the European
Commission has reported potential annual costs for desalination and water transport by 2030. Another
study by Mima et al. projected the additional expenses related to increased electricity demand for water
supply and treatment due to climate-induced water demand growth”.

Moreover, economic analyses have been conducted at the national or catchment level. For example,
the Bank of Greece estimated the cumulative costs of climate change on the water supply sector as a
percentage of GDP for various timeframes and scenarios. Having the above limitations, the Consortium
at the time of the delivery of the current report could not monetarise the direct benefits and costs
associated with the water resilience challenge. However, an attempt to highlight the benefits from water
demand forecasting has been made in the following paragraphs.

" https://www.ecologic.eu/sites/default/files/publication/2018/2811-coacch-review-synthesis-updated-june-
2018.pdf
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Buyers Group Benefits

Considering climate change and prospects for increased water scarcity, one might expect that
increasing numbers of utilities will have to invest in forecasting activities in the near future. In other areas
characterised by declining per capita water use, improved forecasting capacity is needed to avoid costly
investment decision errors. In this regard, water demand forecasting offers significant monetary benefits
for EU member states by enabling cost savings and efficient budgeting. Accurate predictions help avoid
over-investment in infrastructure and reduce operational costs, leading to financial savings:

e Energy Costs: reduce the energy required for pumping and treatment processes.

e Maintenance Costs: reduce the frequency and cost of repairs and maintenance.

e Chemical Costs: optimize chemical use for water treatment, reducing expenditure on treatment
chemicals.

e Labor Costs: Streamlined operations and reduced emergency interventions lower the need for
additional labour, resulting in labour cost savings.

e Storage Costs: reduce the need for excessive storage facilities and associated costs.

e Transportation Costs: minimize the need for costly water transportation from distant sources.

Another issue arising from the inefficient water management that needs to be considered is related to
drought. Drought can lead to degradation of water quality, and thus make it more difficult for drinking
water utilities to treat water to meet required standards.

The benefits of drought management practices often revolve around the concept of avoided costs, which
essentially refer to the savings realized by not having to produce additional units of water to meet
demand. These avoided costs encompass both short-term factors, such as variable operating costs,
and long-term considerations, like expanding water utility capacity. Utilizing avoided costs as a proxy
for benefits in cost-benefit analyses allows stakeholders to compare the savings from drought
management practices with the incremental costs of implementing such measures. For instance, if the
cost of public outreach to conserve water is lower than the cost of producing additional units of water,
then public outreach is deemed beneficial. Moreover, avoided costs contribute to the a three way
analysis by encompassing direct costs (borne by the stakeholder), indirect costs (impacting customers,
industries, and the environment), and opportunity costs (savings that can be redirected elsewhere by
the utility and society).

The benefits deriving from addressing the drought impacts are organized into the following categories:

e Water Infrastructure Cost Savings: optimizing existing infrastructure to withstand drought
conditions, reducing the need for costly repairs or upgrades during periods of water scarcity.

o Water Quality Cost Savings: mitigate challenges arising from drought more effectively, resulting
in cost savings associated with water treatment and quality management.

e Water Reliability Cost Savings: minimize the need for emergency measures, reducing
associated costs and ensuring reliable water supply for consumers.

Last but not least, the introduction of a solution addressing the water demand and drought challenge
will yield significant non-monetary benefits, particularly concerning the health of citizens. Access to clean
and reliable water sources is fundamental for maintaining public health and preventing waterborne
diseases. By implementing a robust water demand forecasting system, communities can better manage
water resources, ensuring consistent access to safe drinking water even during periods of drought or
scarcity. This not only promotes hydration and sanitation but also reduces the risk of water-related
illnesses, which can have far-reaching impacts on public health, particularly in vulnerable populations
such as children and the elderly. Additionally, improved water management practices contribute to
environmental sustainability, preserving ecosystems and safeguarding biodiversity, which in turn
supports overall health and well-being.
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3.2Business Case and Cost Analysis

The information gathered by the PROTECT partners through workshops, the SOTA of PROTECT, and
the inputs from the market during the Open Market Consultation will all be included in the preliminary
calculations to determine the benefits that the PROTECT solution will provide.

In this context, the benefits to be examined for the development of the business case are the internal
ones presented in the previous section that come in the form of cost reduction from the implementation
of the PROTECT solution assuming that the tool developed will have the ability of 80% accuracy in
predicting wastefires. At the same times all the costs associated with the implementation of the solution
will be as described above.

By considering the above, the introduction of the PROTECT solution, is expected to have a considerable
impact in the daily operations of the procurer in the case of the waste fire use case, leading to monetary
and non-monetary benefits.

The preliminary calculations to estimate the benefits brought by the PROTECT solutions were based on
the data collected by the PROTECT partners and external stakeholders through dedicated discussions
and templates, the SOTA of PROTECT and the inputs provided by the market during the Open Market
Consultation.

Serving the identification of the monetary benefits, the consortium attempted to calculate the Net
Present Value (NPV) for estimating the difference between the present value and the present value over
a period of time for the new solution for all four challenges.

The calculations of the NPV of PROTECT allow to:
- Assess the initial investment and its profitability.
- Define the connected savings compared to an annual operational basis.

In this framework, the PROTECT Consortium calculated the net present value (NPV) of waste fire use
case for a period of five (5) years. The five years that were used to calculate the net present value (NPV)
were predicated on the idea that this is a reasonable amount of time for the Total Cost of Ownership
(TCO) and the transaction time needed for the solution to be fully functional and a fully functional
commercial product, as specified in the Terms of Reference document. It should be mentioned that each
instrument's estimated depreciation cost is three to five years.

3.2.1 Flood Challenge

To conclude with the savings for year 1 to 5, we just simply deducted the annual costs (261.000,00 €)
as described in section 3.1.1. from the calculated benefits (1.495.500,00 €) leading to net annual savings
of 1.234.500,00 €.

On the first year of the project, we do not foresee any benefits, only the total first year costs
(1.369.000,00 €).

Based on the abovementioned information and an assumption for a discount rate around 4,5 %, the
following table present the calculation of the NPV over a period of 5 years.
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Initial Investment 1.369.000,00 €
Discount Rate 4,50%

Savings (net of annual costs) 1.234.500,00 €

Net Present Value

Undiscounted Cash Flow (1.369.000) 1.234.500,00 € 1.234.500,00 € 1.234.500,00 € 1.234.500,00 € 1.234.500,00 €
Present Value (1.369.000) 1.181.339,71 € 1.130.468,62 € 1.081.788,16 € 1.035.203,98 € 990.625,82 €
Net Present Value [€ 4.050.426 |

3.2.1.1 Sensitivity Analysis

We conducted a sensitivity analysis considering the adoption of the solution by either 1 or 5 regions.
Taking all factors into account, the sensitivity analysis yielded the following results, as detailed in the
table below:

Baseline Min Max
3regions 1 region 5regions
Revenue
Internal Benefits
Unified repository for historical data € 18.000 | € 6.000 € 30.000
Fastening the FLODD Risk
assessment € 54.000 | € 18.000 | € 90.000
Higher detail FLOOD maps € 45.000 | € 15.000 | € 75.000
Cutting direct costs for government € 75.000 | € 25.000 | € 125.000
User friendly solutions € 36.000 | € 12.000 | € 60.000
Efficient Risk Assessment Tools: € 75.000 | € 25.000 | € 125.000
Cost Efficiency in Monitoring € 67.500 | € 22.500 | € 112.500

External Benefits

Economic Stability € 600.000 | € 200.000 | € 1.000.000
Cutting direct costs for government

and local municipalities € 225.000 | € 75.000 | € 375.000
Infrastructure Planning € 300.000 | € 100.000 | € 500.000
Total € 1.495.500 | € 498.500 | € 2.492.500
Costs

Personnel Total Cost

Salaries for new team members € 36.000 12.000,00 € | € 60.000
Training Costs for the new solution € 15.000 5.000,00€ | € 25.000
Operating costs € 45.000 15.000,00€ | € 75.000
Licenses € 45.000 15.000,00 € | € 75.000
Transition costs (from old to new) € 108.000 36.000,00 € | € 180.000
Equipment (Hardware/Cloud for the

new solution, software) € 30.000 10.000,00 € | € 50.000
Setup costs € 90.000 30.000,00€ | € 150.000
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Procurement Cost (PCP WISE

estimation) € 1.000.000 | € 1.000.000 | € 1.000.000
Total Costs (first year) € 1.369.000 € 1.123.000 € 1.615.000
Total Costs (next years) € 261.000 | € 87.000 | € 435.000
NPV € 4.050.426 | € 683.475 | € 7.417.377

3.2.2Infrastructure challenge

For our baseline scenario, the total cost of implementing the PROTECT solution are estimated to be
524.000 euros.

Moreover in order to calculate the benefits for implementing the PROTECT solution we consider them
as the yearly savings and they amount to 3,502,801.44 euros.

The baseline case examined for the infrastructure challenge was based on the following:

1) Benefits provided by the municipality of Haarlem and shown above in Table 2.

2) Costs provided by the municipality of Haarlem and shown above in Table 3.

3) Procurement costs from the PCP which amounts to 1,000,000 euros.

4) Calculation of reduction in material decay due to weathering for the city of Haarlem which

amounts to 3,334,801.44 euro per year and was calculated based on the following data:

» The data and information’s to calculate the above was taken from “Johnson, D., See,
L., Oswald, S. M., Prokop, G., & Krisztin, T. (n.d.). A cost-benefit analysis of
implementing urban heat island adaptation measures in small- and medium-sized cities
in Austria.”

» We used the green city scenario which includes the addition of green roofs, trees, low
vegetation, and the unsealing of impervious surfaces. There are many advantages to
using green practices, such as unsealing, trees, low vegetation, and green roofs. The
advantages were measured in terms of urban ecosystem services.

» We used the city of Salzburg mentioned in the report as reference since the population

is similar to the one of Haarlem

O To determine the area that would be affected by the adoption of adaptation
scenarios in Haarlem, one must consider the relative sizes of the two cities.
Given that Haarlem is just about 32 square kilometres and Salzburg is
approximately 65 square kilometres, we may determine the damaged area
in Haarlem by dividing the two regions by their ratio. Therefore, the
estimated size of areas affected by the implementation of green roofs in
Haarlem would be approximately 1,344,678 square meters.

Average lifespan of conventional roofs which is 25 years and was taken from the

paper.

Average lifespan of green roofs which is 50 years and was taken from the paper.

Cost saving for major replacement and sealing repairs at the 25" year which us

62 euro and was taken from the paper.

Cost saving per square meter per year which is calculated as:

Cost saving for major replacement and sealing repairs at the 25" year /Average lifespan

of conventional roofs =2.48 euros

» And finally the total saving per year for the reduction in material decay is
calculated as:

Cost saving per square meter per year x area of green roofs=
2.48 euros x 1,344,678=3,334,801.44 euro

YV VYV V¥V

5) Total benefits are 3,502,801.44 euros (benefits provided by Haarlem + saving from the
reduction in material decay)
6) Total costs are 1,524,00 euros (costs provided by Haarlem + procurement costs)

Based on the abovementioned information, the following table present the calculation of the NPV over
a period of 5 years.
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Costs (Procurement
costs + Costs from
PROTECT)

Discount Rate

1,524,000.00

4.50%

Savings

Year

Discount Factor 0.956937799 0.915729951 0.876296604 0.838561344
Undiscounted Cash Flow € 3,502,801.44 € 3,502,801.44 € 3,502,801.44 € 3,502,801.44 €
Present Value € 3,351,963.10 € 3,207,620.19 € 3,069,493.01 € 2,937,313.88 €

3,502,801.44

1

3.2.2.1 Sensitivity Analysis

We have run a sensitivity analysis to try and account for the effects of the different variables and
assumptions in our calculation taking into account the following:

e The range -20% to 20% percentage in benefits due to reduction of personnel cost and material

decay.
e The range of -30% to 30% percentage for the decrease in connected costs.

By considering all the above parameters, the sensitivity analysis concluded to the following results as
are presented in the following table:

2

3

Net Present Value

4

0.802451047
3,502,801.44
2,810,826.68

Scenario SEEEEE Total costs SREEIELE . Total benefits NPV
change/Costs change/Benefits

Baseline |, 0

scenario 0% 1,524,000.00 €/0% 3,502,801.44 € 13.853,216.86 €

\Worst o  2n0

ase 30% 1,681,000.00 €-30% 2,451,961.01€ 9.083,051.80 €

Best case [20% 1,419,000.00 €]20% 4,203,361.00 € (17,033,051.80 €

3.2.3 Fire challenge

The baseline case examined for the waste fires was based on the following assumptions:

1) Total number of waste fires per year: 64 waste fires

o

are large.

3) The tool developed from the PROTECT solution will provide 80% accuracy in predicting
wildfires, based on the pilot of the FireAld initiative from the World Economic Forum. This tool

o

ISEMI expert qualifiedly established that the waste fires per year were 64.
2) Based on the total data of the fires of Slovakia provided 89% of waste fires are small and 11%

Based on data from the partners which came by "expert estimation" on the basis of the

exact number of fires divided according to the number of deployed personnel:
» small (up to 8 personnel, i.e. one technical car and one tanker) 6947.
» large 859

numbers apply also for the waste fires in Slovakia.

Based on the above numbers we can see that approximately that 89% of the fires in
Slovakia are small and 11% are large. Therefore, is safe to assume that the same

| .

S
)
N

TECT

This project has received funding from the Horizon Europe Framework Programme (HORIZON)
under grant agreement No 101060592

P



D3.3. Report on the Business case and value calculations

includes an interactive Al-powered map, which is enhancing wildfire prediction and prevention

in Turkiye.
4) Cost of intervention based on numbers provided by partners

O
O

For our baseline scenario, the total cost of waste fire is estimated to be 316.720 euros This amount

Cost of a Small intervention: 460€
Cost of a Large intervention: 41.500€

corresponds to the sum of the costs for a large and small intervention:

. Total cost for small intervention: 26.220€

. Total cost for large intervention: 290.500€

Moreover, to calculate the benefits for implementing the PROTECT solution we multiplied the total cost
of waste fire with the 80% prediction ability that the tool will provide and we get 253.376 euros as total
benefits, this number represent the total savings from the implementation of the PROTECT solution.

Based on the abovementioned information, the following table present the calculation of the NPV over

a period of 5 years.

Costs (Procurement costs + Costs
from PROTECT)

Discount Rate

Savings

Net Present Value

Year
Discount Factor

Undiscounted Cash Flow

Present Value

€

0.956937799
€ 253,376.00 €
@ 242,465.07 €

€ 1,175,000.00

4.5%

253,376.00

1

0.915729951
253,376.00 €
232,023.99 €

3
0.876296604

253,376.00 €
222,032.53 €

Table 6 NPV (fire)

3.2.3.1 Sensitivity Analysis

We have run a sensitivity analysis to try and account for the effects of the different variables assumptions

in our calculation taking into account the following:

The tool developed from the PROTECT solution will provide 65%-95% range accuracy in predicting

0.838561344
253,376.00 €
212,471.32 €

4

wastefires with 65% being for the worst case and 95% for the best case scenario.

By considering all the above parameters, the sensitivity analysis concluded to the following results as
are presented in the following table:

0.802451047
253,376.00
203,321.84

| .

Accuracy .
Scenario \Tvc;t;leﬂreCOSt predicting g?g;ggts s NPV
wild fires
Baseline
. 316,720.00 € 80% 253,376.00 € - 62,685.25 €
scenario
Worst case 316,720.00 € 65% 205,868.00 € -271,244.27 €
Best case 316,720.00 € 95% 300,884.00 € 145,873.76 €
Table 7 Sensitivity analysis (fire)
’4‘.\ X . . . )
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3.3Risks

It's exciting to take on a new project or investment opportunity. It is imperative to acknowledge that all
projects inherently carry risks that may present substantial obstacles during the project's duration. If
these investment risks are not recognised and taken proactive measures to manage them, they could
cause schedule delays, budget overruns, and jeopardise the project's overall success. For a project to
be executed more smoothly and robustly, it is essential to recognise and address these risks early on.
Within the framework of the business case development and the evaluation of investment opportunities,
a comprehensive risk assessment has been conducted in this instance.

The risks that are anticipated, along with their likelihood and impact, are compiled in the table below.

Foreseen risks Impact Likelihood of occurance

The solution not being user friendly- End user do not
adopt the solution
Delays will conclude on the end solution not to be

High Medium

Medium Medium
relevant
Contractors not able to deliver the technical solution High Medium
Solution system difficult to combine with eX|st|ngHigh Medium
system(s)
Solution for scenario calculation is not user-friendly High Medium
Imp_055|b|llty to manufacturing the solution due to IPRMedium Low
barriers.
Resistance to change High Medium
Overestimation of Solution Capabilities. Medium Medium
Resource constraints, e.g. staffing shortages Low Medium
Impossibility to manufacturing the solution due to IPR|Medium Low
barriers.
Resistance to change Medium to High|High
Underutilization of the Solution Medium to High|Medium

4 Conclusions

The PROTECT Consortium developed a baseline scenario using the expertise knowledge of partners
and relevant literature to calculate potential benefits. This assessment considered the current methods
and equipment used by the stakeholders for the execution of their daily operations as depicted in the
four challenges, as well as related manpower, hours, number of small and large scale extremes, and
other associated costs.

The partners estimated the PROTECT solution's performance in terms of cost reductions and revenue
increases. Operational and personnel costs related to daily operations were analysed to project how
these efficiencies could reduce current losses.

In this regard, the consortium anticipates :

e Flood challenge : The business case appears to be profitable for the implementation of the
PROTECT solution. Our analysis indicates significant potential savings and positive impacts,

This project has received funding from the Horizon Europe Framework Programme (HORIZON)
under grant agreement No 101060592
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especially when adopted by large regions such as Lombardy, Emilia-Romagna, or Tuscany.
Over a 10-year period, the primary benefits include reduced costs for municipalities and local
public bodies, enhanced flood protection for civil society and economic sectors, and improved
public safety. With multiple regions expected to adopt the service, the collaborative effort will
further amplify these benefits, making the investment advantageous for all stakeholders
involved.

e Infrastructure Challenge: For this challenge also the business case is profitable for the
implementation of the PROTECT solution Based on the sensitivity analysis results, it can be
concluded that the monetized benefits have a significant positive impact on the NPV. This is
further evidenced by the fact that the NPV is positive across all three scenarios, indicating that
the investment is viable for potential buyers. But is important to note that the main component
of this challenge which is the heat island effect is also connected with the other 3 challenges
that we are trying to address in the context of PROTECT. Therefore, a procurer that is aiming
to produce a business case to address the challenge needs to take into account the impact and
benefits from the other challenges as well.

e Fire Challenge : Based on the sensitivity analysis results and the fact that the NPV is only
slightly negative in the baseline scenario—a figure that is not significant relative to the overall
investment—indicates that the investment can be viable for all potential buyers. This can be
seen also in the best-case scenario, where an increase in the prediction accuracy of the tool a
very positive impact on the investment's viability a scenario which is very likely since the
PROTECT solution can built upon actual tested solutions that are on the market which have
already achieved 80% accuracy. Nevertheless, we recommend that the developed solutions
has at least 85% percent accuracy in order to ensure the viability of the project.

These estimates indicated a positive Net Present Value (NPV) in all three challenges, suggesting that
the investment is profitable for the PROTECT public buyers. A worst-case scenario was also examined,
outlining conditions where the investment might not be profitable. Given the number of assumptions
made during the preparatory phase, it is recommended that buyers re-evaluate these initial results with
more detailed Use Cases before the implementaiton of the PCP taking into accoun the value of statistical
life.

Lastly, due to the complexities involved, conducting a detailed calculation for the water challenge is
considered difficult at this stage of the project. However, we have summarized the effectiveness in terms
of savings and impacts associated with implementing a water demand forecasting solution. This
summary provides a foundational basis for future cost-benefit analyses. This preliminary analysis
highlights the potential for significant operational cost savings, improved resource management, and
enhanced preparedness for water-related crises, underscoring the value and importance of continuing
to develop and refine water demand forecasting capabilities.
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Project abstract

PROTECT aims at levering innovation procurement to unlock the climate service (CS) market’s
potential to support urgent climate adaptation and mitigation. The project will allow public and
private organisations to build up and integrate their knowledge and skills about climate
change, environmental observation (EO) and innovation procurement, notably enabling public
authorities to shift to a proactive governance model, using innovative public procurement
approaches to increase value and climate impact for money. It shall increase access of CS
SME providers across Europe to public procurement markets and shape solutions that best
address public demand, both specific and systemic. The initial focus will be on five
encompassing application domains (Utilities, Green cities, Health, Land use & Marine
environment, Security) and their contributions to the areas of sustainability in Horizon
Europe’s Cluster 6. The project will source and assess existing and high-potential CS
solutions and technologies that use EO data. It will engage with an extensive and varied
community of procurers, inform the definition and aggregation of their needs and functional
requirements for CS, explaining, fostering and supporting a ‘buying with impact’ approach.
Clearer, less fragmented demand shall guide and support R&D for future CS. PROTECT will
prepare the operational ground for one or more joint, cross-border or coordinated pre-
commercial procurement (PCP) processes and identify short-term actions so that Public
Procurement of Innovative Solutions (PPI) can be activated towards or right after the project’s
end. At policy level, it will provide decision-makers for procurement, climate and policy, at EU,
national, regional and local levels, with practical recommendations and guidelines to boost
the use of innovation procurement for climate action.

State-of-the-art (SOTA) analysis, Technology Readiness Levels (TRL), procurement strategy
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Executive Summary

This orientation paper recommends the implementation of Pre-Commercial Procurement (PCP) and
Public Procurement of Innovative Solutions (PPI) regarding four identified challenges with a higher
climate and procurement impact selected in the framework of the PROTECT project. The PCP and/or
PPI approach is justified in each case based on the information obtained as a result of the activities
carried out during the preparatory phase of innovation procurement projects following the European
Assistance For Innovation Procurement initiative’s methodology.*

The identification and selection of procurement challenges and the definition of the procurement
approach relates to the outcome of the five main steps in the preparatory phase described in this
orientation paper: (1) needs identification and assessment; (2) state-of-the-art (SOTA) analysis; (3) open
market consultation (OMC); (4) business case development; and (5) procurement strategy design.

The first orientation paper recommended PCP as the main procurement instrument to tackle the
following four procurement challenges, as the functional requirements cannot be achieved by one
existing solution and thus R&D is required:

e FLOODS CHALLENGE: Rapid-mapping, predicting, preventing different types of floods and
improving coordination efforts, relevant to marine and coastal environments, sustainable cities and
civil protection and security agencies

e FIRES CHALLENGE: Predicting, preventing fires, tracking and tracing causality (causers) in
different scenarios (waste, forest/nature, other), relevant to environmental agencies, sustainable
cities, agriculture, forestry and land use, as well as for civil protection and security agencies.

e WATER CHALLENGE: Climate resilient solutions for predicting, connecting data, planning, supply-
demand, relevant to the application domains marine and coastal environments, energy and utilities,
sustainable cities, agriculture, forestry and land use, as well as for civil protection and security
agencies.

e INFRASTRUCTURE CHALLENGE: Sustainable & resilient re-development, buildings restoring &
adaptation), relevant to sustainable cities, energy and utilities and civil protection and security
agencies.

The scope of the abovementioned four (4) challenges and use cases was reassessed based on the
OMCSs'’ results and the discussions held with public buyers committed to implement a PCP. The result
was the selection of one overarching Water (management) challenge clustering different use
cases. The aim is an integral assessment of day-to-day Soil Water Vegetation Atmosphere
System (SWVA) conditions with space-based value chains based on local/central knowledge
(Artificial Intelligence, Earth Observation-Inversion/hydrological modelling, etc.) to provide a first
basis of local water intelligence for the use case stakeholders. Driven by the functions required by the
organisations the data on SWVA conditions can support regular or crisis management processes (e.g.
risk indicators) in different application domains. As such, the testing and validation strategy requires the
support of technical organisations that will support the PCP implementation. Since the work of these
organisations falls outside the scope of PROTECT CSA, the methodology, technical criteria and test
planning will be part of the follow up PCP.

Based on the developments mentioned above, this paper details the procurement strategy for a PCP
considering the requirements of the relevant Horizon Europe on_PCP action.? The strategy includes an

1 See the European Assistance for Innovation Procurement (EAFIP www.eafip.eu).

2 “Customisation/pre-operationalisation of prototypes end-user services in the area Climate Change Adaptation and
Mitigation” call is for a consortium of public procurers (the “buyers group”) to prepare, launch and implement a pre-
commercial procurement procedure that responds to a commonly identified challenge in the area of climate
adaptation and mitigation. https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-
call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-

2024 _en.pdf#page=555
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updated setup for the PCP phased approach, the number of suppliers per phase, the budget allocated
by supplier per phase, and the duration of each phase.
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1. Introduction

The orientation paper prioritises recommendations for the procurement challenges with a higher climate
and procurement impact and indicates whether a PCP or a PPI is the best procurement approach to
address the four identified procurement challenges based on the TRLs assessed in Task 1.3 - Sourcing
CS technologies and providers, and finetuned in Task 3.2 -.SOTA analysis. PROTECT aims to prepare
a PCP, but the possibility of a PPl approach has also been considered.

In this orientation paper, the possible use of PCP and/or PPI approaches are justified based on the
information obtained as a result of the activities carried out during the preparatory phase of an innovation
procurement project following the EAFIP methodology.® There are five main steps in the preparatory
phase, namely: (1) needs identification and assessment; (2) state-of-the-art (SOTA) analysis; (3) open
market consultation; (4) business case development; (5) procurement strategy design.

For this purpose, the orientation paper presents in section 2 the methodology applied for the
identification and selection of four procurement challenges and the outcomes of the abovementioned
preparatory steps.

Section 3 provides a description of use cases in each of the four challenges, stating the current situation
and the desired future functionalities, as well as the general findings of a preliminary patents and
standards search.

Section 4 describes the Water (management) challenge as result of further scoping the needs with
public buyers. The scope and methodology to select use cases is explained.

Section 5 provides the main considerations for the selection of a PCP and/or PPI approach.

Section 6 focuses on the requirements of the PCP approach and updated procurement strategy of a
future PCP of Water management innovations considering the specific requirements of the HE PCP call
on the “Customisation/pre-operationalisation of prototypes end-user services in the area Climate
Change Adaptation and Mitigation”.*

Finally, section 7 provides main conclusions and recommendations.

Additionally, the annexes include a diagram of the Water (management) challenge, previous information
on the four challenges related to Floods, Fires, Water and Sustainable and resilient infrastructure, the
summary of the results of the e-pitching sessions, the summary of the Commercial Off The Shelf (COTS)
search, and an overview of the procedures that could be used under the PPI approach.

This orientation paper has been updated with information obtained at the completion of the tasks related
to the SOTA analysis, the Business case development and the fine-tuning of the procurement strategy
based on the work performed with the commitment public buyers in preparation of the PCP-WISE
proposal based on the outcomes of the PROTECT project.

3 See the European Assistance for Innovation Procurement (EAFIP www.eafip.eu).

4 The €19 million pre-commercial procurement call is fully funded by the EU. The goal of the “Customisation/pre-
operationalisation of prototypes end-user services in the area Climate Change Adaptation and Mitigation” call is for
a consortium of public procurers (the “buyers group”) to prepare, launch and implement a pre-commercial
procurement procedure that responds to a commonly identified challenge in the area of climate adaptation and
mitigation. https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-
9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-2024 _en.pdf#fpage=555
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2. Methodology

One of the objectives of the PROTECT project is to identify public buyers’ common pressing challenges
and unmet needs, and to define if the functional requirements can be tackled by existing solutions, by
innovative solutions closer to the market, or whether R&D is needed to develop and test prototypes.

If the solutions are available in the market, a traditional procurement procedure may be conducted. In
case the challenge requires a solution which is near to the market or already on the market in small
guantity but does not meet public sector requirements for large scale deployment yet, the PPI approach
may be applied by using one of the procurement procedures established in the EU public procurement
directives.> When there are no solutions in the market to satisfy the unmet need and there is a significant
gap which requires that the public buyer steers the development of solutions to satisfy its needs and
gathers knowledge about pros/cons of alternative solutions from different providers, the PCP approach
can be applied to create a competitive supply base.

To identify the common pressing challenges and unmet needs, the methodology applied in the context
of the PROTECT project consisted of a value engineering approach, consultations and workshops with
public buyers, and the selection of 4 procurement challenges based on six criteria (Table 1). To
recommend the most suitable procurement strategy (traditional procurement, PCP or PPI) based on the
technology readiness of potential solutions to address each challenge, the preparatory steps of the
EAFIP methodology have been followed, as explained in the following sections.

The value engineering approach consists of 3 stages: (i) Pre-study (including surveys and desk
research); (ii) Workshops (pain point workshops and consultations); and (iii) Post-study (analysis and
recommendations for the implementation of innovation procurement approaches). Value techniques®
where used to describe the scope of problems, use cases, functional requirements, the present state
and the desired (wished) future situation during the first five pain point workshops, one per application
domain: (1) Marine and Coastal environment, (2) Sustainable Urban Communities, (3) Civil Security and
Protection, (4) Energy and Utilities, and (5) Agriculture, Forestry and other Land Use.

Further analysis was conducted to select those challenges with high impact in more than one application
domain and with cross-border relevance, which revealed after the preliminary analysis on the patents
and standards that there is room for innovation beyond the state state-of-the- art given the specific
functional requirements. The analysis led to the selection of 4 procurement challenges across
application domains and relevant to different public buyers from different EU Member States, which
were communicated through the Open Market Consultation (OMC) to receive feedback from the market.
The results of the OMC and the following steps are also described in the sections below.

After the submission of D3.1 Orientation Paper, the work with public buyers was resumed with the
purpose to scoping the R&D needs and use cases based on the insights obtained from the previous
steps and the commitment to prepare a proposal for the HE PCP call. Based on the work of public
buyers, it was deemed necessary to define one overarching challenge that could cluster several use
cases relevant to crises management. In this sense, the Water (management) challenge was selected
based on the rationale that water intelligent solutions and related EO data are crucial to provide climate
services linked to the challenges of floods, fires and sustainable and resilient infrastructure as explained
in section 4.

5 Directive 2014/24/EU of the European Parliament and of the Council of 26 February 2014 on public procurement
and repealing Directive 2004/18/EC and Directive 2014/25/EU of the European Parliament and of the Council of
26 February 2014 on procurement by entities operating in the water, energy, transport and postal services sectors
and repealing Directive 2004/17/EC.

6 See report ANNEX VIII Common needs in five domains using value methodologies (T1.5) in D2.1 Cross-cutting
analysis of drivers of the demand for climate services and barriers.
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2.1. Needs assessment and prioritisation

With the purpose of identifying, assessing, and prioritising needs in the context of the PROTECT project,
two sets of pain point workshops were carried out in March and September 2023. First, five workshops
(one per application domain) took place on 28" and 29" of March of 2023. The second set of four
workshops took place on 18" and 19t of September and focused on four challenges selected out of the
seven challenges initially identified (five from the workshops, one per each application domain, and two
additional proposed from consultations with public buyers). During the more in-depth workshops tackling
each of the four challenges, relevant information was provided regarding the SOTA analysis and the
OMC.

As a result of the first five workshops, five challenges and related keywords for the IPR search were
identified. The outcome consisted of a description of the problem and functional requirements, a use
case stating the ‘as is’ present situation and the ‘wish’ optimal future situation that could be achieved
with innovative solutions. In addition, a value pilot and keywords were preliminarily defined. The
identified challenges in the five application domains expressed as functional requirements were:

e Marine and Coastal environment: Rapid and reliable mapping of flooded areas for planning,
preventing, predicting and post-event intervention and cooperation.

e Sustainable Urban Communities: Thermal monitoring and predicting waste fire to avoid
spontaneous ignition in waste storages and air pollution, using automated naotification of risk of fire
based on the modelling of certain conditions (like the level of humidity, air temperature, height of
the pile of waste, etc.).

e Civil Security and Protection: Identifying illegal dumping of waste in water and sending automated
alerts to law enforcement agencies to prevent the flow of waste causing cross-border damages, and
producing standardised reports that can serve as proof of responsibility in (criminal) judicial
proceedings.

e Energy and Utilities: Predicting the demand for sweet water from different users aimed at
connecting the supply and demand of water for diverse uses (such as farming) in the water value
chain to tackle periods of drought.

e Agriculture, Forestry and other Land Use: Detecting climate vulnerability in the face of challenges
like salinity affecting reproductivity of vegetation, through automated analysis that supports the
decision of experts in preparing resilience plans.

Following the first set of pain point workshops, a series of consultations with public buyers took place,
identifying two additional challenges: (1) Building and restoring resilient cities infrastructure, and (2)
Predicting peak traffic times & CO2 emissions by types of transportation. These two challenges and the
five challenges identified in the pain point workshops were defined as seven challenges with potential
impact across application domains.

From the seven challenges, four were selected for the in-depth second set of pain point workshops. The
methodology to determine the four challenges was based on 6 criteria: (1) commitment to lead a buyers
group; (2) interest of public buyers; (3) genuine need to solve a problem as part of the strategic plan of
an organisation; (4) expected impact of EO and CS on several sectors; (5) technology readiness level
(TRL) (if COTS are available or there is enough room for innovation to conduct a PCP); and (6) EU wide
network, interregional cooperation and cross-border interest.

The assessment of criteria (1), (2), (3) and (6) was based on the feedback from interested public buyers
(through EU Survey questionnaires and consultations). For the assessment of the impact criterion (4),
several elements were taken into account, such as the European level impact, expected replicability of
the solution for other public buyers/regions, impact on sustainability and climate linked to primary needs
(air, water, food, shelter), safety and security, the prevention of risks, and the impact on several users
and sectors. The TRL of potential solutions criterion (5) was based on the preliminary results of the
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SOTA analysis consisting of the patents and standards search using keywords on the intelligent |Plytics
platform?’, the e-pitching results and the assessment of COTS.8

The four selected challenges and the related functional requirements were analysed more in depth
during the second set of four pain point workshops, one per challenge:

e FLOODS CHALLENGE: Rapid-mapping, predicting, preventing different types of floods and
improving coordination efforts, relevant to marine and coastal environments, sustainable cities and
civil protection and security agencies

e FIRES CHALLENGE: Predicting, preventing fires, tracking and tracing causality (causers) in
different scenarios (waste, forest/nature, other), relevant to environmental agencies, sustainable
cities, agriculture, forestry and land use, as well as for civil protection and security agencies.

¢ WATER CHALLENGE: Climate resilient solutions for predicting, connecting data, planning, supply-
demand, relevant to the application domains marine and coastal environments, energy and utilities,
sustainable cities, agriculture, forestry and land use, as well as for civil protection and security
agencies.

e INFRASTRUCTURE CHALLENGE: Sustainable & resilient re-development, restoring & adaptation
of existing neighbourhood’s, including buildings, bridges, roads etc, relevant to sustainable cities,
energy and utilities and civil protection and security agencies.

These challenges were reassessed by public buyers and user stakeholders to define the concrete R&D
scope of a future PCP. The Water challenge was selected and further scoped as the need of water
intelligence for the integral assessment of day-to-day SWVA conditions with space-based value
chains based on local/central knowledge (Al, EO-Inversion/hydrological modelling, etc.). The
data on SWVA conditions can support regular or crisis management processes (e.g. risk indicators)
related to floods, fires and resilient infrastructure in different application domains

The definition of the challenges was the first step of the preparatory phase in the application of the
EAFIP methodology (Figure 1), followed by the SOTA analysis, the OMC, the business case
development and the design of the procurement strategy choosing for a PCP or PPI approach based
on the TRL of the potential solutions.

7 https://platform.iplytics.com
8 See the OMC Report. http://www.protect-pcp.eu/wp-content/uploads/2023/11/PROTECT-OMC_Report_2023 FINAL2 27-11-
2023.pdf

PR

sy
\: =’

E‘ ' “ This project has received funding from the Horizon Europe Framework

Programme (HORIZON) under grant agreement No 101060592

-


https://platform.iplytics.com/login
https://platform.iplytics.com/
http://www.protect-pcp.eu/wp-content/uploads/2023/11/PROTECT-OMC_Report_2023_FINAL2_27-11-2023.pdf
http://www.protect-pcp.eu/wp-content/uploads/2023/11/PROTECT-OMC_Report_2023_FINAL2_27-11-2023.pdf
http://www.protect-pcp.eu/wp-content/uploads/2023/11/PROTECT-OMC_Report_2023_FINAL2_27-11-2023.pdf

PR

4

GTECT B9

e D3.2 Orientation paper to address procurement challenges (final version)
EAFIP methodology
step-by-step
Procurement procedure steps
Tender process A
Business-case - Bvakaton prososals E
;\" et - Awand of pubbe commet Evah‘:alion and
V{ 4 lessons learnt
— - .T — b “ Evaluation results
Research latent Needs assessment { % :' Rnovation procurement
needs & prioritization . |
Waich mating events - Sesgons with end uners
-E-prohing - Panluation ant prortisation
(;;{‘\'-_ - =
Procurement Qn
strategy & tender docurments
ne Techrology Seadiness Past-contract
Lot TRL) o e ced scunin management
Desarmine irnedectual Propery Standaecisation
Kl Rghes (FR) suategy Mositovng IPR oltibgation
- Ghotow procussmen procedure i A
?::;;’l'sltsh%?r’;) . m':-"lon Pm:::u-w . o_d vostors gy o
- Owarview selevars patents el ren 9 m#'\ns;lonniw
stardards :‘muc . Bubis Pv“w'cpﬁnm of Innaustivn .”“N g
e Consultation (OMC) PR, v
. Contract
A ey oty and management
Tost business case Phase 7 & 3 sonder process®
mssumptions and cakculoton Exkaton o
- Inssgt ko et compostins 9 & deliverntd
Valoe Enginsering
'
Figure 1: The steps of an Innovation Procurement project based on the EAFIP methodology
For the actual implementation of the PCP based on the concrete R&D scope of water intelligence,
additional preparatory work will be required in cooperation with the committed public buyers, users
stakeholder group and supporting technical organisations. Together, they will select the final use cases
and design the testing and validation plan as explained in section 6.
2.2. SOTA analysis
The main goal of the SOTA analysis is to identify if there is enough room for innovation to set the grounds
for a future PCP. The SOTA analysis consists of three activities:
(M Analysing the Intellectual Property Rights (IPR), listing the existing patents and standards;
(i) Mapping of the Commercial-Off-The-Shelf (COTS) products; and
(iii) Assessing the material collected, translating this into a list of technologies and assessing
the TRL level of these technologies.
The preliminary results of the SOTA analysis are based on the IPR and standards search using selected
keywords on the IPlytics intelligent platform (https://www.iplytics.com/), the e-Pitching sessions
conducted on 18" and 19" September (see Annex 2) and the COTS mapping (see Annex 3).
During the mapping of the EO-based climate services at EU level performed in the frame of PROTECT,
suppliers were able to provide more details regarding the technology used to provide their services. This
[T

This project has received funding from the Horizon Europe Framework
Programme (HORIZON) under grant agreement No 101060592

[T


https://www.iplytics.com/

D3.2 Orientation paper to address procurement challenges (final version)

information, combined with a desk research, concluded that the providers' most used COTS products
are open data platforms such as Copernicus.

In addition, the initial results showed that there is research going on in fields related to the 4 challenges
and solutions tackling some but not all of the functionalities defined under each of the challenges.

The analysis of the standards and COTS has not revealed any relevant standards for the four
challenges. Regarding the COTS, the initial search indicated that a number of products are available in
the market but they can only partially address the gaps and needs of the procurers. Therefore, the
preliminary conclusion is that there are grounds for a PCP in any of the 4 challenges (Floods, Fire,
Water and Infrastructure).

In the context of PROTECT, an analysis of mapped climate services used the following TRLs.
TRL Definition

1 Preliminary algorithmic stage. Publication of research results.

2 Individual algorithms or functions are prototyped.

3 Prototype of the main functionalities of the integrated system.

4 Alpha version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software development life-cycle; that implements
the main functionality of the software and by which preliminary verification and
validation activities are archived.

5 Beta version. Preliminary release of non-mature software version; distributed to a
community at an early stage of the software life-cycle, that implements the complete
functionality of the software and by which preliminary verification and validation
activities are archived.

6 Ready for use in an operational or production context, including user support, as a
building block or a tool.

7 Demonstrator. Building block and tailored generic software product qualified for a
particular purpose.

8 System qualified and ready to be applied in an operational environment.

9 Has been applied in the execution of an operational environment

Table 1: Technology readiness levels (TRLs) applied to the assessment of mapped Climate Services

2.3. Open Market Consultation results

A Prior Information Notice (PIN)® published in Tenders Electronic Daily (TED) announced the OMC on
potential future procurement activity. The rules and objectives of the PROTECT OMC, as well as the
challenges, the potential public buyers and the PCP approach, were described in the OMC Document
and its annexes. The OMC was performed under the law of one of the potential lead procurers, City of
Haarlem, which is Dutch law.

Through the OMC, the Public Buyers Group (PBG) organized under the PROTECT project
communicated the needs related to the four challenges and informed market operators about the

9 https://ted.europa.eu/udl?uri=TED:NOTICE:574857-2023: TEXT:EN:HTML&src=0
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upcoming PCP of R&D services for the “Customisation/pre-operationalisation of prototypes end-user
services in the area Climate Change Adaptation and Mitigation”.1° During the OMC, it was explained
that the preparation of a PCP proposal would respond to commonly identified challenges (by a group of
20 potential public buyers) in the area of climate adaptation and mitigation that can be better addressed
jointly.

The OMC also aimed to understand the market operators’ capabilities to satisfy the PBG’s needs and
to obtain their input on the viability of the procurement plans and conditions described in OMC document
and annexes.

In sum, the objectives of the OMC were to:

1. Validate the findings of the SOTA analysis and the viability of the set of technical and financial
provisions.

2. Raise awareness of the industry and relevant stakeholders (including other users) regarding the
upcoming PCP.

3. Collect insights from the industry and relevant stakeholders (including users) to finetune the
tender specifications.

The target groups of the OMC were users (including other public buyers with similar unmet needs) and
technology vendors. All interested parties were invited to take part in the OMC. However, it was clarified
that the participation in the future PCP may be restricted to companies from EU and Associated
Countries and that the 100% of R&D services would be required to be performed in the EU or Associated
Countries.

The participation in the OMC was voluntary and non-binding and was at the own expense and risk of
market operators. A market operator could not charge the PBG any costs for participation in the OMC
or for (re) use of its information in the context of a future procurement procedure. It was also clarified
that the participation in the OMC is not a condition for submitting a tender in the subsequent
procurement, does not lead to any rights or privileges for the participants, and is not part of any pre-
qualification or selection process. Neither the provided input in the OMC could be used to evaluate future
proposals.

The OMC activities consisted of:

e Four webinars that took place on 15" and 16" November 2023. The webinars were carried out
in English and broadcasted online. The recordings of the webinars are published on the
PROTECT website, with the aim to enlarge the audience.

e A request for information in the form of an EU Survey questionnaire which was filled out by
18 respondents.

e Other activities and questionnaires as deemed necessary within the scope of the project,
including a publication of a Q&A document.

Based on the feedback provided in the EU Survey questionnaire, the majority of respondents belonged
to start-ups and SMEs, as indicated in the figure below.

10 “Customisation/pre-operationalisation of prototypes end-user services in the area Climate Change Adaptation and
Mitigation”.https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-
bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-2024 en.pdf#page=555

PR

sy
\: =’

E‘ ' “ This project has received funding from the Horizon Europe Framework

Programme (HORIZON) under grant agreement No 101060592

-


https://www.protect-pcp.eu/open-market-consultation/
https://ec.europa.eu/eusurvey/runner/PROTECT-PCP-2023
http://www.protect-pcp.eu/wp-content/uploads/2023/11/PROTECT-OMC-QA.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-2024_en.pdf#page=555
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-9-food-bioeconomy-natural-resources-agriculture-and-environment_horizon-2023-2024_en.pdf#page=555

D3.2 Orientation paper to address procurement challenges (final version)

Type of organization

Santup

SME

Putitc ceganization

Privals crganzabion

Oy

Ansaers  Rahe

[ ]

N

W

a4aN

33.00%

NO Aresvvey 0 QU0

Figure 2: Type of organisations who replied to the Request for Information using the EU Survey tool

The participants who replied to the EU Survey questionnaire were from organisations in France,
Germany, Greece, Luxembourg, Italy, Spain, the Netherlands and United Kingdom.

According to the respondents of the Request for Information, the four challenges can be tackled
including:

Irrigation control and weather forecast services.

A methodology to assess flood risk based on past events, satellite radar data and digital
elevation models (DEMS).

A range of services for water management in a platform combining 3 services: (1) monitoring
irrigated and non-irrigated plots and characterizing irrigation practices; (2) mapping water
bodies and monitoring water availability, and (3) monitoring water quality (turbidity, chlorophyll-
a concentration, etc.).

Measuring atmosphere gases (GHG), both measure the carbon release in case of fire, and
provide inputs during the fire about the atmosphere and, thus evolution of the fire (providing
data and analysis about atmosphere gases during and after the fire).

Cybernetic data collecting devices are in the state of levitation for hours.

Measures to fight against environmental and public health damages and climate change using
remote sensing span from visible to microwave electromagnetic spectrum.

For the FIRE challenge, specific expertise can be useful to detect littering and illegal dumping
and to assess the environmental risk and the climatic conditions that increase the likelihood of
fire outbreaks.

For the Water resilience challenge, the combination of different observations will be key to
developing advanced KPIs that attempt to correlate information on drought, weather, water
consumption, water pollution, crop type and cycles etc.

Services for resilient cities (wildfire, extreme heat, flooding, droughts) and Blue-Green
Infrastructure (location, health, risk) and overlay these to help mitigate risks (especially related
to climate risks).

Use of hyperspectral data with high spectral resolution allowing to locate water sources
(classification) and study the water composition. This type of data is openly or privately
accessible via several providers.

Because climate change will pose a challenge for the water supply and management, there are
currently different initiatives, methods and approaches used to plan and manage the activities
in this area, but there is a lack of connection between them. The tools, methods, norms, etc. of
application in areas such as basin management, distribution networks, water infrastructure
(dams, reservoirs, etc.), agriculture, etc. are completely different and it is not possible to
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implement an overarching management system. Despite the fact that nexus between water,
agriculture and other sectors are of high relevance in the scientific literature, it is proposed to
develop: (1) Methods for identifying the probability of occurrence (both in the current and future
climate) of drought, episodes of high water flow and other situations that may pose a risk for
water management; (2) Systems and methods for processing observation data from local
stations, gauges, earth observation, etc.; (3) Methods for identifying risk level considering
climate trends and projections in conjunction with socioeconomic trends (land use changes,
demands, etc.); (4) Early warning- detection and prediction systems; (5) Basin and water
management systems (considering status, monitoring & forecast —estimated progression)
allowing to manage water resources in the face of droughts, high river flow events, scarcity,
etc.; (6) Maps & graphical representation of water information derived from observational data
and integrated digital twins (simulating hydro-climatology, basin, network, infrastructure and all
components of the water cycle).

Meso modelling of Urban Heat Island and Micro Modelling of Thermal Comfort. For policy
makers and urban designer to make decision for more adapted cities and public places and to
assess the effectiveness of climate adaptation measures and applied adaptations.

Micro modelling of flooding to assess effectiveness of climate adaptation measures and applied
adaptations. Combination of both variables to facilitate decision making process mainstreaming.

There are solutions developed to track coastline resilience, and other blue-economy related
challenges.

Use of satellite imagery, raster maps, and servers to facilitate structured management and
analysis of Big Geo Data. Tapping into existing data services on public data, without
compromising data.

Monitoring GHG emissions from energy infrastructure (power plants, gas pipelines).,

Customisation/development of existing platforms for Flood Mapping at high resolution and
mitigation measures assessment.

Providers indicated as possible contribution to EO outcomes the following:

Irrigation control and weather forecast.
Services based on satellite imagery and Earth observation technologies.

Earth observation capabilities and Al to solve environmental problems. Earth Observation, and
in particular satellite imagery, is the only means to regularly classify events of interest at scale,
with high accuracy and cost-effectively. Al is key to automating classification at scale in very
large volumes of data acquired during observation. Over the past decade, both fields have
benefited from synergetic effects and their combined use is triggering the environment moment,
a moment when we have the necessary tools to measure anthropogenic environmental impacts
and inform decision making and policy. Our expertise is threefold: Remote sensing processing,
advanced Al technologies and environment.

Deploying a solution for water resilience (water pollution and water management) which are
applications related to EO.

A predictable demand for fresh water. This will be allowed through tools and systems that will
take in consideration the regulatory landscape and policies (flood, biodiversity, water quality,
etc.) providing a cohesive framework for water management. The system will be capable of
effectively handling stress situations (both in the long-term/planning and in the short-
term/operational timescales) through data-driven decision-making and interventions, allowing
simulation of activities such as changes in the reservoir management policies, new
infrastructure for water storage, supply and consumption, water saving measures, etc.
connecting the supply and demand sides for sweet water.
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Water quality requirements for different purposes (industrial, biodiversity, bath, etc.). A
comprehensive understanding of the consequences and a combined approach to relevant data
within the entire water cycle chain will be achieved and facilitated by policy guidance, user
engagement, surveys, etc.

Assessment of the evolution of the LST (in cities) using images to evaluate the effectiveness of
climate adaptation measures.

Access and analytics in space and time, through a huge spectrum of 3 party clients, without
programming.

Focus on mitigation of GHG emissions using EO data.

Platform aligned with the expected outcomes of the call by leveraging Earth Observation data
(including Copernicus program), to enhance flood preparedness and response. With a
worldwide the service, at high-resolution, exploiting satellite and geospatial data with Al, to
provide accurate flood risk intelligence and scenario analysis, fostering mitigation and climate
adaptation strategies adoption. This can contribute to reducing demand fragmentation as it
addresses common needs across regions. Furthermore, the platform has scalability, capability
to ingest local user data when available, and a flexible business model (Software As a Service
or Data As a Service) to foster market uptake of climate solutions, encouraging investments in
mitigation/adaptation measures, economic growth and climate resilience.

Providers pointed out the room for innovation in the following specific areas:

Exploring the relationship between floods and ecosystems.

The state-of-the-art algorithms. Earth observation algorithms are not yet able to distinguish
between different types of waste. And to the best of our knowledge there is no model that
combines external data and satellite imagery to detect anomalies in waste facilities that could
trigger fire.

The combination of all the data that is currently available and developing solutions in this way
so that the information is made accessible.

Despite the availability of various software and infrastructure tools to study drought probability,
risk level, water management, etc., no application is proposed to study the level of water
pollution and the impact of human activities (industry, agriculture, etc.) near water sources.

Some topics for development beyond state of the art are (1) Common methodologies,
terminologies, metadata, etc. for all the agents and activities involved in water cycle; (2)
Overarching systems that integrate the monitoring and modelling of all the subsystems of the
water cycle (climatology, hydrology, water storage and distribution, water consumption,
sanitation, etc.); (3) Inclusion of different timescales: most of the tools already existing operate
in the short-term scale, but the inclusion of forecast and projections in the seasonal, annual,
decadal and multidecadal scales can bring benefits for planning and managing; and (4)
Consideration of the water-soil-other activities nexus.

The potential inferences of LST to Air Temperature. Developing monitoring and effectiveness
assessment model though the analysis of evolution of the LST (in cities) using the Landsat 8
and 9 images.

Safe Al integration, location-transparent federation, automatic data fusion across data archives,
and more are needed to maximise EO exploitation.

It was emphasised that while the current market offers a mix of commercial and free solutions
for medium-resolution flood mapping and weather forecasting, a specific solution sets itself
apart by delivering a unified global coverage and cloud-based platform that not only meets
already part of the FLOODS CHALLENGE needs but goes above and beyond. It provides high-
detail flood maps, interoperable with every GIS software, leverages on fast flood algorithms,
enable interaction for mitigation measures effects testing (“"what if””) and does not require highly
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skilled professionals to be run. Acknowledging the gaps, the solution can undergo further
development to fulfil all the requested innovation needs.

Providers proposed the following developments:

Prescription maps.

Merging flood analysis with agricultural and forestry monitoring applications.

Other tools to complete a range of long-term water management solutions.

Models of gas dispersion, inverse modelling to define the original source LTA UAVS.

A model that integrates multiple observations from multiple instruments. One of the difficulties
is the spatial and temporal registration. The others concern the constitution of dataset sufficient
to make the model learn. Self-supervised learning and semi-supervised learning methods will
be leveraged to reduce the need of label.

Combining different data sources together, looking further into the use of Al.

Tools for analysing the composition of water sources & rivers and studying areas of activity near
water sources (agricultural zones using chemicals (pesticides, herbicides, etc.); industries, air
pollution (impacting rainfall) will add value for the water resilience plan.

Some actions including: (1) The analysis of the legal framework, responsible public authorities
and other relevant agents, tools, methodologies, etc. in each of the subcomponents of the water
cycle; (2) The development of new observational methods for water cycle management; (3) The
generation of overarching digital twins, simulating weather/climate, hydrology, water
infrastructure, distribution and sanitation networks, demand (e.g. agriculture, tourism, etc.); (4)
The development of simulation framework (including both physical and data-driven
methodologies such as atrtificial intelligence) for evaluating the effectiveness of actions and
measures to optimize the water cycle components, allowing to make actionable decisions in the
short, medium and long term; (5) Guidance, training and visualization tools, including tailored
dashboards for different decision-makers.

Potential inferences of LST to Air Temperature. Developing monitoring and effectiveness
assessment model though the analysis of evolution of the LST (in cities) using the Landsat 8
and 9 images.

Meso modelling of Urban Heat Island and Micro Modelling of Thermal Comfort. For policy
makers and urban designer to make decision for more adapted cities and public places and to
assess the effectiveness of climate adaptation measures and applied adaptations.

Micro modelling of flooding to assess effectiveness of climate adaptation measures and applied
adaptations.

Combination of both variables to facilitate decision making process mainstreaming NBS.

The modelling of thermal comfort and the impact of the climate change on it, and the modelling
of the impact of the new urban planning project on the thermal comfort.

Multi-stakeholder participations to benefit from mutual collaboration for win-wins.

Focus on the creation of scalable products that can be quickly accessed and used by any
organisation, not creating boundaries.

Allow anybody to have access to information, so anybody (not just specialised technical
departments) can benefit from it, accessing the webpages/information at will.

Enhance datacubes, European-based rasdaman, enhance and integrate further sources and
developments.

Operational and daily monitoring of GHG emissions from infrastructure and facilities worldwide.
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e API for access to flood risk intelligence, Climate scenarios for all types of FLOODS, 3D Digital
Twin, link to ground stations for Al -based flood river stage forecasting

It has been emphasised during the OMC that developments could be achieved by bringing together
advances in imaging systems such as hyperspectral imaging, which provides information on water and
soil composition based on spectral reflectance at several wavelengths, and the Copernicus Sentinel-5P
to study air quality and pollution in regions where water sources & rivers are located, as well as advances
in Al and computer vision methods, and big data analysis.

Among the certifications and standards indicated as relevant to the PCP project are:
e EASA Rules.
e |S014064 related to GHG procedures, quantification, measurement etc.

e Avery diverse set of certifications applicable to the different components of the water cycle. The
harmonization of data for the whole water cycle is planned to be done under the STAC
Specification.

e ESA BIC incubation, FrenchTech labelling.

e INSPIRE, ISO, OGC coverage standards for spatio-temporal data & services: Coverage
Implementation Schema, WCS, WCPS.

Some participants pointed out that there are a lot of certifications and standards. However, certification
and standard procedures are intensive processes. This should be investigated during the solution
design phase.

In conclusion, the OMC confirmed the initial assumptions that the functional requirements of the four
challenges cannot be tackled by one solution and that R&D efforts are required to address existing
technology gaps.

2.4. Business case development

With the information gathered in the previous steps, the preliminary business case was based on the
public buyers’ prioritised unmet needs (and specific technology gaps) to organise the pre-commercial
procurement and achieve the underlying objectives while keeping the costs and risks to an acceptable
level. The baseline has been drawn on a layered approach and common taxonomy to collect water
related data, develop comparative alternatives based on desired functionalities and outcomes and Total
Cost of Ownership (TCO) calculations. Section 6 provides the updated foreseen procurement strategy,
including the PCP budget.
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Figure 3: The five steps summarising the Business Case — EAFIP methodology

2.5. Procurement strategy

The PCP or PPI approach depends on the maturity of potential solutions corresponding to the TRL
framework (Figure 4). The selected challenges for a PCP approach are those where potential solutions
are between TRL 3-5. Those challenges for which solutions available are at higher TRL 7-9 may be
addressed by a PPI approach. The following figure illustrates the relationship between the TRL (or
maturity of the solutions) and the procurement approach/strategy.

TRL & Technology validated in lab

--------------------------

TRLS Technology velidated In relevant

enviroamaent Prototype
TRL 6 Technology demonstrated in development
relevant environment

R teaen

Original developmentof
a limited volume of first
products/services

Figure 4: Relationship between the technology readiness levels (TRLs) and the procurement approaches

In addition, from the mapping of legal frameworks regarding the regulation of PCP, subcontracting,
market consultations and joint cross-border procurement, the legislation in the Netherlands, Finland and
Greece has shown to be more innovation friendly than other countries.
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In the following sections, the four selected challenges are described based on use cases that present
the current situation and the desired outcome from potential innovative solutions. A reference to the type
of contracting authorities/entities for each challenge has been made. The preliminary findings of the
patent and standards search and related technologies are outlined for each challenge.
3.1. Flood challenge
Use case: Rapid mapping of floods
Currently, the mapping of flooded areas (marine, coastal areas and rivers) during severe events can
take weeks, resulting in delays in response and prevention. Public organisations lack reliable tools for
predicting, preventing and responding to such events in a timely manner.
The desired outcome is to establish a system for rapid mapping that enables predictions and projections
to identify risks and define benchmarks. This will involve the development and utilization of software
capable of higher resolution and timely acquisition of satellite information.
Contracting authorities/entities: Cities.
The preliminary patent and standards analysis revealed research on the following aspects:

e Methods for identifying the probability of occurrence of a flood event (risk indicators).

e Flood measuring and trigger system (usually by making grids of the regions).

e After event evaluation of the affected area.

e Flood map production.

e Systems and methods are provided for processing observation data.
It also revealed several technologies & tools: satellite imagery, computer vision, artificial intelligence,
multi sensor input (drones etc), image analysis, statistical analysis, and mathematical analysis, kernel
algorithm, visible-infrared band images of a region, water based network devices.
3.2. Fires challenge
Use case 1: Fire in storage waste facilities
This use case relates to facilities where waste is stored and prone to spontaneous fires, occurring three
or more times a year (in one city). These incidents are particularly prevalent during the summer months
when temperatures are higher. While data on previous fire events exist (temperature conditions, height
of piles, heat waves, composition of garbage, location of storages or disposals) there is no automated
solution available to predict fires and make informed decisions for prevention. As a result, environmental
agency inspectors bear the responsibility of monitoring these facilities, placing a significant burden on
staff resources.
The desired outcome is an automated notification system that promptly identifies the risk of fire in waste
storage facilities. This allows public bodies to take swift and appropriate measures, such as engaging
qualified companies or industries with expertise in waste management. By preventing fires, this solution
aims to mitigate air pollution and reduce potential damage associated with such incidents. It is expected
to obtain an automated notification system based on the processing data including COPERNICUS data.
Contracting authorities/entities: Environmental agencies.
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Use case 2: Wildfire

This use case relates to wildfires starting in forests/fields with crops or grasslands with low vegetation
which could start due to a combination of lack of water/drought and certain conditions which create a
first spark.

Intelligence can be developed to understand the patterns and develop risk maps. Focus on high-risk
areas, measure these areas. Provide water information to provide risk maps. Develop local databases
(local datahubs) with the same standards. A local system should provide more frequent information than
what is available on larger scale. Rebuild water intelligence to understand water levels and when the
thresholds are approached in terms of risk mapping.

The desired outcome is an automated notification system that promptly identifies the risk of fire. This
allows public bodies to take swift and appropriate measures. By preventing fires, this solution aims to
mitigate air pollution and reduce potential damage associated with such incidents. An automated
notification system is expected to be obtained based on the processing data, including COPERNICUS
data.

Contracting authorities/entities: Environmental agencies, LEA’s, fire brigades

Use case 3: Fire cause tracing/tacking

This use case relates to identifying, tracing, and tracking the cause (and the culprit) of the fire. It is
challenging for law enforcement agencies to trace the individuals responsible for criminal behavior (e.g.,
setting fire or dumping substances that cause fire to official waste dumping sites/facilities). In the event
that a fire consumes part of a waste dumping site, it is vital to be able to compare the site’s condition
before and after the fire. This comparison would enable us to determine the amount of waste that was
burnt and, consequently, evaluate the environmental damage caused. Additionally, the same technology
could be used to establish whether the amount of waste entities dumped into the site matches the
amount they report officially. Furthermore, there is a lack of effective measures to inform and prevent
the cross-border effects. Additionally, the absence of usable data hinders the ability to gather evidence
for criminal proceedings.

The desired outcome is the implementation of an alert system that sends notifications to competent
authorities, aiming to prevent the illegal dumping of waste/ illegal activities that could lead to fires in
dumping sites and mitigate the risks of cross-border damage. The system would enable us to compare
the state of the waste dumping site before and after the fire, determine the amount of burnt waste, and
define the extent of environmental damage. Additionally, the system would be able to verify if the amount
of waste entities dumped into the dumping site is consistent with their official reports. Furthermore,
standardized reports and information should be readily available and admissible in civil and criminal
proceedings. This will facilitate the establishment of responsibilities in accordance with the applicable
laws and regulations within the specific judiciary system.

Contracting authorities/entities: LEA’s, fire brigades.

The preliminary patent and standards analysis revealed research on the following aspects:
e Methods for identifying fire risk level.
e Early warning- prediction.
e Fire management system (status, monitoring & forecast —estimated progression).
e Maps & graphical representation of fire information.

= None of the results was related to waste fire specifically but the inventions identified can provide
a technological basis for the challenge.
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It also revealed several technologies & tools: satellite imagery, multi sensor input (drones etc),
vegetation information, and weather data, statistical analysis, and mathematical analysis, cloud-to-
ground lightning distribution characteristics, water based network devices.

3.3. Water challenge

Use case: Demand for fresh water

Currently, there is unpredictability in the demand for fresh water, and there is a lack of connection
between the supply and demand of fresh water. Regulations exist in each EU Member State that
determine the use of water from various sources, such as channels, treated sewage water, and drinking
water, and different purposes such as for agriculture. However, there is a lack of a common language
among different stakeholders (users involved such water companies, industry, farmers, etc.) involved in
the water cycle chain. Additionally, while data is available in certain regions, there is a lack of
connectivity between data hubs and repositories.

The desired outcome Is a predictable demand for fresh water. The regulatory landscape and policies
should be clearly defined, providing a cohesive framework for water management. The system should
be capable of effectively handling stressful situations through data-driven decision making and
interventions. The supply and demand for sweet water should be interconnected based on diverse
needs of users such as farmers, companies, and industries, while also considering the specific
conditions and water quality requirements for different purposes. A comprehensive understanding of the
consequences and a combined approach to relevant data within the entire water cycle chain should be
achieved and facilitated by effective policy guidance.

Contracting authorities/entities: Water authorities/companies, water sanitation authorities

The preliminary patent and standards analysis revealed research on the following aspects:
e Methods for identifying the probability of occurrence of a drought.
e Systems and methods are provided for processing observation data.
e Methods for identifying risk level.
e Early warning- prediction.

e Water and drought management system (status, monitoring & forecast —estimated
progression).

e Maps & graphical representation of water information.

It also revealed several technologies & tools:: satellite imagery, multi sensor input (drones
etc), computer vision, vegetation information, and weather data, statistical analysis and mathematical
analysis, water based network devices, ground measuring data, GUI, use of database management
systems in handling future data.

3.4. Sustainable and resilient infrastructures
challenge

Use case: Integrated sustainable climate adaptation of existing neighbourhood’s

Currently, there is a need for integrated sustainable re-development, restoring & climate adaptation of
existing neighbourhoods both in urban and rural areas.
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The desired outcome is to find a solution to climate adaptation for this complex situation (vulnerable
urban &/ rural areas with a combination of heat, flooding, water scarcity, storms and droughts) using
integrated climate services.
Contracting authorities/entities: Cities.
The preliminary patent and standards analysis revealed research on the following aspects:

e After event evaluation of the affected area.

e Calculation of different scenarios using combination of possible climate effects (e.g.

temperature, flooding, storm, drought).

e Creation of a thermal map of a region.

e Urban heat island detection method.

e Systems and methods are provided for processing observation data.

e Analysis of urban morphology.

e Methods for monitoring and managing urban water resources and hydrology through a network

of stations.

e Early warning-prediction.

e Methods for identifying risk level .
It also revealed several technologies & tools: digital aerial and satellite imagery, photography, computer
vision, artificial intelligence, multi sensor input (drones etc), image analysis, statistical analysis and
mathematical analysis, airborne and spaceborne sensors, deep learning, ground-based data gathering,
remote sensing data, data modelling, open source geographical data, image processing, remote
sensing image and high-resolution remote sensing image with possibility to combine this data with other
important data layers, for example demographical map in order to see if some vulnerable groups
(old/dement/less valid people/lyoung children) live in potential risk area, where evacuation or
transportation could provide additional difficulties compared to other, not vulnerable groups
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4. Further scoping needs and use cases

Further discussions followed the analysis of the market consultation results in the process of obtaining
the commitment of public buyers around the 4 identified challenges described in section 3. Since the
challenges covered broadly the desired end-to-end climate change solutions, where several
technologies would need developments to tackle all the functional requirements, it was deemed
necessary to work on defining the scope of the R&D based on the technical analysis of the needs and
use cases by the end-users of the potential solutions in specific operational environments.

In this context, the public buyers committed to lead and procure jointly a PCP of research and
development services, agreed on selecting one overarching Water (management) challenge covering
different use cases in connection with floods, fires and resilient infrastructure (because of too little or too
much water). The Water (management) challenge requires Earth Observation (regional) data in a
layered approach that identifies which data is available and what data needs to be obtained to
understand the climate patterns. EO-data will be crucial for the provision of climate services that help
improve operations in different application domains.

4.1. The overarching Water challenge

Based on the prior art analysis and preliminary patent search, which showed that no solution was
already available on the market or close to the market to fully tackle the desired outcome and
functionalities of the four challenges, the public buyers decided to focus on one challenge that could be
further scoped to integrate use cases relevant to the other challenges and several end-users in different
application domains. In this process, an overarching Water challenge was selected given that water
management has an impact in crises related scenarios concerning floods, fires and resilient
infrastructure. The Water (management) challenge aims to solve the problem of water intelligence needs
and data requiring the development of original solutions, which will ideally reach TRL 8 through the PCP
approach.

In particular, the analysis conducted on the SOTA concerning the Water challenge reveals a complex
landscape ripe for innovation. Specifically, the analysis of patent applications and industry trends
highlights the absence of a dominant technological leader in the water resilience domain, signalling an
environment favourable to innovation.

The convergence of advanced technologies such as Atrtificial Intelligence (Al) and remote sensing, with
a focus on addressing drought prediction an