Innovation and
Capacity building

in Agricultural Environmeptal and Rural UAV Services

.

© ICAERUS

D4.4 Onsite Learning & Value-added

Services
Version A

WP4: Capacity Building & Value- added Services

Responsible Authors:
Giacomo Carli (OU),
Mackenzie Baert (RFF), George Papapostolou (RFF)

Funded by
the European Union
Grant agreement N° 101060643




| C A E R U S D4.4 Onsite Learning & Value-added Services Report (A)

Grant Agreement No. 101060643

Project Acronym ICAERUS

Project Title Innovat|or! and Capacity building in Agricultural Environmental and Rural
UAV Services

Type of action RIA - Research & Innovation Action

HORIZON-CL6-2021-GOVERNANCE-01-21: Potential of drones as
multi-purpose vehicle — risks and added values

Horizon Europe Call Topic
Project Duration 01 July 2022 — 31 June 2026 | 48 months
Project Website icaerus.eu

EU Project Advisor Stefano Orsini

Project Coordinator Spyros Fountas

Address 75 lera Odos, 11855 Athens, GR | Agricultural University of Athens

Reply to sfountas@aua.gr

Work Package WP4: Capacity Building & Value- added Services
WP Lead Beneficiary The Open University (OU)

el ] T4.3: ICAERUS Onsite Learning
T4.4: Value-added Services for Open Call Beneficiaries

D ENETE I EHRYE S E RS =TS D4.4 Onsite Learning & Value-added Services | V1.0 | A - Final

DENETE EHEEEL RN ENHET A The Open University (OU)

Giacomo Carli (OU), Mackenzie Baert (RFF), George Papapostolou

Responsible Authors (RFF)

Reply to Giacomo.Carli@open.ac.uk

Deliverable type |
Dissemination level’

R — Report | PU — Public

Due Date of Deliverable 30 April 2025

Actual Submission Date 15 May 2025

Version | Status A | Final

Alexandros Fournarakos, Aikaterini Kasimati, Esther Vera, Vasilis

Contributors Psiroukis, George Fragopoulos, Adrien Lebreton, Estelle Nicole, Sonata

Adomaviciute-Grabusove, Konstantinos Grigoriadis, Vassilios
Polychronos
Reviewer(s) Sonata Grabusoveé (BETA VIA)

O
o
0
c
3
@
S
[
2
o
q
3
)
=
(©)
=]

! Deliverable type R: Document, report; DEM: Demonstrator, pilot, prototype, plan designs; DEC: Websites, patents filing, press & media actions,
videos, etc.; DATA: Data sets, microdata, etc; DMP: Data management plan; ETHICS: Deliverables related to ethics issues;, SECURITY:
Deliverables related to security issues; OTHER: Software, technical diagram, algorithms, models, etc.

Dissemination level: PU — Public, fully open, e.g. web (Deliverables flagged as public will be automatically published in CORDIS project’s page);
SEN - Sensitive, limited under the conditions of the Grant Agreement; Classified R-UE/EU-R — EU RESTRICTED under the Commission Decision
No02015/444; Classified C-UE/EU-C — EU CONFIDENTIAL under the Commission Decision No2015/444; Classified S-UE/EU-S — EU SECRET
under the Commission Decision No2015/444



@ ICAERUS

D4.4 Onsite Learning & Value-added Services Report (A)

Document History

Version h Changes

Contributor

Documentation of outputs from workshop at 4th Giacomo Carli (OU)
0.0 PMB (SWOTs, training priorities, Year 1 vs Year 2 | 28/06/2024 . . A ’
Aikaterini Kasimati (AUA)
structure)
0.1 Planning Year 1 on—§|te workshops and initial scope 01/08/2024 All ICAERUS partners
of value-added services
0.2 Planr_ung Year 2 strategy tools and link to online 29/08/2024 All ICAERUS partners
learning modules
Giacomo Carli (OL),
Revised deliverable structure agreed; updated ToC I\G/Izglr(eenme BPaaerta o(thgBj
0.3 to reflect new sections on digital tools, Use Case- | 16/01/2025 9 bap
based workshops, and integration with WP6 (RFF), Alexandros
’ Fournarakos (AUA),
Aikaterini Kasimati (AUA)
First full draft of Value-Added Services: Working Mackenzie Baert (RFF),
0.4 Group design, OCT clustering, workshop planning, | 16/04/2025 George Papapostolou
and digital tool concepts (RFF),
Initial draft of online platform tool prototypes (Market Alexandros Fournarakos
0.5 Concentration Calculator, Business Model Wizard) | 23/04/2025
; ; . (AUA)
and integration plan with WP6
Draft content on the four strategic tools (C-index, Six
0.6 Forces, SWOT, TLBMC) including their purpose, | 24/04/2025 Giacomo Carli (OU)
application, and interpretation
Inclusion of detailed Use Case reports on first round All UC Partners, Aikaterini
0.8 of on-site learning workshops and input from co- | 07/05/2025 Kasimati (AUA), Giacomo
creation processes for business models Carli (OU)
0.9 Internal review 16/05/2025 Sonata Grabusove (BV)
1.0 Final version (A) 17/05/2025 Giacomo Carli (OU)
Disclaimer

Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those
of the European Union or Research Executive Agency. Neither the European Union nor the granting
authority can be held responsible for them.

Copyright message
This document contains unpublished original work unless clearly stated otherwise. Previously published
material and the work of others has been acknowledged by appropriate citation or quotation, or both.
Reproduction is authorised provided the source is acknowledged.

© ICAERUS Consortium, 2025



@ ICAERUS

D4.4 Onsite Learning & Value-added Services Report (A)

Agricultural University of

Athens
(AUA), Greece

Wageningen University
(WU), Netherlands

reframe.food
(RFF), Greece

Noosware BV
(NSWR), Netherlands

GeoSense IKE
(GS), Greece

LAMAQUINA 3D SL/
NOUMENA DATA
SERVICES SL
(LAMAQUINA/NMN), Spain

Institut De I’Elevage
(IDELE), France

UAB BETA VIA
(BETA VIA), Lithuania

Ecological Interaction
(El), Estonia

Hellenic Crop Protection
Association
(HCPA), Greece

Agrifood Lithuania DIH
(AFL), Lithuania

AgFutura Technologies
(AGFT), North Macedonia

The Open University
(OU), United Kingdom

AGRICULTURAL UNIVERSITY OF ATHENS

WAGENINGEN

UNIVERSITY & RESEARCH

r- reframe
Q) .food

&

noosware
— cloud intelligence —

eo5ense

—

M noumena

=y

INSTITUT DE g
L’ELEVAGE Idele

BEI'/\V//.\

ECOLOGICAL INTERACTION
Ieletimk A i A

SHCPA

HELLENIC CROP PROTECTION ASSOCIATION

AgriFoodii
Lithuania

W

Agrrutuca

TECHNOLOGIES

The O
UniverFs)ﬁc

Spyros Fountas
sfountas@aual.gr

Onder Babur
onder.babur@wur.nl

Grigoris Chatzikostas
gchatzikostas@reframe.food

Efstratios Arampatzis
sa@noosware.com

Konstantinos Grigoriadis
kgrigor@geosense.gr

Aldo Sollazzo
aldo@noumena.io

Jean-Marc Gautier
jean-marc.gautier@idele.fr

Sonata Adomaviciute-Grabusove
sonata.grabusove@betavia.lt

Jonathan Minchin
jonathan@ecologicalinteraction.org

Francesca Ydraiou
fydraiou@esyf.gr

Adelé Janulionyté
adele@agrifood.It

Blagoja Mukanov
blagoja.mukanov@agfutura.com

Giacomo Carli
giacomo.carli@open.ac.uk



| C A E R U S D4.4 Onsite Learning & Value-added Services Report (A)

Executive Summary

Deliverable D4.4 Onsite Learning & Value-added Services documents the development and
implementation progress of two core ICAERUS activities: on-site learning workshops (Task 4.3) and value-
added services for Open Call beneficiaries (Task 4.4). This report reflects activities carried out up to the
end of Year 3 (1% year of demo events), including the first cycle of demonstration-based workshops and
value-added services delivered to date, and outlines the implementation plan for the second round of
demonstration events and learning activities in Year 4 (2" year of demo events).

On-site Learning

The first phase of on-site learning was implemented in conjunction with the ICAERUS demonstration
events, each hosted by a Use Case partner and aligned with their respective technical domain: crop
monitoring, drone spraying, livestock monitoring, forestry and biodiversity monitoring, and rural logistics.
These hands-on technical workshops enhanced participants' operational capacity by exposing them to
real-life UAV deployment strategies, equipment handling, and safety protocols.

Building on this foundation, the second round of on-site learning (planned for Year 4) will integrate more
strategic content by linking in-class workshops with the online ICAERUS learning modules developed in
Tasks 4.1 and 4.2. A structured methodology was applied to define the thematic focus of this next phase,
resulting in the selection of four internationally validated tools designed to support the development of
sustainable business models: the market concentration calculator, Grant’s six forces analysis, SWOT
analysis, and the Triple Layered Business Model Canvas (TLBMC). These tools were chosen for their
ability to address key phases in the strategy process—analysis, decision-making, and implementation—
and will be uniformly presented across on-site learning events, value-added services, and the ICAERUS
Platform to ensure coherence and replicability.

Value-Added Services

Task 4.4 delivers targeted support services to beneficiaries of the ICAERUS Open Call Trials (OCTs),
which have been implemented under two types of Open Calls (PUSH and PULL), each launched twice
and collectively funding 20 sub-projects with a total of over €1M in Financial Support to Third Parties
(FSTP). The Value-Added Services are designed to strengthen OCT capacity for commercialisation,
innovation design, and strategic sustainability through three complementary pillars:

1. Working Groups: Themed groups bring together OCTs, ICAERUS Use Case leaders, and pilots
from sister projects SPADE and CHAMELEON. Five domain-specific groups were formed to
facilitate peer exchange and sectoral dialogue: crop monitoring, resource conservation, livestock
& wildlife management, forestry & biodiversity, and rural logistics & cross-cutting technologies. The
first meetings are scheduled for May 2025 and will initiate collaboration, peer learning, and planning
of thematic content.

2. Workshops: A structured workshop series has been developed to support OCTs in:

o Conducting market analysis, including segmentation and competitive landscape
assessment;

o Developing Triple Layered Business Model Canvases, tailored to each domain;

o Understanding intellectual property rights and asset management for commercialisation.
These workshops are grounded in real-world Use Case examples and designed to be
practical and immediately applicable.

3. Digital Tools: A suite of online tools has been designed and prototyped to provide long-term, open-
access support to ICAERUS stakeholders. These include:

o A market concentration calculator based on CR and HHI indices;

o A business model wizard guiding users through the TLBMC framework;

o An IP checklist and downloadable templates for SWOT and six-forces analyses.
These tools are integrated into the ICAERUS Platform and will remain accessible beyond
the project’s duration.
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The activities conducted during Year 3 have established a solid foundation for hands-on learning and
strategic support for ICAERUS stakeholders. The on-site learning workshops successfully transferred
technical knowledge at demonstration events, while the value-added services provided targeted guidance
to OCTs and fostered cross-project exchange. In Year 4, ICAERUS will expand these efforts by focusing
on business development and sustainability planning, offering stakeholders a structured path to turn UAV-
based innovations into market-ready, socially responsible, and environmentally sound services.

By aligning technical implementation with strategic modelling and stakeholder engagement, ICAERUS
ensures that its educational activities and tools are not only impactful in the short term but also support the
long-term transformation of drone-enabled services in agriculture, forestry, and rural logistics across
Europe.
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1. Introduction
1.1 Aim of the deliverable

This deliverable provides an update on the implementation of Task 4.3 On-site Learning and Task 4.4
Value-Added Services during Year 3 of the ICAERUS project and outlines the planned activities for the
second round of demonstration events in Year 4.

Task 4.3 focuses on the coordination of on-site learning activities delivered during ICAERUS Use Case
demonstration events (Task 3.4). These learning activities are designed to complement the online learning
modules developed in Task 4.2 and provide participants with practical, face-to-face capacity building
opportunities. During Year 3, the first round of on-site learning workshops focused on technical UAV
applications. The next round, planned for Year 4, will introduce strategic tools to support business model
development for drone-based services. The methodology for these learning activities is detailed in Chapter
2.

Task 4.4 aims to provide Value-Added Services to the ICAERUS Open Call Trials (OCTs), including
access to sector-specific working groups, training workshops, and digital tools. These services offer
targeted guidance on both technical and business development topics, including market analysis,
sustainable business modelling, and IP management. The design of these services builds on the ICAERUS
Use Cases and is closely aligned with Task 5.6 on business and governance models. While primarily
targeting OCT beneficiaries, the services also engage pilots from the sister projects SPADE and
CHAMELEON and are made available more broadly via the ICAERUS platform.

The implementation of Tasks 4.3 and 4.4 is led collaboratively by RFF, the AUA, and the OU, in close
cooperation with Use Case leaders and other partners.

1.2 Structure of this deliverable

This deliverable is organised into six chapters. Following this introductory section, Chapter 2 presents the
methodology for on-site learning and reports on the outcomes of the first round of on-site workshops held
during Year 3. It also outlines the planning for the second round of workshops scheduled for Year 4.
Chapter 3 introduces the four strategic tools—Market Concentration Calculator, Six Forces Analysis,
SWOT Analysis, and the Triple Layered Business Model Canvas—providing examples and detailing their
role in supporting both on-site learning and Value-Added Services. Chapter 4 describes the design,
implementation, and current status of the Value-Added Services, including working groups, training
workshops, and digital tools for the ICAERUS Open Call Trials. Chapter 5 focuses on the dissemination
of materials via the ICAERUS Platform, presenting the development of interactive tools and access to
recorded workshops and demonstration resources. Finally, Chapter 6 summarises the progress made and
outlines the next steps for completing the on-site learning activities and Value-Added Services in the final
project phase.

10
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2. On-site learning
2.1 Methodology for On-site Learning

Task 4.3 of the ICAERUS project is focused on developing and coordinating on-site learning activities
conducted during the demonstration events of the ICAERUS Use Cases (linked to Task 3.4). These
activities are delivered through face-to-face workshops, organised by each Use Case partner based on
their domain expertise and demonstration focus.

To develop the on-site learning initiatives, a workshop was conducted at the 4th Project Management
Board Meeting in Milton Keynes, UK, on 27/06/2024, involving all project partners in the discussion of the
learning outcomes of the on-site learning activities and the selection of contents and activities. Participants
were involved in discussion across four tables and flipcharts were developed. Each group then shared the
outcomes of the others, and the session concluded with an open floor discussion.

Eight flipcharts were developed and collected. An example of a SWOT analysis developed by a group is
reported in Figure 2.1.

SfreanrhS Weaknesses

droneogenﬂ ion (all) expert:{sc érlanlgua qe

locahon for demo  «-can Of demo evm{s Gally
(uc2) \“33 Uc5 2 locations/
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|n action -weather

different equprent malfncion
Q\o\c&ers 'l'

The notes of the discussion were analysed along with the eight flipcharts. The outcomes of the discussions
were suggested considering the following aspects:
* On-site events are attended by multiple diverse stakeholders with different background, but with,
typically, some technical knowledge;
» Language barriers require to adapt materials to the local language;
» Time constraints limit the on-site event to maximum 1.5 — 2 hours;
+ ltis important to link on-site events with the online course;
* The on-site event should cover both technical and business-related aspects:
o0 The technical aspects should demonstrate the feasibility of the use of drones, its basic
operations, the sensors used for data collection, and how data is analysed;
0 The business-related training should focus on showing the value-added by the use of
drones;

11
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 “Real cases” add value to the on-site events.

Participants reflect on how to divide the training on technical and business contents. A possible solution
was offered by a group during the workshop as shown in Figure 2.2. they suggested the first round of on-
site learning workshops to be planned around technical competence, whereas the second round should
be focused on business-related skills.

Ues: Feasibility (aware Jfeurtent state of pi2y)

chunities (eah iC)
o mfgeuse Pgaf form

Reaulahons

. qeneray
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Year 1 On-site Learning Activities
During the first year of ICAERUS demonstration events, each of the five Use Case partners hosted a
dedicated technical workshop, providing hands-on training and in-depth knowledge aligned with their
specific Use Case and technical expertise.
The figure below illustrates the five on-site technical workshops delivered across the Use Cases:
* Use Case 1: Crop Monitoring — Practical demonstration of drone-based crop monitoring using
the DJI Mavic 3M.
« Use Case 2: Drone Spraying — Technical preparation, safe deployment, and operational
execution of spraying drones.
+ Use Case 3: Livestock Monitoring — Practical applications, challenges, and opportunities for
drone-based monitoring in pasture systems.
* Use Case 4: Forestry and Biodiversity Monitoring — Safe deployment and operational execution
of drone operations in forest environments.
« Use Case 5: Rural Logistics — Principles and evolving landscape of Drones as a Service,
including the European regulatory framework for UAV operations.
These workshops contributed to building both technical and operational capacity among participants,
showcasing real-life UAV deployment strategies in agriculture, livestock, forestry, and rural logistics
contexts.

12
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Technicalon-site workshops

Use Case 1: Crop Use Case 2: Drone Use Case 3: Livestock
Monitoring Spraying Monitoring

Practical demonstration Technical preparation, Practical applications,
of drone-based crop safe deployment, and challenges, and
monitoring using the DJI operational execution of opportunities of using
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Use Case 4: Forestry Use Case 5: Rural
and Biodiversity Logistics
Monitoring
Principles and evolving
Technical preparation, landscape of the Drones
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Figure 2.3: Contents of the first round of on-site learning workshops

Year 2 activities and planning

In the second year of ICAERUS demonstration events, on-site learning will be further developed to
complement the online learning modules focused on developing business ideas and innovation pathways
for drone-based services. This hybrid approach will strengthen the capacity-building dimension of the
project, especially for stakeholders involved in the Open Call Trials.

An initial planning phase was conducted in September 2024 before the first demonstration eventin Greece.
The first series of demonstration events for the five use cases was concentrated on developing
technological knowledge specific to each use case. These are reported in Chapter 2. Figure 2.4 below
illustrates the process followed.

Subsequently, a second phase was designed to complement the online teaching material developed in
Task 4.1. This phase involved a series of meetings, which resulted in the identification of the requirement
to identify four tools essential for transforming a meaningful business idea into a well-structured business
model canvas. Figure 2.4 shows the process followed. The decision to limit the number of strategy tools
to four was not to overload the stakeholders with excessive information. A consensus was reached to
identify strategy tools that would support the strategic development of business ideas linked to ICAERUS
technologies.
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Figure 2.4: Methodology followed to identify and develop capacity on the strategy tools

The working group consulted with other project partners and based the selection of tools on the following

criteria:

e Avoidance of overlap with tools already presented in the ICAERUS online course (e.g., the

sustainability business model canvas);
¢ International validity both in literature and in practice;

e Capability to support the development and presentation of a business idea to stakeholders;
e Ability to support competitive analysis and business modelling as the main areas of business

development;

e A balanced level of complexity to require training, but without necessitating a prior managerial

background.

After two internal meetings, a set of four tools were identified: a market concentration calculator, Grant’s
six forces analysis, SWOT analysis, and the triple-layered business model canvas, which are presented

in Chapter 3.

The team also evaluated the importance of maintaining consistency across the project by developing a
presentation of the tools that is consistent across three points of contact with external stakeholders: the
on-site learning events, the value-added services, and the ICAERUS platform. The choice was based on
the consideration that the stakeholders for the three points of contact are different: on-site demonstrations
usually engage local stakeholders in the use case development, whereas value-added services are



| C A E R U S D4.4 Onsite Learning & Value-added Services Report (A)

dedicated to participants at the open calls, and the ICAERUS platform addresses a broader international
audience. This approach ensures a high level of consistency in the development of valid content and
promotes good integration among both the contributions of project partners and external stakeholders. For
instance, the application of a tool to an open call participant serves as a good example of the tool's use for
participants at demonstration events. This will facilitate the development of a repository of examples based
on the application of the tools to real cases within the project.

Chapter 3 presents the four tools. Paragraph 6.1 shows the next steps to deliver the second round of on-
site learning workshops.
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2.2 First round of on-site learning workshops
This chapter presents the contents and outcomes of the five on-site learning workshops.

2.2.1 Use Case 1: Crop Monitoring
As part of the UC1 demonstration event, the on-site learning workshop provided a practical demonstration
of drone-based crop monitoring using the DJI Mavic 3M. The session, led by Esther Vera, introduced the
drone's structure and sensors while detailing its functionality for agricultural data collection.
Participants were guided through the assembly and setup process, including pre-flight checks and
activation of the remote controller. The workshop encompassed two flight modes:

e Manual flight mode: Participants learned to adjust drone configurations, including maximum
altitude, home point setup, camera settings for photo/video capture, gimbal and zoom control, and
joystick functions. They also understood real-time feedback from the remote controller display,
such as camera view, altitude, orientation, and speed.

e Automated flight mode: Participants learned to define mission parameters, such as flight path per
points or area coverage, adjusting parameters for image overlap or flight altitude. A programmed
flight was executed, capturing images every two seconds, which are essential for generating high-
quality orthomosaics for plant health analysis.

In addition to the Mavic 3M, the DJI Agras T50 spraying drone was presented and compared in terms of
size, capabilities, and use cases, offering participants insight into the broader range of drone applications
within ICAERUS.

The session was highly valued by participants, who appreciated the hands-on exposure to real-world
workflows, from equipment setup to image capture, and the opportunity to connect technical procedures
with agricultural applications.

2.2.2 Use Case 2: Drone Spraying
The On-site Learning Workshop that took place during the demonstration event was jointly facilitated by
the Agricultural University of Athens (AUA) and the Hellenic Crop Protection Association (HCPA). The
workshop was structured around the technical preparation, safe deployment, and operational execution of
spraying drones, with dedicated sessions delivered by both organising partners.
The first session, led by AUA, focused on the technical setup of UAV spraying systems. It included an
overview of drone calibration procedures, optimal application parameters, and the environmental
conditions required for safe operation. Participants were guided through pre-flight preparations, route
configuration, and equipment calibration, with emphasis on risk mitigation strategies for spray drift and
treatment efficacy under different field conditions. Although a live drone flight was not possible due to
strong winds, a static demonstration provided a comprehensive explanation of the equipment and
configurations used during efficacy trials.
The second session, led by HCPA, addressed operator safety and the proper execution of UAV spraying
procedures in line with legal and environmental standards. The session included practical guidance on the
preparation and handling of spray mixtures, personal protective equipment (PPE) use, and operator
responsibilities before, during, and after spraying. Attendees also reviewed documentation practices, such
as pre-flight checklists, spray logs, and calibration records, and discussed regulatory compliance under
Greek and EU frameworks. Despite the weather constraints, the workshop was highly valued by
participants, who appreciated the practical insights into drone setup and safety protocols. The sessions
were praised for bridging the gap between theoretical knowledge and field-level application, offering a solid
foundation for the safe and effective use of UAVs in crop protection.

2.2.3 Use Case 3: Livestock Monitoring
The workshop focused on the practical applications, challenges, and opportunities associated with the
utilisation of drones for livestock monitoring in pasture-based systems. Combining technical presentations,
real-life testimonials, and live demonstrations, the workshop aimed to equip participants with both
theoretical knowledge and field-level experience.
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The first session provided insights from ongoing trials that integrate drone imagery into research protocols
and daily management tasks. Attendees were introduced to various tools employed for data visualisation
and interpretation. The workshop also addressed user feedback, highlighting key challenges such as cost,
weather dependency, and technical training needs, while discussing future development pathways.

The second session explored the deployment of drones for tracking and observing sheep in extensive
grazing environments. IDELE presented the principles underlying drone flight planning, image acquisition
strategies, and data interpretation to support herd management decisions. Special emphasis was placed
on flight safety, animal welfare considerations, and regulatory constraints. Participants observed live drone
flights, which captured real-time footage of grazing flocks, serving as the basis for later discussions on
animal behaviour analysis, headcounts, and monitoring pasture usage.

Overall, the workshop received positive feedback from participants, who appreciated the balance between
practical demonstrations and scientific grounding. It effectively illustrated how drones can complement
traditional observation methods and contribute to more precise and responsive livestock management
systems.

2.2.4 Use Case 4: Forestry and Biodiversity Monitoring

The workshop held during the demonstration event was facilitated by the BetaVia team (formerly known
as ART21) and led by Linas Didziulevicius. The workshop concentrated on drone operations within forest
environments, encompassing technical preparation, safe deployment, and operational execution. It
highlighted the technical setup required for drone operations, including the installation of a Gimbal T7
system for stabilised camera positioning, as well as the maintenance and management of obstacle
sensors. Additionally, the workshop addressed optimal flight parameters and identified the environmental
conditions necessary for safe operation. Participants were guided through pre-flight preparations, route
configuration, and equipment calibration, with a particular focus on risk mitigation strategies within densely
forested areas. Discussions also covered the optimal flight height for enhanced data collection and
adherence to governmental regulations. On-site demonstrations involved drones fitted with hyperspectral
and thermal cameras; however, live flights were not conducted due to the densely populated urban setting
of the demo event. Instead, a video presentation provided step-by-step operational procedures,
accompanied by detailed explanations of each phase. The workshop delivered a thorough exposition of
the equipment and configurations employed during efficacy trials. Attendees also reviewed guidelines
concerning drone operation and regulatory compliance within the EU framework. In summary, participants
highly valued the workshop for its practical insights into drone setup and safety protocols, effectively
bridging theoretical knowledge with real-world applications in forest management.

2.2.5 Use Case 5: Rural Logistics

The workshop comprised two distinct sessions. The conceptual session introduced participants to the
fundamental principles and evolving landscape of the Drones as a Service (DaaS) model. Under the
guidance of Dimitris Ramnalis (GS), the session examined how UAVs are increasingly integrated into a
service-oriented ecosystem across diverse sectors, including logistics, civil protection, public health,
environmental monitoring, and infrastructure maintenance. The facilitator underscored the strategic value
of deploying drones as modular, scalable assets that can enhance public service delivery, particularly in
remote or underserved areas. Key discussion points encompassed the role of interoperability, ethical
deployment, public acceptance, and enabling infrastructure for expanding the use of drones beyond pilot
projects. The session also highlighted how the DaaS approach fosters cross-sector collaboration and
policy innovation to unlock the full societal value of UAV-enabled services.

The applied session, conducted by Vasilis Polychronos (GS), focused on educating participants about the
current European regulatory framework for UAV operations, with particular emphasis on Standard
Operational Procedures (SOPs) required for legal and safe deployment. Vasilis Polychronos elucidated
the structure and requirements of EU drone regulation, including operator registration, airspace
classification, BVLOS provisions, and risk assessment protocols. Drawing from the UC5 demonstration
experience, he provided practical instances of how regulatory requirements were implemented on-site,
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encompassing topics such as flight authorisations, safety protocols, and risk mitigation. The session also
reviewed documentation procedures such as pre-flight checklists and compliance reporting. By bridging
regulatory theory with real-world implementation, the session enhanced participants’ comprehension of
how to align UAV missions with European legal and operational standards.
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3. The Four Tools

According to Paroutis et al. (2015) strategy tools can be defined as “concepts, models and methods
employed by managers during strategy making”. Typically, different strategy tools are employed in different
phases of the strategy process, which is divided in three phases: analysis, decision making and
implementation (Johnson et al., 2017, p. 12; Lynch, 2015, p. 16). We identified four tools which are
connected to different phases of the strategy process so to better serve the needs of the stakeholders:
their links are portrayed in Figure 3.1. The calculation of the Concentration Index and the Six-Forces
analysis are typical competitive analysis tools that enable the evaluation of the strategic positioning within
an industry. The SWOT analysis support the consideration of which strategies can leverage on the
strengths of a company and reduce its weaknesses in the context of the threats and opportunities of a
competitive environment. Finally, the Triple Layered Business Model Canvas can be both connected to
the decision making and to the Implementation phases as it a design tool that inform on how to design a
good business model and how to make sure the different aspects are well orchestrated in its development.

Concentration Index
calculator

Six forces analysis

Analvata Decision
y Making
SWOT analysis

Triple Layered Business Model
Canvas

Implementation

Triple Layered Business Model
Canvas

Figure 3.1: Link between the selected strategy tools and phases of the strategy process

Finally, a recent research reported that a sample of 46 managers confirmed that both the Six Forces
analysis and the SWOT analysis are able to “divide areas up to provide a clear picture” (Wright et al.,
2013).

3.1 Concentration Index Calculator

3.1.1 Purpose of the tool

It is possible to argue that the more competitors there are in an industry, the tougher the competition will
be. This is not always true, however, because it depends on the competitors’ control of their market shares.
Market share represents the proportion of total sales a company achieves within a particular industry over
a specified period, typically one year. It indicates a company's relative size within that industry. Analysing
market shares can provide valuable insights into the competitive dynamics that companies within the
industry encounter.

To evaluate competition in an industry, two indexes can be calculated: the n-firm concentration ratio and
the Herfindahl index. These indexes will also be used later to categorise industry types. Before starting the
analysis, it is important to distinguish the revenue generated from the specific industry that is the focus of
the analysis, especially if a company operates in more than one industry.
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Concentration is not just an important aspect for understanding the behaviour of competitors in an industry
but also for understanding how regulators might react upon a merger of two companies or an acquisition.
The level of concentration of an industry is used by regulators to allocate industries among three broad
categories (non-concentrated, moderately concentrated and highly concentrated), which indicate the need
to act proactively in case of mergers and acquisitions which lead to increasing the levels of concentration
above a threshold level and to potentially monopolistic industries. This is because, as it will be explained
below, monopolies can lead to higher prices and lower product variety which both lower consumer welfare.

3.1.2 Data required
To calculate market shares, usually revenues from companies during a specific time (usually one year)
are to be collected. Data can be collected from specialist data bases such as Osiris, searching for
companies operating in the same industry or market.
Revenues may not always be a good measure for evaluating market shares. Think about the case of online
search engines. A possible way to measure their market shares would be to count how many people open
their web pages.
When calculating market shares it becomes then fundamental to identify the competitors: if the competition
is global, international, national, regional or local. This depends on the industry and market. For instance,
drone producers compete globally, whereas drone-based services are mostly local or regional.

3.1.2.1 Data of the global drone producers
As an example, Table 3.1 shows the markets shares of drone produces across the world (Statista, 2024).

Table 3.1: Market shares of drone producers in 2024

DJI 76

Autel
Other
Yuneec
Parrot
CARRERA
Holy Stone

WWr RO

3.1.3 Method

The n-firm concentration ratio is the sum of the number of largest market shares in an industry. For
instance, concentration ratio 4 (CR4) is the sum of the largest four market shares in that industry, while
CRG6 is the sum of the largest six market shares in that industry. Industries are more concentrated and
therefore CR4 or CR6 will have higher values when fewer firms account for the larger share of the market.
The higher the concentration ratio, the more concentrated the industry, because a smaller number of firms
control a larger share of the market.

An alternative to the n-firm concentration ratio is the Herfindahl index, also known as the Herfindahl—
Hirschman Index, which is given by the following formula:

x; is the market share of the firm in the industry (i);
N is the number of firms in the industry.
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A dedicated template has been developed for calculating the concentration ratio and Herfindahl-
Hirschman Index.

3.1.4 Interpretation of results
According to the Antitrust Division of the US Department of Justice, a market with an H index lower than
0.1 is considered competitive, whereas if the H index is between 0.1 and 0.18, the market is considered
moderately concentrated, and it is considered highly concentrated when the H index is higher than 0.18
(Antitrust Division | Herfindahl-Hirschman Index, 2015).
Table 3.2 below enables an interpretation of results emerging from the calculation of the Herfindahl—
Hirschman Index, following the well-known interpretation of Besanko et al. (2013).

Table 3.2: Industry types and concentration indexes

TEEEE

Typically, | Many Perfect Strong No barriers | Scarce: commodity Good
less than | firms competition market
0.2
Between | Few Oligopoly Strong or weak, Considera | Possible Scarce
0.2 and firms based on rivalry ble
0.6 among companies
Between | 2 firms Duopoly Strong or weak, Considera | Possible Scarce
0.2 and based on rivalry ble
0.6 between the two

players
More 1 firm Monopoly Weak (but possible | High Possible Scarce
than 0.6 threat of entrants)

Adapted from Besanko (2013) and Grant (2016)

The industry concentration can be used to define different industry types which range from a monopoly (in
which only one firm operates within the industry) to perfect competition (an industry with many firms with
equal market shares offering an undifferentiated product; Johnson et al., 2017, p. 76).

A monopoly is a condition where a single company operates with weak or no competition in its industry.
Besanko et al. (2013, p. 176) consider that the cumulative market shares of the remaining companies in
such an industry would be less than 40% and that competitors are unable to overtake the monopolist’s
shares by increasing their productive capacity or the demand for their products/services.

Operating without relevant competitors, a monopolist can optimise its profit, setting prices at a level that
maximises the value capture from customers. The optimal position for a monopolist may result in less
customer choice and higher prices than would be viable in a competitive industry. By contrast, customers
will have less choice, pay higher prices and see their customer surplus reduced. In this situation some
customers will decide not to buy the product because its price would be too high. This situation may have
serious effects on industries that use the monopolist’s products or services; think about the effect of
concentration in steel production, for example. For these reasons, antitrust agencies try to combat the rise
of monopolists, or to open existing monopolies to competitors.

In an oligopoly, a few firms compete in an industry that presents significant barriers to other companies
wanting to join. There is potential for a variety of products to be available, and information availability will
be imperfect, so customers would not be able to evaluate and compare products or services as would be
the case, if there were perfect competition.
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Firms in oligopolistic industries monitor each other’s activities very closely — if one makes a move such as
a price increase, the others will follow suit immediately. Their activities are therefore ‘interdependent’.

A duopoly is a special case of oligopoly, with just two firms controlling the market, who can decide to
collude in fixing the quantities of products or setting the prices. In this situation, the colluding companies
will benefit from higher prices paid by customers, who have scarce opportunity to find the product from
other sellers.

Perfect competition is a type of industry in which many firms offer homogeneous products or services to
customers and information on prices, products and competitors is readily available. Other firms can easily
enter the industry as there are no complex entry requirements. However, a company is unlikely to make
more profits than the minimum required to survive. In this type of industry excess capacity may lead to a
price war because if competitors try to gain market share by lowering their prices, then rivals can match or
undercut that price to gain revenue by selling higher quantities.

If prices continue to fall, the unit price may come close to matching the average unit cost of the
product/service, making it unprofitable to remain in the industry.

Perfect competition is a theoretical ideal, which assumes everyone knows everything and no one has the
power to change anything. While this ideal does not occur in practice, competitive industries may tend
towards perfect competition.

It is possible to argue that the more competitors there are in an industry, the tougher the competition will
be. This is not always true, however, because it depends on the competitors’ control of their market shares.

3.1.4.1 Findings and discussion of the drone market producers market shares
The screenshot reported in Figure 3.2 shows the outcomes of the analysis done with the tool developed
to calculate the concentration indexes.

ICompany Number Company Name Market share Squares CR4 90%
1DJI 76  0.5776 CR5 94%
2 Autel 6 0.0036
3 Other 4 0.0016 Hindex 0.5878
4 Yuneec 4 0.0016 HHI (agencies' version) 5878
5 Parrot 4 0.0016 Numbers-equivalent companies 1.7
6 CARRERA 3 0.0009
7 Holy Stone 3 0.0009

Figure 3.2: Example of the use of the Concentration Index Calculator

The seven companies producing drones are listed on the left. They are ordered according to their market
shares from the largest to the smallest: this is important to calculate the Concentration Ratio properly.
The CR4 shows that the first four players own most of the market. This is also confirmed by the H index
which is almost .6 denoting a monopolistic market, which is quite evident considering the DJI market
share (76%).

3.2 Six Forces Analysis
The Porter Five Forces model, developed by Michael Porter and first published in the Harvard Business
Review in 1979, is a strategic analysis tool used to understand the competitive forces that shape every
industry. The model identifies five key forces that determine the intensity of competition and the potential
profitability within a market. The Six Forces model expands upon Porter's Five Forces framework by
incorporating Grant's sixth force: the bargaining power of complements. This model examines the influence
these forces exert on industry profitability and strategic positioning.
Figure 3.3 represents the six forces.
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Figure 3.3: A representation of the six forces

3.2.1 Purpose of the tool
The primary elements of the model include suppliers, buyers, substitutes, new entrants, and industry
rivalry, each representing a distinct competitive pressure. Grant's contribution—the power of
complements—emphasises products or services that enhance the value of others.
It is vital to consider how businesses can leverage or counter these pressures to attain a competitive edge.

3.2.1.1 Force 1: Rivalry among existing firms
The factors influencing this force are:

+ Competitive industry type: monopoly and oligopoly reduce rivalry.

* Equal distribution of market shares: a uniform distribution of market shares makes rivalry
stronger, while the presence of competitors with larger market shares makes it difficult to challenge
their position (Johnson et al., 2011, p. 59). An increase in the number of firms in an industry reduces
the possibilities of collusion and increases the chances that a firm starts selling at lower prices
(Grant, 2010, p. 74). Despite the idea that the exit of a competitor reduces price competition, and
the entrance of a competitor could increase it, only a small effect of concentration on profitability
has been proved (Schmalensee, 1989; Salinger, 1990).

* Low or negative industry growth rate. In some phases of the lifecycle of an industry, the rivalry
is low because the industry is expanding. This happens in the development and growth phases of
an industry lifecycle, whereas in the mature phase growth rate decreases, giving rise to stronger
rivalry. This continues in the declining phase where the size of the industry reduces.

* High fixed costs required to operate. If the specific industry requires a high level of fixed costs,
then firms will be incentivised to cover those costs by selling at discounted prices.

* High exit barriers. Exit barriers are all the factors that prevent a company from exiting an industry.
If they are present, it would be more difficult to leave the industry, so competitors would rather
engage in price wars.

 The product is a commodity. If it is not possible to differentiate the product, for instance,
agricultural products such as corn, cocoa or soy, competition would be much tougher.

« There is a high strategic stake in the industry. If the industry has a particular strategic
importance for competitors, not just for performances but because it is central for their reputation,

then the rivalry will be higher, because competitors invest in developing new products/services.
23
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3.2.1.2 Force 2: Bargaining power of suppliers
The factors influencing this force are:

Suppliers are concentrated. The same impact of concentration of competitors applies to
suppliers; however, in this case, competitive markets on the supply side are preferable to
oligopolies or, even worse, monopolies. In non-competitive industries the prices of products or
services are higher.

The switching costs are high. If it is easy to change a supplier, then its bargaining power is
limited. Some suppliers are so important that it is very hard to switch.

Information asymmetries. These occur when there is a difference in the amount and quality of
information held by the different parties to a transaction. There is a powerful source of advantage
when one party, in this case the suppliers, has access to more (and potentially better) information
than another, in this case the competitors in the industry. Therefore, the better informed the
competitors of the industry are about the products they are buying and the suppliers they are buying
from, the better their relative bargaining.

Suppliers pose a competition threat. In some cases, a supplier can decide to enter the
competition in the industry it is serving (the industry is the one which buys from the supplier).
Suppliers offer a highly differentiated product or service difficult to find on the market. It is
the condition of some specialised engineering services or of some legal services focused on
specific domains, expertise and countries.

The cost of the product or service offered by a category of suppliers accounts for a
considerable percentage of the cost of the product or service offered by the firm.

3.2.1.3 Force 3: Bargaining power of buyers
The factors influencing this force are:

Buyers are concentrated. The bargaining power of buyers is reduced when there are many.
Remember that here buyers are not necessarily clients of the company under consideration. When
buyers in an industry are few, it means they control large parts of the market shares. This means
that they can negotiate prices from a strong position, while the presence of a high number of buyers
makes them less important in terms of relative market shares. In this case buyers may lose strength
in negotiating prices, becoming price-takers.

Switching costs of buyers are low. Buyers can easily change from one competitor to another.
This becomes especially true as a dominant design diffuses in an industry: this causes the diffusion
of products or services that are quite like each other and results that are interchangeable to buyers.
Information asymmetries. Buyers have difficulties in evaluating and comparing the products and
services offered by the competitors in the industry. This could be due to the complexity of the
product or its specialistic nature (e.g. an advanced medical treatment or a specific legal consult).
One effect of the internet has been to improve buyers’ access to information on product and service
features and prices, enhancing information transparency and enabling disintermediation.
Buyers pose a competition threat

Buyers consider the product a commodity and are more price-sensitive. If the product or
service offered by competitors is less differentiated and like a commodity

Buyers are price-sensitive because the product or service represents a large proportion of
their costs.

3.2.1.4 Force 4: Threat of new entrants
Industries are impacted by the threat of new entrants based on the presence of entry barriers. High barriers
may prevent new entrants from joining an industry, even if it appears attractive. The types of entry barriers
are depicted in Figure 3.4.
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Entry barriers

Exogenous

Endogenous

Figure 3.4: Types of entry barriers

e Exogenous barriers:
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Investments in fixed assets (e.g. plants, equipment). This barrier is not strong if
competitors in the industry have not reached large scale production. In this case a new
entrant would not need a big investment and the industry would probably be in the
development or growth stage. It is important to note that to enter an industry which has
already reached a large scale, a new entrant would have two choices: a) make a large
investment with the risk of not using all the capacity (e.g. not selling all the flight tickets on
its new large aircraft); (b) enter with a smaller investment, resulting in higher unit costs.
Barriers posed by governments such as licences, taxes or authorisations. This is
particularly true in some regulated industries, such as banking and telecommunications.
Legal barriers. Copyrights and patents may constitute a barrier to enter an industry.

e Endogenous barriers

(o}

Investments in research and development to improve the product/service, to reinforce
loyalty of buyers. Adding new features will accustom buyers to expect them and raise the
barriers for a new entrant because customers will already have sophisticated demands.
Investments in marketing to create a large base of loyal customers. This barrier is very
important when buyers have low switching costs. It is also important when there are
considerable network effects, which are the positive effects on the value of goods or
services given by the increased numbers of people or participants using them: a large base
of customers will not be likely to move to the new entrant because they benefit from the
network effect.

Experience developed by incumbents. If competitors have produced many units of a
product or delivered the same service many times, they would have learned how to optimise
the process of production or the routines needed to produce the product or deliver the
service. This would mean that their unit costs would be lower.

Control of supply and/or distribution channels. Incumbents can reduce the threat of
new entrants acquiring the control of suppliers of the industry or of some distribution
channels to prohibit the new entrant to have access to buyers.

Further investments to reach a larger scale. Incumbents could have invested in
enlarging the scale of their operations (e.g. plant) to make the industry less attractive.
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o0 Further investments in developing experience. Incumbents could have increased their
experience by producing more products to benefit from the knowledge developed and to
streamline their production processes.

e Ex-post barriers:

o Ex-post barriers are related to competitors’ reputation for behaving aggressively
with new entrants. Ex-post barriers are threats and not actual barriers. Incumbents can
look accommodating, because the industry is growing and they are not interested in the
new player. Nevertheless, if the industry is mature or in decline, the incumbent could
behave more aggressively to defend their market shares and initiate retaliation practices.
These actions could include:

o0 Introducing predatory pricing: initiating a price-war, incumbents would lower their prices
to a level below the costs sustained by new entrants. This can be done by further
investments in expanding the scale.

o0 Tightening control on supply or distribution channels.

o Initiating litigation: incumbents could react aggressively to new entrants by initiating a
legal dispute on patent or copyright infringement. This behaviour forces the new entrant to
invest energies in defending from allegations and freeze financial resources in case of loss.

3.2.1.5 Force 5: Threat of substitutes
Substitutes limit the potential of an industry by placing a ceiling on the prices that can be charged. To
define substitutes, it is important to be clear about the difference between ‘industries’ and ‘markets’.
A market groups together firms whose products are close substitutes from the buyer’s perspective: the
consumer feels that they can switch from one to the other easily. In contrast, an industry refers to product
groups that are close substitutes from the producer’s viewpoint.
So, for close substitute products, if the price of product A increases then it is reasonable to expect that
customers will turn to the product they consider a substitute (product B), increasing its demand.
The propensity of customers to substitute a product/service with another determines the threat of
substitutes. For example, consider the various ways to capture aerial footage - drones are often favoured
over helicopter rentals due to their affordability and ease of use. Although both methods provide aerial
photography, customers perceive drones as a better substitute due to their lower costs and convenience.
The degree of substitutes’ threat is high when the ratio price/performance in the view of the customer is
perceived as better for the substitute product.

3.2.1.6 Force 6: Bargaining power of complements
Complements are the sixth force missing in the five-forces model proposed by Porter (1980).
Product A can be considered the complement of a product B if an increase in sales in product A generates
an increase of sales in product B (Giarratana, 2013, p. 19) — they help each other’s sales. In other words,
customers consider that the value of product B is higher when offered with product A (Brandenburger and
Nalebuff, 1995).
The organisation that sells a complement is called the complementor.
The complementors acquire bargaining power when:

e They create a monopoly by making their complement the only product required, with control on its
supply. For instance, consider drones equipped with specific software for aerial mapping. If this
software is unique and proprietary, drone manufacturers who control its supply can gain significant
bargaining power. The customers are then dependent on both the drone and the specific software,
creating a monopoly where the complementors dictate terms.

e They make the product a commodity, easily substitutable among competitors. For example,
consider drones equipped with cameras for aerial photography. Various manufacturers produce
drones, and the user may prioritize the drone’s camera functionality over the drone itself. Thus, if
one drone offers better image quality or additional features at a similar price point, it becomes more
desirable, and the user may substitute their current drone with the new option.
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3.2.2 Data required
Being a qualitative analysis, the six-forces analysis benefits from multiple data sources. A combination of
the following sources can widen the input. The quality of each source should be assessed in terms of
currency and reliability.
1. Industry Reports and Publications:
o Market research reports: These provide detailed insights into industry trends, competitive
landscape, and market dynamics.
o Trade journals: Industry-specific publications often contain valuable information on market
conditions and competitive strategies.
2. Government Databases:
e Economic and industry statistics: Government agencies often publish data on industry
performance, growth rates, and market size.
e Regulatory information: Details on regulations and policies affecting the industry.
3. Company Financial Reports:
e Annual reports: These provide information on a company's financial health, competitive
strategies, and market position.
e SEC filings: Documents like 10-K and 10-Q reports offer detailed financial and operational
data.
4. Market Intelligence Platforms:
o Subscription-based services: Platforms like IBISWorld, Statista, and MarketLine offer
comprehensive industry analysis and data.
e Business databases: Tools like Bloomberg and Thomson Reuters provide real-time
market data and analysis.
5. Academic Research:
e Scholarly articles: Research papers and case studies can offer in-depth analysis and
theoretical insights into industry dynamics.
e University publications: Many universities publish research on industry trends and
competitive strategies.
6. Interviews and Surveys:
o Expert interviews: Speaking with industry experts can provide qualitative insights and
firsthand perspectives.
e Customer surveys: Gathering data directly from customers can help understand buyer
power and preferences.
7. Competitive Intelligence:
e Competitor websites and press releases: Monitoring competitors' activities and
announcements can provide insights into their strategies and market moves.
o Social media and news outlets: Tracking industry news and social media trends can offer
real-time information on market conditions.

3.2.3 Method
The model facilitates the assessment of the attractiveness of an industry. The following steps should be
undertaken:
Step 1. Define the industry
An industry can be defined as a group of companies offering products or services that are close substitutes
for each other — that is, products or services that satisfy the same basic customer needs.
(Hill et al., 2014, p. 44; emphasis in original)
To define an industry, consider answering these two questions derived from Porter (2008, p. 91):
e Scope of products or services: which products or services are provided?
e Scope of the industry: is the competition local, national, regional (international or continental) or
global?
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Step 2. Identify the forces operating in the industry (determine who the buyers and suppliers are, etc.),
and ascertain their strength and the underlying reasons for that (i.e. explain why the force is strong,
medium, or weak). To do this, the next six subparagraphs present the checklists that enable to evaluate if
a force is strong medium or week.

Step 3. Evaluate how the six forces influence the level of profitability of the industry.

Step 4. Assess the general attractiveness of the industry to incumbents and potential entrants.

Step 5. Evaluate possible changes in the six forces and how they might be influenced by competitors, new
entrants, or the analysed company.

A PowerPoint template was developed to showcase the analysis, as reported in the screenshot in Figure
3.5.

Six forces analysis: (add industry) T YA
4) Ex-ante exogenous High, Medium, Low? 4) Ex-ante endogenous entry barriers: High, Medium, 4) Ex-post entry High, Medium, Low?
entry barriers: Low? barriers:
Investments Investments in Research and Development Introducing predatory

| - ot pricing
Licences, taxes and nvestments in marketing
authorisations posed by i i
governments Experience developed by incumbents Tlgh.ten. c0[1trol on supply
Intelloctual " Control of supply and/or distribution or distribution channels
ntellectual propel
propery channels Initiating litigation

Investments to reach larger scales

Further investments in developing
experience

2) Suppliers: High, Medium, Low?

1) Industry competitors High, Medium, Low?

3) Buyers High, Medium, Low?

Level of concentration

Level of competition Level of concentration

Switching costs Distribution of market shares

Switching costs

Information asymmetries Industry growth rate Information asymmetries

Possible competition
threat

Fixed costs required to operate Possible competition

threat

Exit barriers

Level of differentiation Level of differentiation

Type of product (commodity or
differentiated)

Proportion of the cost of
the product/service of the
industry competitors

Proportion of the cost of
the product/service of the
industry competitors

Strategic stake in the industry

e 6) Complements: High, Medium, Low?
High, Medium, Low?

T — — : Monopoly on the
complement side

Buyers’ propensity to
substitute

Commoditization of the
Price-performance industry product
relationship of substitutes

Figure 3.5: Template of the six-forces analysis

3.2.4 Interpretation of results
The results from a six-forces analysis refer to the attractiveness of an industry for an existing competitor
and for a potential entrant. A simple example has been developed for the industry of crop disease detection
of plants in the Italian market (see Figure 3.6).
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4) Ex-ante exogenous
entry barriers:

Investments

Six forces analysis: vineyard disease detection service in Italy

Medium

Investment in
technology

Licences, taxes and
authorisations posed by
governments

High regulatory
hurdles

Intellectual property

Software

2) Suppliers:

4) Ex-ante endogenous entry
barriers:

Investments in Research and
Development

Low

Development of proprietary
technology

Investments in marketing

Necessary to build a customer base

www.icaerus.eu

4) Ex-post entry Low

barriers:

Introducing predatory Possible but not
pricing sustainable in the long

run

Tighten control on supply | No risk

or distribution channels

channels

Experience developed by Limited
incumbents
Control of supply and/or distribution None

Limited risk related to
intellectual property

Initiating litigation

Investments to reach larger scales

Yes: high switching costs

Further investments in developing
experience

1) Industry competitors

Learning curves are substantial

3) Buyers

threat

Fixed costs required to operate

Drones and equipment. Al

Level of concentration High for drones Level of competition Early stage of competition Level of concentration

Switching costs Low Distribution of market shares No big players Switching costs

Information asymmetries None Industry growth rate Early stages of the industry Information asymmetries | High
Possible competition Low lifecycle Possible competition None

threat

Level of differentiation

Exit barriers Low

Level of differentiation

Proportion of the cost of
the product/service of the
industry competitors

Buyers’ propensity to
substitute

Type of product (commodity or
differentiated)

Software is the
differentiating element:
tailored to plant diseases

Strategic stake in the industry

None

Proportion of the cost of
the product/service of the
industry competitors

6) Complements:

Monopoly on the
complement side

Possible partnerships

Price-performance
relationship of substitutes

Limited

Commoditization of the

None

industry product

Figure 3.6: Example of application of the template for the six-forces analysis

The application of the template serves to elicit a reflection on each of the points listed in the tables, as
shown in the example below.

Industry Rivalry

The competitive landscape for plant disease detection services in Italy includes various players offering
advanced diagnostic tools and services. The industry is growing due to increasing demand for precision
agriculture and sustainable farming practices. Companies differentiate themselves through technological
advancements and specialized applications tailored to specific plant diseases, making the market
competitive but with room for innovation and specialization.

Bargaining Power of Suppliers
The industry relies on a limited number of suppliers for specialized components like diagnostic kits and
laboratory equipment. This concentration can increase supplier power, as they offer unique and
technologically advanced products critical for the performance and differentiation of plant disease
detection services. Low switching costs relate to the drone equipment.

Bargaining Power of Buyers
The market for plant disease detection services includes various sectors such as agriculture, horticulture,
and forestry. Buyers are sensitive to price, especially in sectors like agriculture where cost efficiency is
crucial. The availability of alternatives like traditional scouting methods and visual inspections can influence
buyer power, although advanced diagnostic services offer significant advantages in accuracy and

precision.

Threat of New Entrants
High regulatory hurdles and substantial capital requirements pose significant barriers to entry for new
players in the plant disease detection service industry. Obtaining permits for diagnostic services and
compliance with safety regulations can be time-consuming and costly. Established companies have built
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strong reputations and customer loyalty, making it challenging for new entrants to gain market share and
compete effectively.

Threat of Substitutes

Traditional methods such as manual scouting and visual inspections can serve as substitutes for plant
disease detection services. While advanced diagnostic services offer advantages in terms of accuracy,
speed, and precision, substitutes may still be preferred for certain applications due to established reliability.
Switching to advanced diagnostic services from traditional methods involves costs related to training,
equipment, and integration, which can affect adoption rates.

Complementors

Collaborations with research institutes can enhance diagnostic capabilities and credibility. Partnerships
with companies like, which offer molecular diagnostics and pest detection, provide complementary
services that can broaden the scope and effectiveness of plant disease detection. Working with agricultural
universities can facilitate access to cutting-edge research and development in plant pathology, further
strengthening the service offerings.

3.3 SWOT Analysis

3.3.1 Purpose of the tool

SWOT stands for strengths, weaknesses, opportunities, and threats. An analysis of these elements
provides an organisation with an overview of its position in relation to its external and internal
environments. The strengths and weaknesses of a business arise from its internal environment,
encompassing resources and their utilisation, structure, culture, and the various business functions.
Conversely, the opportunities and threats stem from the external environment. The decision on which
strengths to build upon and which weaknesses to minimise is influenced by the impact of opportunities
and threats from the external environment. Once the external influences on a business are identified, they
can be judged as either threats or opportunities and subsequently dealt with or capitalised upon, as
appropriate.

3.3.1.1 Strengths

A strength is a competence, a valuable resource, or any positive attribute that an organisation utilises to
exploit opportunities or counter threats arising from the external environment. Strengths may include
resources such as a well-motivated and skilled workforce with a low turnover rate or an attribute such as
a strongly established brand image or reputation. Strengths, as well as weaknesses, are intrinsic to an
organisation, meaning they are not universally shared by all businesses within an industry. For some
organisations, a particular feature can be a strength, while for others, it might be a weakness. For instance,
a well-established and loyal customer base can be a strength in a stable market but a weakness if those
customers are reluctant to try new products, thereby inhibiting innovation.

3.3.1.2 Weaknesses
A weakness is the absence of a competence, resource, or attribute that an organisation requires to exploit
opportunities, counter threats, or outperform its competitors. Reliance on outdated products or processes
can be a weakness if the market demands product innovation or new processes are necessary for more
efficient production of goods or services. Examples of weaknesses include a lack of skilled employees,
insufficient knowledge of customer preferences, financial resource deficits, cash-flow problems, and
obsolete machinery. Certain factors, such as a lack of funds, are typically considered weaknesses in any
organisation, be it a business, public sector, or voluntary organisation. However, some aspects can be
weaknesses in certain contexts but strengths in others. For example, a long-standing, experienced
workforce can be a weakness if it implies resistance to learning new skills and change; conversely, it can
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be a strength if their experience is essential for producing complex goods or dealing with long-standing
customers.

3.3.1.3 Opportunities

Opportunities are prospects in the external environment that an organisation might utilise to gain
advantages. Opportunities can arise from any aspect of the external environment. For example, the advent
and rapid proliferation of mobile telephony have created opportunities not only for businesses involved in
manufacturing and selling mobile phones and providing mobile telephony services but also for numerous
other organisations that can leverage this new technology to communicate with their customers and other
stakeholders.

For instance, educational institutions now utilise mobile phones to communicate with students and deliver
learning materials via platforms like OpenLearn, Coursera and edX. Another example is the recent
advancements and investments in the space industry, which have provided opportunities for numerous
global companies to establish partnerships with space agencies and attract new markets, such as satellite
communications and space tourism. In the drone industry, firms such as DJI have capitalised on
technological advancements to dominate the market with innovative consumer and professional drones,
thereby exploiting the growing demand for aerial photography and videography.

3.3.1.4 Threats

Threats have the potential to adversely affect an organisation's performance. These often originate from
competitors or other factors beyond the organisation's control. Competitors might lower the prices of similar
products or services or introduce new, technologically advanced products or enhanced customer service.
Threats may also arise from various external environmental factors, such as legislative changes, taxation
modifications, technological advancements that an organisation struggles to adopt, natural resource
shortages, and adverse weather events due to environmental issues. Threats from the external
environment can pose a direct risk to the wellbeing or survival of an organisation, but they may also hinder
its ability to capitalise on opportunities. For example, if a business plans to develop a new product based
on emerging technology but a competitor introduces it first, the opportunity becomes less attractive. In the
context of drone companies, regulatory changes might threaten operations by imposing stricter controls
and limitations on drone usage, impacting DJI and other firms' ability to expand their market reach.

3.3.2 Data required

To conduct a SWOT analysis effectively, accurate and comprehensive data must be gathered from both
internal and external sources.

Externally, data should be collected on market trends, competitor analysis, regulatory changes,
technological advancements, and broader economic conditions. Staying informed about political, social,
and environmental factors that could impact the business is also essential. This external data helps identify
potential opportunities and threats that the organisation could leverage or need to mitigate.

Key internal data includes information on the organisation's resources, capabilities, and current
performance metrics. This encompasses financial statements, workforce skills assessments, inventory
levels, production capabilities, and operational efficiency records. Additionally, customer feedback, sales
data, and market share reports are crucial in understanding the organisation's strengths and weaknesses.

3.3.3 Application method
The most basic SWOT analysis will examine how threats and opportunities can be addressed while
enabling the organisation to leverage its strengths and weaknesses to achieve its objectives. This can be
achieved through lists of strengths, weaknesses, opportunities, and threats. Such lists should be concise
and specific, highlighting key and significant issues. A fundamental SWOT analysis includes an
assessment of the organisation's current situation and its aspirations for the future, with the timeframe
varying from a few months to several years, depending on the organisation's business and current status.
A more sophisticated approach to conducting a SWOT analysis involves considering strengths,
weaknesses, opportunities, and threats concerning key business functions. These functions include
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marketing, operations, human resources, accounting, finance, and occasionally information management.
For instance, drone companies like DJI may identify strengths in their advanced engineering capabilities,
weaknesses in regulatory compliance, opportunities in expanding into new geographical markets, and
threats from competitors and regulatory changes.

3.3.4 Interpretation of results
An example of a generic SWOT analysis is reported in Figure 3.7, referring to a hypothetical company
providing vineyard disease detection in Southern Europe named VineFly.

Swot analysis of VineFly www icaerus.eu
STRENGTHS WEAKNESSES

* Specialized Al Models Accurate and early detection of vineyard * Reliance on Harvest Data Dependence on timely harvest data for
diseases like downy mildew and leafroll virus. comprehensive yield correlations.

« Advanced Imaging Technology High spatial resolution using * Adaptation Challenges Need for further adaptation to largescale
hyperspectral and multispectral sensors. commercial environments.

« Established Network Strong collaborations with viticulture research * Regulatory Compliance Challenges in complying with regulations across
institutes and vineyard management companies. multiple jurisdictions.

« Cost-Effective Data Acquisition Affordable drone-based data * High Initial Investment Significant initial investment in drones and Al
acquisition reduces time andlabour compared to manual methods. technology.

OPPORTUNITIES

» Market Expansion: Potential to expand into major winegrowing
regions like France, Italy, and Spain.

* Al Pipeline Adaptation Opportunity to adapt Al models to other
vineyard diseases and crops.

* Partnerships: Collaborations with wine producers to integrate data
into logistics planning.

* Technological Advancements Continuous advancements in Al and
drone technology can enhance service offerings.

THREATS

» Emerging Competitors New competitors offering bundled solutions
could impact market share.

* Regulatory Shifts: Changes in regulations imposing stricter drone usage
limits.

» Stakeholder Acceptance Delays or lack of acceptance from stakeholders
unfamiliar with Atbased phenotyping.

 Economic Factors Economic d(lvlryjurrtsorﬂmtiogls‘irl,agricu_ltyl'_all
markets can impactjgv men =

=

Figure 3.7: Example of SWOT analysis using the template designed for ICAERUS project

3.4 Triple Layered Business Model Canvas

The Triple Layered Business Model Canvas (TLBMC) is a Business Model Tool for depicting sustainable
business models. Its innovation lies in the fact that it adds two (2) additional layers (after the economic
layer): an environmental layer and a social layer. Interaction patterns emerge within each layer of the Tool
but also emerge between the layers. The result is that, when all layers are considered together, the TLBMC
is far more efficient in depicting how a Business Model may generate different values across the three
dimensions — economic, social & environmental. The TLBMC was introduced by Joyce and Paquin (2016)
with the purpose of coming up with a business model tool that, when represented visually, would
immediately convey an all-rounded and holistic interpretation of a Business Model.

3.41 The Layers

“As a tool, the TLBMC bridges business model innovation and sustainable business model development
to support individuals and organizations in creatively and holistically seeking competitive sustainability-
oriented change as a way to address the challenges facing us today” (Joyce & Paquin, 2016)
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3.4.1.1 The economic layer

The TLBMC builds upon the original Business Model Canvas (Osterwalder et al., 2010), considering the
nine (9), interconnected components of the Canvas: Value Proposition, Customer Relationship, Channels,
Key Resources, Key Activities, Partners, Costs and Revenues. The BMC was explored, amongst other
BMTs, in D5.7 Inclusive Business & Governance Models Report (A) and the BMC’s ability to explore
the intricacies of a Business Model have been established. It was decided that the triple layer business
model will be used for the Use Cases and the Open Call Trials, and as such business model exploration
will not be pursued here.

The Business Model Canvas is a Business Model Tool, i.e. it is a visual chart with elements describing a
company’s or product’s value proposition, customers, infrastructure including its partnerships, and financial
aspects. It has been widely adopted in practice for designing business models (Osterwalder et al., 2010).
However, it follows an organization-centric approach that renders the model from the perspective of a
single company, as opposed to a network-centric view (Turber et al., 2015). It focuses on the processes
controlled by the focal company and pays less attention to the customers’ active role in value co-creation.
A particular characteristic of the Business Model Canvas is that Osterwalder and Pigneur, who invented
it, insisted that the Business Model Canvas should always be a one-page document. The main reason for
this is that the Business Model Canvas, being a Tool, should bear a single, robust message: how to
implement the strategy of the Business Model. Another reason is that Osterwalder advised the use of
graphical icons in business modelling as much as possible (Prabhu et al., 2013) for the message to be
pithy and succinct, as shown in Figure 3.8.

Economic Business Model Canvas

Sured | g =
5 | (S | | 583

Partners Value 3 Customer | Customer
| Propositions ‘ Relationship Segments

Channels

Revenue

Figure 3.8: The Triple Layered Business Model Canvas: The Economic Layer

The Business Model Canvas, understandably, incorporates the nine (9) building blocks: value proposition,
partner networks, customer segment, customer relationship, channel, key resources, activities, revenue
streams, and cost structure (Osterwalder et al., 2010). A brief explanation of each block, which is generic
and can be found easily through numerous online sources, is presented below:

1. Key activities: The most important activities in executing a company's (or, in the case of the
Project, a use case’s) value proposition.
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Key resources: The resources that are necessary to create value for the customer. They are
considered assets to a company (or, in the case of the ICAERUS, the Partnership) that are needed
to sustain and support the business. These resources could be human, financial, physical and
intellectual.

3. Key networks: To optimise operations and reduce risks of a business model, organisations usually
cultivate buyer-supplier relationships so they can focus on their core activity. In the case of
ICAERUS such networks are expected to emerge from the networks of each participating partner,
but also from networking activities undertaken by the implementation effort itself.

4. Value propositions: Services a business (or, in the case of the Project, an economic actor in
general) offers to meet the needs of its customers. The value proposition provides value through
various elements such as newness, performance, customization, "getting the job done", design,
brand/status, price, cost reduction, risk reduction, accessibility, and convenience/usability. The
Project’s use case results should be at the core of the value proposition.

5. Customer segments: To build an effective business model, any economic actor offering a service
must identify which customers it tries to serve. ICAERUS’ use cases will provide a point of direction
for this building block, but it is also the main task of the Business Model to determine potential
customer segments for its use cases.

6. Channels: ICAERUS can deliver its value proposition to its targeted customers through different
channels. Effective channels will distribute the value proposition in ways that are fast, efficient and
cost-effective. In the case of ICAERUS, the value proposition can reach potential clients through
channels developed during the project’s lifetime (store front), partner channels (major distributors),
or a combination of both.

7. Customer relationships: To ensure the survival and success of any business endeavour,
responsible Project Partners will have to specify the type of relationship they want to create with
their identified customer segments. In the case of the Project, that element should address two
critical steps of a customer's relationship: How the emergent business opportunity will get
customers and how it will keep customers purchasing or using its services.

8. Cost structure: This describes the most important monetary consequences while operating under
different business models. The cost structure can be cost-driven and value-driven. Given that costs
are absorbed in the case of the Project through its funding, the cost structure is expected to be
value driven.

9. Revenue streams: The way the potential business opportunity is expected to generate income
from each customer segment. This building block is expected to be further elaborated upon further
in the analysis.

In conclusion, the Business Model Canvas is a Business Model Tool which has met with wide acceptance
from the business community and beyond. Its plasticity has rendered it immensely popular amongst other
Business Model Tools and its robustness has solidified its reputation as a valid tool for Business Model
implementation.

TLBMC makes use of the BMC because it accepts that Osterwalder & Pigneur’s Tool allowed for some
sustainability elements to be considered during the development of a business model, however the Canvas
was found to be more profit-centric, with the environmental or social aspects giving way to a “profit-first”
approach. To elaborate further, if a Business Model wanted to emphasize the social or environmental
aspect of developing a (sustainable) business model the BMC was deemed a limited tool for the task and
a new Tool would need to be employed (e.g. the Sustainable Business Model Canvas). The TLBMC,
however, aspires to achieve more than that and give the user the freedom to explore a sustainable or
sustainable-oriented business model in a more creative way, than other available BMTs. Osterwalder and
Pigneur's BMC is utilised, of course, and its functionality is maximized by employing the model solely on
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the economic aspect of the value proposition. This liberates the BMC from having to depict environmental
and social benefits of the business model, since these are taken care of by the other two (2) layers.

To make everything work together, the TLBMC allows the business model to be depicted using a triple
bottom line (TBL), where each canvas layer is dedicated to single dimension and together they provide
the means to integrate pattern interactions across layers. The TBL approach allows for business model
actors to consider formally (i.e. by a standardized method) their economic, environmental and social impact
(Savitz & Weber, 2014).

3.4.1.2 The environmental layer
The environmental layer of the TLBMC builds the Business Model (Figure 3.9) uses a life cycle approach
of environmental impact and it is based on Life Cycle Assessment (LCA) for measuring a service’s
environmental impact overall. By utilizing LCA approach with business innovation a service’s innovation
can be explored with environmental characteristics in mind, in contrast to more traditional business
innovations.

Environmental Life Cycle Business Model Canvas

.‘é‘ .\\\ -‘ ' \ }
) $ %A

Suppliesand Production Functional End-of-life Use Phase
Out-sourcing Value

" 3
ey Pt San

Materials Distribution

Environmental impacts Environmental benefits

Figure 3.9: The Triple Layered Business Model Canvas: The Environmental Layer

The logic behind the Canvas remains much the same: just as BMC is depicting how potential earnings
outweigh costs the environmental layer of the TLBMC attempts to ascertain how the business model can
incur more environmental benefits than impacts. Employing the LCA approach referenced above the nine
(9) components of the environmental layer of the TLBMC are briefly explained below:

1. Functional Value: The functional value models a service’s functional unit in LCA (given that our
interest is focused on ICAERUS’ use cases, other considerations of the functional value are of no
interest).

2. Materials: Materials are, of course, the environmental counterpart of BMC’s Key Resources
element. As it can be impractical, or simply unfeasible, to introduce all key resources into the
economic layer so it can be equal impractical to include all physical material in this element.
However, the intend is to include those key materials that bare the most environmental impact.

35



. | C A E R U S D4.4 Onsite Learning & Value-added Services Report (A)

Production: The production element of the environmental layer of the TLBMC is the environmental
counterpart of the Key Activities of the economic layer. In the case of ICAERUS’ use cases such
data will be made available through the experimentation process and would scrutinize how each
use case promotes the environmental footprint of the service generation process. Again, the issue
here is not to populate the element with extraneous data but to distil the information and depict
those Production activities with the most environmental impact.

4. Supplies and outsourcing: The environmental counterpart to the economic layer's “Partners”,
Supplies and Outsourcing, it includes all Production and Material activities that may be necessary
to produce the functional value, but are not integral for the implementation of the use case, in the
case of ICAERUS.

5. Distribution: Following the BMC element-by-element, distribution involves the environmental
counterpart of the Channels component. In case of ICAERUS’ use cases this could potentially
involve logistics regarding the assembling of drones etc.

6. Use phase: Use phase deals with the environmental impact of the Business Model’s functional
value; the element may include maintenance and other similar considerations.

7. End-of-life: End-of-life deals with repurposing or reusing Material or Production elements. In the
case of ICAERUS use case’s things to consider could be drone batteries, other addons etc.
Admittedly, the line between Production and End-of-life can become blurry, it should be looked
upon as the business model attempt to consider environmental impact of its innovations beyond
the scope of service development.

8. Environmental Impacts: The Environmental Impacts element incorporates all ecological costs
associated with the Business Model. While in BMC this element is usually reserved for financial
costs, in the environmental layer it may be related with CO;, emissions, resource depletion or
misuse etc. ICAERUS’ use cases are already producing raw data on the issue, for example the
Crop Spraying use case calculates dispersion patterns in accordance to viscosity etc.

9. Environmental Benefits: The Environmental Benefits elements is, of course, the environmental
counterpart to Revenue, extending the concept of value creation beyond the strictly financial. In
essence, this element provides the opportunity for the Business Model developer to reduce
negative or increase positive impact by exploring potential environmental innovations.

As mentioned, the environmental layer is meant to provide a comprehensive outlook on the environmental
innovation of a business model, to explore more in-depth environmental concerns and provide the
opportunity, through vertical pattern interactions, to align sustainability efforts across the whole business
model.

3.4.1.3 The Social Layer

The social layer of the TLBMC is meant to present the opportunity for a dedicated depiction of how
Business Model elements interact with all potential stakeholders of the value proposition (Figure 3.10). As
was explored in 2.1.2 & in 4.1.2, when a business model addresses sustainability concerns or when the
business model of choice becomes the sustainable business model then there is an increased need to
identify how all stakeholder groups interact with all elements of the BMC. The Social Layer of the TLBMC
brings into focus these key social impacts that come out of the relationships with the stakeholder groups.
At the same time the social layer acts as a thorough and exhaustive tool to develop and design
ICAERUS UCs governance models.
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As with the environmental layer the social layer retains the nine (9) element outlook of the economic layer,
ensuring that there is robust information horizontally within the canvas but also foreshadowing about the
vertical interactions that can be derived from the multilayer examination. A brief explanation of the
elements of the social layer is elaborated below:

1.

2.

Social Value: Social value lies at the heart of the social layer and is dedicated to depicting how
the Business Model mission can create benefit for its stakeholders and society in general.
Employee: The employee element is reserved for employees as organizational stakeholders of
the business model. In case of ICAERUS’ use cases this could involve researchers and other staff
involved in project implementation.

Governance: The governance element depicts the organizational structure and decision-making
policy of an organization. In the case of ICAERUS the governance element could be dedicated to
explaining how each use case’s business model should be governed, under the service-dominant
mindset.

Communities: Communities is the social counterpart of Partners. The social layer of the TLBMC
attempts to bring the two concepts together, exploring social relationships that emerge between
suppliers and local communities where they are involved. On the social layer, ensuring
identification and, consequently, interaction with these Communities can generate mutually
beneficial relationships.

Societal Culture: Societal Culture considers the overall potential impact of an organization on
society overall. This may seem far-fetched in the case of ICAERUS, but the project overall will incur
a substantial societal impact overall and, as such, an examination of the impact incurred by each
use case may provide unique insights.

Scale of outreach: Scale of outreach is meant to explore the strength of the relationships that the
project builds with its stakeholders. Given that ICAERUS is employing a robust communication and
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dissemination strategy and given that the whole effort is quantified through the Dissemination and
Communication KPls, the element is expected to be populated with substantial data.

7. End-users: The social counterpart to the End Phase (environmental layer) and the Customer
Segments elements, this element depicts how the value proposition attends to needs of the end-
user.

8. Social Impacts: As with their economic and environmental counterparts, Social Impacts assesses
the social cost of sustainable or sustainable-oriented business model. It extents the financial costs
of the economic layer and the environmental impacts of the environmental layer.

9. Social Benefits: Social Benefits are those positive aspects of the value creation process, carried
out by the business model implementor. This element is dedicated to depicting the overall social
benefit of an organization’s actions. In the case of ICAERUS the element would depict the social
benefit incurred by the successful implementation of the use case.

3.4.2 Vertical and Horizontal Coherence of the Triple Layered Business Model Canvas
As mentioned in the beginning of the chapter, the innovation of the TLBMC lies in its proposition that it can
depict a holistic overview of any given Business Model, considering environmental and social concerns.
This, by definition, makes it a tool that was developed out the necessity to better examine sustainable or
sustainable-oriented business models and this is the main reason why it seeks to explore the
environmental and societal aspect with such alacrity.

As such, Figure 3.11 below exemplifies the Vertical Coherence and the Horizontal Coherence that
emerges from the application of the tool.

Horizontal coherence Vertical coherence

Economic layer 4 ‘

4
"f/

£

Environmental layer

Social layer

Figure 3.11: The Triple Layered Business Model Canvas: Horizontal and Vertical Coherence

e Horizontal Coherence: The Horizontal Coherence of the TLBMC enables the in-depth
examination of a Sustainable or Sustainable-oriented Business Model, it encourages the business
model developer to address sustainability in a far more elaborate method while it presents
succinctly the different type of value creation within the Business Model. In the case of ICAERUS’
use case such an approach would at first, explore in depth, through the market analysis, a
financially viable business model but also set the foundations, from the design stage of the BM, to
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take into consideration the environmental and social aspect of each use case. The opportunity to
“discuss” each use case’s economic, environmental and social benefits and pit them against the
possible financial costs and potential environmental & social impact is unique in the tool's
approach. More than that, the Tool instigates, through its environmental and social layers, the
exploration of the potential impact of ICAERUS’ on both the environment and its stakeholders.

e Vertical Coherence: Vertical Coherence is, of course, achieved by the alignment of each layer of
the TLBMC — a condition which allows interaction patterns to be examined across different types
of value. To that end, Vertical Coherence is essential for producing a Canvas of a much higher
resolution that other tools, given that relationships can be observed from one element to the other.
Vertical Coherence does not simply “stack” vertically aligned relationships but provide pathways
from the vertical to the horizontal, thus always keeping the informational flow going.

3.4.3 Purpose of the tool
The purpose of this tool is to facilitate the transfer of structured knowledge and applied business modelling
practices from the ICAERUS Use Cases (UCs) to the Open Call Trial (OCT) Beneficiaries within the context
of the Value-Added Services. More specifically, it seeks to translate the rich insights generated during the
development and piloting of ICAERUS drone-based services into a format that is both practical and
replicable by third-party innovators, entrepreneurs, and practitioners participating in the Open Calls.

The Triple Layered Business Model Canvas (TLBMC) has been selected as the Business Model Tool
of choice, precisely because of its capacity to encapsulate not only the economic aspects of a business
model but also its environmental and social dimensions. This comprehensive, three-tiered approach aligns
with ICAERUS’s overarching vision of promoting sustainable, inclusive, and scalable UAV-based services
in rural, agricultural, and environmental settings.

The core value of the TLBMC within the Value-Added Services framework lies in its dual function:

o Knowledge Codification: It serves as a means of capturing and documenting the rationale,
structure, and evolution of the UCs’ business models. This ensures that valuable know-how
generated during ICAERUS’s implementation phase is preserved and made accessible to OCT
participants.

o Knowledge Transfer: It functions as a capacity-building and mentoring tool during Value-Added
Services workshops. By deconstructing the UC business models into the three TLBMC layers and
illustrating them with real data and use case experience, the tool empowers OCT Beneficiaries to
adopt a sustainability-oriented approach in developing their own business models.

e To guide and inspire the OCT Beneficiaries as they work on their own projects. By sharing the
TLBMCs developed with each UC, along with supporting explanations and examples, we provide
the OCTs with a practical resource they can adapt and build on for their own purposes.

The detailed methodology is described in Paragraph 4.2.2.

39



| C A E R U S D4.4 Onsite Learning & Value-added Services Report (A)

4. Value Added Services

The value-added services are designed to complement the broader capacity building efforts of the
ICAERUS academy by providing practical, hands-on knowledge exchange to the open call beneficiaries.
Three (3) types of complimentary services will be offered:

1. Working group access: bringing together projects from all the different PUSH and PULL Open
Calls, the ICAERUS Use Cases and the pilots of sister project's SPADE and ICAERUS that are
focused on addressing similar challenges.

2. Workshops: a series of workshops on:

a. Market Analysis (1 workshop, including all Groups)
b. Triple Layered Business Model Canvas (a series of workshops, 1 per Group)
c. Intellectual Property and Asset Management (1 workshop, including all Groups)

3. Online digital tools: a set of basic indicators accessible on the platform.

a. Market concentration calculator

b. Business model wizard

c. IP checklist

d. Templates (e.g., 6-forces analysis and SWOT)

The value-added services target the beneficiaries of the ICAERUS Open Call trials (OCTs), however by
expanding the working groups to include sister projects and by including the digital tools on the platform
they are accessible to a broader range of interested stakeholders.

The delivery of the value-added services is dependent on two (2) factors that have both created
challenges.

e Timing of the OCTs: since there are four (4) timelines, the open call implementation phases never
overlap for example, the PUSH 1 was finished before the PULL 2 started

e Business model development for the ICAERUS Use Cases: the business models developed for
the project Use Cases are a focal point of the value-added services, however their final versions
are not anticipated until the end of the project. This is because the Use Cases need to be mature
and producing results to provide the necessary input and work through the business modelling
tools. This meant it would not be practical to offer services during the market phase of each OCT,
as the first round of sub-projects would have access to less developed information.

To overcome these challenges, it was decided that the value-added services would be offered to the OCTs
within the duration of the ICAERUS project even if their specific sub-project was already completed. The
additional benefit is that workshops will be organized thematically as opposed to chronologically which will
offer more tailored content and initiate more relevant discussions.

The specific timeline of each service is discussed in their respective sections.

4.1 Open Calls
The ICAERUS project has dedicated just over 1M€ to providing Financial Support to Third Parties (FSTP),
which is being distributed to 20 Open Call Trials (OCTs) within two (2) distinct types of Open Calls (PUSH
and PULL), each with two (2) launches, as shown in Figure 4.1.
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Figure 4.1: An overview in numbers of the ICAERUS Open Call

Each selected sub-project accepted has a twelve (12) month implementation period divided into three (3)
phases: Design, Development, and Market.

The outcomes of the Open Call trials including the full description of the selected projects fall within the
scope of D5.5 Open Call plan and monitoring report (B update). A summary is provided in Table 4.1, and
includes the launch date, implementation period and the selected projects for each call.

Table 4.1: Summary table of the ICAERUS Open Calls

Launch: April 2023

Sub-projects:

e AGROTWIN by Agrobit srl (Italy)

e AIM by Schweitzer Ingenieurgesellscahft mBH (Germany)
e SENSOR 2.0 by TAAL s.r.| (ltaly)

e SHIELD by Obsidian Innovation Institute (Portugal)

e SKYFAR by Agricloud (Romania)

Launch: February 2024

Sub-projects:

e DiVine by VelesSense (Serbia)
e gprSense by Sensar Consulting (Belgium)
e OPTIVERY by Fundacion Instituto Tecnoldgico de Galicia (Spain)
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PULL 1

Launch: October 2023

Sub-projects:

e AldLeafhopper by InnovPlantProtect (Portugal)

e Beetcraft-aid by Pheno-Inspect GmbH (Germany)
e DAEPHC by Hmezead exim d.o.o (Slovenia)

e FLOX by Flox Robotics (Sweden)

e LMDV by Low Altitude Ltd (UK)

e OliScan byt Tenute Librandi (Italy)

PULL 2

Launch: July 2024

Sub-projects:

e FAMMSs by Ordine & Sicurezza Srl (ltaly)

e Forest Guard by Institute for Security and Strategic Research (Slovenia)
e Heidedrones by Grenspark Kalmthoutse Heide (Belgium)

e RODENT by Sumski Mir & ICEF (Serbia)

e HYGRI by AVT Airborne Sensing Italia srl (Italy)

e U-AInSPECT by EUCentre (ltaly)

4.2 Value-Added Service 1: Working groups

4.2.1 Objective
The first service offered to the OCTs is membership in sector specific working groups. The objective of
these working groups is to bring together OCTs, ICAERUS Use Cases and the pilots from sister projects
SPADE and CHAMELEON who are addressing similar challenges.
During the pitch event for each round of Open Calls, participants were asked what they expect to obtain
from the ICAERUS project. The most common response was networking and access to experts.
Furthermore, during bi-monthly meetings the OCTs have shown great interest in each other’s work, asking
in depth questions and initiating discussion on their various challenges or contributing their experience and
solutions.
Working groups provide the networking opportunities sought out by the OCTs and offer a space for more
in-depth discussion around common issues and solutions. It will also enhance the workshops (service 2)
as content can be tailored to the working group area.

4.2.2 Methodology
An excel spreadsheet (Figure 4.2) was used to cluster the ICAERUS Use Cases and OCTs. The first table
is organized based upon Use Cases, PUSH 1, PULL 1, PUSH 2 and PULL 2 and provides basic
information including the project, organization responsible, country, a brief description and subject area.
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The second table breaks down subject areas into four (4) broad sectors and in some cases additional sub-
focus areas:

e Crop monitoring
o Disease detection, stress identification, and weed monitoring
e Resource conservation
o0 Crop health, soil and water management
e Livestock, wildlife, forestry and biodiversity monitoring
0 Livestock monitoring and wildlife management
o Forestry, Environmental and Biodiversity Monitoring
e Rural logistics, infrastructure and cross-cutting technologies
0 Rural logistics and infrastructure
o0 Cross cutting technologies (security and tech development)
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Figure 4.2: Clustering table for the working group distribution

This approach was used to account for the diversity of the OCTs which would not all fit within the specific
categories of the ICAERUS Use Cases. Multiple boxes could be selected for each. The distribution of
projects per topic was then examined and an initial categorization was made and evaluated. The objective
was to create groups with between 4-7 members to ensure discussion without being too large. The
following groups were created:

e Group 1: Crop monitoring (7)

e Group 2: Resource conservation (5)

e Group 3: Livestock, wildlife and forestry, biodiversity monitoring (7)

e Group 4: Rural logistics, infrastructure and cross cutting technologies (6)

To enhance the cooperation efforts of Task 7.5 Coordination with relevant projects it was also decided to
consider the pilots from sister projects SPADE and CHAMELEON and to give the option to invite their
open call trials. Their projects are broken down in Figure 4.3.

43



@ ICAERUS

D4.4 Onsite Learning & Value-added Services Report (A)

Working
Group

Activity

Description

Validate the capacity of the CHAMELEON platform for tracking and

Project

CHAMELEON

| Livestock monitoring and
3 management health assessment of individual animals (Greece).
c < ; Pilot on the Greek island Lesvos that aims to promote and improve
| Livestock pliot different breeding via grazing & health monitoring (Lesvos, Greece). SPADE
— Validate the capacity of the CHAMELEON platform for tracking water
Minayards moniooag status, health of plants, health assessment of vineyards (Austria). SRAMEEEON
Cropping Pilot The open-field case study in Spain of potgto crops and terraced crops SPADE
use cases (Spain).
Forest fire defense plan for | Automate the generation of forest fires defense plans for rural areas, CHAMELEON
rural areas especially in those areas with high risk (Spain).
Forest monitor for potential | Validate the capacity of the CHAMELEON platform for tracking water CHAMELEON
dangers status, health of plants, health assessment (Austria).
: A case study in Southern Norway with 3 pilots in forestry inventory,
Forestry pllot forest harvest, and other forest operations (Southern Norway). SPODE
Forestry pilot A case study in Southern Norway with 3 pilots in forestry inventory, SPADE

forest harvest, and other forest operations (Southern Norway).

Figure 4.3: Distribution of sister project SPADE and CHAMELONE within the ICAERUS working groups

4.2.3 Current status

After integrating the CHAMELEON and SPADE pilots it was determined that the livestock monitoring, and
forestry monitoring should be separated. The final five (5) working groups and their members is provided

in Table 4.2.
Table 4.2:

Resource Conservation

Forestry, environmental and bio
monitoring

Crop health, soil and water management .

The five ICAERUS working groups and their members

e |CAERUS UC1: crop monitoring
e AgroTwin

e Sensor2.0

o Al4lLeathopper

o BeetCraft-AID

e DAEPHC

e HYGRI

e CHAMELEON pilot
e SPADE pilot

e |CAERUS UC2: drone spraying

LMDV
e OliScan
e DiVine

e gprSense

e |CAERUS UCS3: livestock monitoring

o Flox

e RODENT

e CHAMELEON Livestock pilot
e SPADE livestock pilot

diversity °
e FAMMS

ICAERUS UC: forestry and biodiversity monitoring
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o ForestGuard

e Heidedrones

e CHAMELEON Forestry pilot
e CHAMLEON Forest fire pilot
e SPADE Forestry pilot 1

e SPADE Forestry pilot 2

e |CAERUS UCS5: rural logistics

e OPTIVERY
o UAlnspect
e SHIELD

e SKYFAR

e AIM

An invitation was prepared and shared with all partners (Appendix 1), that included the working group
distribution and the objectives of creating these groups. Dates were confirmed with the ICAERUS Use
Cases Leaders before invitations were sent to the OCTs and sister projects. A presentation template was
also shared (Figure 4.4).
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ICAERUS Sector Specific Working Groups
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Figure 4.4: An indicative slide from the first sector specific working group meetings

The aim of the first working group meeting is to introduce the organizations involved and the work they
have been doing. To manage time, only those listed within the group were asked to prepare a presentation.
As such, invitees were encouraged to contact RFF and AUA if they felt they were placed in the wrong
working group.

1st working group meeting
The first working group meetings are scheduled between May 5- May 9, 2025.
e Crop Monitoring (UC1) - Monday, 5 May | 09:00-10:30 CET
o Resource Conservation (UC2) - Monday, 5 May | 11:00-12:30 CET
e Livestock Monitoring & Wildlife Management (UC3) - Tuesday, 6 May | 11:00-12:30 CET
e Forestry, Environmental & Biodiversity Monitoring (UC4) - Wednesday, 7 May | 11:00-12:30 CET
e Rural Logistics, Infrastructure & Cross-Cutting Technologies (UC5) - Friday, 8 May | 09:00-10:30
CET
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Members were requested to prepare a 5-minute presentation of their work and were asked in advance if
they had any specific questions or topics for discussion. The agenda is included in Appendix 2.

4.3 Value-Added Service 2: Training Workshops

4.3.1 Objective
The second value-added service offered to the OCTs take the form of a structured workshop series
designed to provide targeted, hands-on support in developing sustainable drone-based business ideas.
The aim is to help them refine their market strategies, build robust business models, and understand how
to manage and protect intellectual assets. These workshops are grounded in the experiences of the
ICAERUS Use Cases and structured to ensure that participants gain practical skills that can be directly
applied to their own projects.

4.3.2 Methodology
Each workshop is built around a core theme—market analysis, business modelling, and intellectual
property management—and is delivered in an interactive format. Sessions include introductory
presentations by ICAERUS partners and invited experts, case studies from the Use Cases, collaborative
breakout activities, and real-time feedback. The workshops are conducted online to maximise accessibility
and will also be recorded and made available on the ICAERUS Platform for future use.

4.3.2.1 Workshop 1: Market analysis
Market Analysis introduces key tools and concepts for evaluating the commercial environment of drone-
based services. It includes market segmentation, competitor analysis (using frameworks like the Herfindahl
Index and Porter's Five Forces), and techniques for defining user profiles and assessing adoption
readiness. Use Case examples are used to illustrate these methods in real-world settings.
More details on the tools are provided in Section 2.

4.3.2.2 Workshop 2: Triple layer business model canvas
Triple Layer Business Model Canvas walks participants through the economic, environmental, and
social dimensions of business model design. Participants are introduced to the TLBMC structure and
supported in drafting their own models, using templates and examples drawn directly from ICAERUS Use
Cases.
The Triple Layered Business Model Canvas (TLBMC) has been selected as the Business Model Tool
of choice, precisely because of its capacity to encapsulate not only the economic aspects of a business
model but also its environmental and social dimensions. This comprehensive, three-tiered approach aligns
with ICAERUS’s overarching vision of promoting sustainable, inclusive, and scalable UAV-based services
in rural, agricultural, and environmental settings.
The application of the Triple Layered Business Model Canvas (TLBMC) within ICAERUS was based on a
structured, hands-on co-creation methodology. A series of workshops and targeted mentoring
sessions were organised by RFF, engaging each Use Case leader in the co-development of their business
models. The process focused on supporting participants in mapping their services across all three layers
of the TLBMC—economic, environmental, and social—through guided facilitation and iterative feedback.
The Miro boards used by each use case are included in Appendix 3.

The approach combined structure with flexibility, ensuring consistency across Use Cases while adapting
to their specific contexts. Key methodological elements included:

e Facilitated workshops introducing the TLBMC structure and its relevance for sustainable
innovation.

e Tailored templates for each layer of the canvas, pre-filled with prompts and examples based on
project themes.

e Use of real-world data gathered from pilot activities, stakeholder consultations, and technical
demonstrations.
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Reflective discussions with Use Case leaders to identify gaps, challenges, and unique value
propositions.

o lterative refinement of each canvas, ensuring coherence between the three layers and alignment
with ICAERUS objectives.

This practical, collaborative approach not only ensured that the business models were grounded in real
experiences but also laid the groundwork for transferring this methodology to Open Call beneficiaries. The
resulting TLBMCs now serve as both reference tools and working examples to support capacity building
and innovation design during the Value-Added Services phase.

Summary of Use Case 1 — Crop Monitoring

UC1 focuses on precision crop monitoring using drone imagery and Al-based analysis. The economic
layer of the canvas identified public partners such as the Department of Agriculture, as well as potential
customers in wineries, universities, and agronomic consultancies. The revenue model leaned toward
data-as-a-service, supported by data hosting providers and domain-specific analytics.

In the environmental layer, the Use Case explored the impact of transport fuel usage, drone hardware
composition, and the energy footprint of flight and data transmission. Socially, the model emphasized
engagement with local communities, especially in pilot areas where farmers are beginning to adopt
precision agriculture. Stakeholder trust and digital literacy emerged as critical success factors. The key
takeaways from each layer of the canvas are summarised in Table 4.3.

Table 4.3: The kei takeawais from each laier of the canvas from the Crop Monitoring Use Case

Department of agriculture

Energy footprint of drones

Trust from local communities

Data hosting services

Transport fuel use

University collaboration

Wineries as clients

UAV material inputs

Stakeholder engagement

Economic

Environmental

Societal

Summary of Use Case 2 — Drone Spraying

UC2 developed a drone-enabled spraying service aimed at increasing efficiency and reducing chemical
overuse. The economic model centered on partnerships with drone manufacturers, agrochemical firms,
and cloud computing providers, offering services on a pay-per-hectare basis.

Environmental considerations included eco-friendly components, drift reduction, and battery
recycling, while socially, the model aimed to protect farm workers by minimizing exposure to chemicals.
The canvas strongly highlighted the role of training and upskilling rural drone operators and embedding
clear governance protocols. The key takeaways from each layer of the canvas are summarised in Table
4.4,

Table 4.4: The kei takeawais from each Iaier of the canvas from the Drone Spraiing Use Case

Pay per hectare model Battery reuse Worker safety
Drone and cloud partners Eco-components Rural operator training
Agrochemical firms Drift reduction Transparent governance
Economic Environmental Societal
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Summary of Use Case 3 — Livestock Monitoring

UC3 applies drones to monitor livestock movement and health in open rural areas. Key partners
included livestock institutes, data analysis software firms, and local advisors. The economic model
focused on reducing losses and increasing traceability for farmers, with subscription access to monitoring
tools.

Environmentally, this Use Case has a light footprint but emphasized battery life, flight range, and reuse
of components. On the social side, UC3 stressed community acceptance, respect for rural traditions,
and engagement with hikers and farmers to address concerns over privacy and noise. The key
takeaways from each layer of the canvas are summarised in Table 4.5.

Table 4.5: The key takeaways from each layer of the canvas from the Livestock Monitoring Use Case

Subscription model Low impact flights Community acceptance
Livestock institutes Battery lifecycle Hiker/farmer relations
Data analytics services Durable sensors Data ethics

Economic Environmental Societal

Summary of Use Case 4 — Forestry and Biodiversity Monitoring

UC4 employed drones for environmental and biodiversity assessments in forestry zones. The
economic layer identified customers such as state forest agencies, conservation NGOs, and
environmental regulators, while partners included drone producers and software platforms for
analysis.

The environmental layer was rich, addressing flight energy consumption, sensor lifespans, and
sustainable sourcing of drone parts. The social model revolved around forest owners, local farmers,
and hunters, whose involvement was essential for drone operations in shared landscapes. This UC’s
TLBMC emphasized building a trust framework for environmental surveillance. The key takeaways
from each layer of the canvas are summarised in Table 4.6.

Table 4.6. The key takeaways from each layer of the canvas from the Forestry and Biodiversity Use Case

Environmental agencies

Sensor sustainability

Forest owners

Conservation NGOs

Forest-safe UAV parts

Local hunters

Monitoring as a service

LCA considerations

Community monitoring

Economic

Environmental

Societal

Summary of Use Case 5 — Rural Logistics

UCS5 tackled the challenge of drone-enabled rural delivery, especially for non-medical items in
underserved areas. Partners included UAV part manufacturers, local government, and
telecom/network providers. The economic model envisioned service contracts with public actors and
last-mile delivery hubs in remote villages.

Environmental elements focused on replacing fuel-based transport, minimizing emissions, and
scalable reuse of drone components. Socially, the UC identified beneficiaries such as people in need of
fast delivery, isolated populations, and local technicians, highlighting the potential for job creation
and service equity. The key takeaways from each layer of the canvas are summarised in Table 4.7.
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Table 4.7: The key takeaways from each layer of the canvas from the Rural Logistics Use Case

Delivery hubs Replace fuel transport Isolated rural users

Public contracts Emissions reductions Local job creation

UAV manufacturing partners Recyclable parts Tech accessability
Economic Environmental Societal

Detailed example of data collection from Use Case 2

Use Case 2 (UC2), which focuses on the deployment of drones for agricultural spraying, served as a
practical example of how the Triple Layered Business Model Canvas (TLBMC) can be built using real-life
project data and stakeholder input. The data collection process for this Use Case was conducted through
a combination of structured workshops, pilot testing, and collaborative MIRO board activities. These
provided insights not only into the service and operational elements of the drone-based model but also
into its wider environmental and social implications.

The economic layer was constructed around clear value propositions (Error! Reference source not
found.), such as increased precision in spraying, reduced chemical waste, and cost-effective field
coverage. Key partners included drone manufacturers, agrochemical companies, and cloud
computing providers supporting data-driven operations. Revenue streams were envisioned around
“drone-as-a-service” models offered to farms lacking internal UAV capacity, with value driven by efficiency
gains and reduced labour requirements. The MIRO board also identified battery suppliers and
certification bodies as essential contributors to operational and regulatory compliance.

Value Proposition
Precision Data-driven c Frecti Faster, flexible
spraying insights for oo gctuve applications
reduces optimised altern'a.tlve 19 compared to
chemical spraying Kgoition| ground
waste. decisions. SRISYEL: sprayers.
On-demand &
scalable
service for
small & large
farms.

Figure 4.5: Example of value proposition input

In the environmental layer, specific attention was paid to the supply and use of eco-friendly drone
components, as well as the management of chemical dispersion and battery waste. Entries such as
“‘eco-friendly drone components” and “lightweight designs for reduced energy consumption” were

noted, reflecting an awareness of the life-cycle impact of drone hardware. Distribution elements considered
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the logistics of drone deployment in rural areas, while the use phase captured data on reduced
chemical drift and resource savings, informed by field test observations. The end-of-life tile included
issues around battery recycling and hardware reuse, pointing to circular economy considerations.
Examples from the Functional Value box are shown in Figure 4.6.

Functional Value

Figure 4.6: Example of functional value input

The social layer was equally rich. Key stakeholders identified on the MIRO board included farmers and
agricultural workers, local communities, and drone operators. The “Local Communities” tile explored
the potential for job creation and improved rural service delivery, while the social value component
highlighted benefits such as increased safety by reducing human exposure to chemicals. The
governance component emphasised the need for clear operating protocols, particularly given the
sensitivity of flying drones over farmland. The board also raised the importance of training and upskilling

for rural drone operators, a key enabler for long-term adoption. Figure 4.7 shows the input provided for the
Social Value category.
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Social Value

Figure 4.7: Example social value input

This data was not only used to complete the TLBMC but also to demonstrate the horizontal and vertical
coherence between its layers. For instance, the value proposition of safer and more sustainable spraying
was reflected across all dimensions: economic efficiency, environmental performance, and social
responsibility. The UC2 canvas is now a reference case within the ICAERUS Value-Added Services and
will be shared with OCTs to illustrate how drone-based innovations can be structured around sustainability
from the outset.

Example: Building a Sustainable “Drone as a Service” Business Model

One of the clearest patterns that emerged across the ICAERUS Use Cases was the move toward a "Drone
as a Service" (DaaS) approach. Rather than selling drones as products, teams focused on providing
drone-enabled services—such as spraying, monitoring, or data analysis—as on-demand, packaged
offerings that users could access without needing to own or operate the technology themselves. The
Triple Layered Business Model Canvas (TLBMC) was particularly effective in helping teams think through
the practicalities and implications of this model. The example shared with the Use Cases is provided in
Table 4.8.

Table 4.8: Example of a TLBMC for a “Drone as a service” model

Layer Element ‘ Example Inputs
Key Partners Drone manufacturers, Software providers
Key Activities Flight planning, Spraying services
. Key Resources UAV fleet, Cloud processing platform
Economic Affordable access to precision services, Pay-per-use
Value Proposition flexibility
Customer Segments | Farmers, Agri-cooperatives
Channels Digital platform, Ag advisors
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Customer
Relationships Training, Ongoing support
Revenue Streams Service fees, Subscription models
Cost Structure Equipment leasing, Staff costs
Supplies &
Outsourcing Eco-certified component suppliers, Open-source software
Production Modular assembly, Lifecycle tracking
Materials Recyclable plastics, Rechargeable batteries
Functional Value Reduced emissions, Less agrochemical use

Environmental = Distribution Local delivery hubs, Drone operators
Use Phase Battery recharge cycles, Low-noise operation
End-of-Life Component recycling, Refurbishing
Environmental
Impacts Reduced CO2, Less soil compaction
Environmental
Benefits Improved biodiversity, Waste minimization
Local Communities Rural farmer networks, NGOs
Governance Fair use policy, Data governance
Employees Drone pilots, Local tech teams
Social Value Safer spraying, Labor replacement

Social Societal Culture Tech adoption culture, Gender inclusion

Scale of Outreach Regional workshops, Field demos
End-users Agricultural SMEs, Organic producers
Social Impacts New job roles, Reduced exposure
Social Benefits Digital inclusion, Better health outcomes

In the economic layer, the DaaS approach was built around service efficiency, cost savings, and
access to advanced technology. Key partners often included Al software providers, drone
manufacturers, and regulatory bodies ensuring compliance. Revenue models were shaped around
subscription fees, pay-per-use contracts, or public-private partnerships—especially where
municipalities or cooperatives acted as customers. Several Use Cases also highlighted the role of local
intermediaries or service hubs to ensure reliable delivery and technical support.

The environmental layer raised questions that might otherwise be overlooked in a traditional model.
Teams examined the use of ethically sourced materials, recyclable components, and low-emission
drone operations. Some canvases, including the DaaS template itself, emphasized sustainable supply
chains and the impact of logistics and battery waste. The "Use Phase" and "End-of-Life" tiles provided a
space to reflect on resource intensity, reuse potential, and how services could be designed to reduce
the environmental footprint across the lifecycle.

In the social layer, the DaaS model opened opportunities for skills development, rural job creation,
and community-level adoption. Almost all UCs pointed to the importance of involving local
communities, both as beneficiaries and contributors. Ethical considerations—such as data privacy,
informed consent for aerial monitoring, and ensuring inclusivity—were discussed as integral parts of
the model. Governance structures were also identified as a key factor, with emphasis on transparent
decision-making and clear responsibilities among service providers and public authorities.

By working through the canvas with all three layers in mind, the teams were able to craft business models
that felt both ambitious and grounded. The DaaS model, as captured through the TLBMC, demonstrates
how drone technology can be delivered as a practical service, while being economically viable,
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environmentally responsible, and socially embedded. This model now serves as a reference point for
OCTs exploring similar service-based innovations.

Conclusions

The application of the Triple Layered Business Model Canvas (TLBMC) across all five ICAERUS Use
Cases demonstrated the tool’s capacity to structure drone-enabled services with sustainability at their
core. Each Use Case used the canvas to critically assess how its solution delivers value—not only in terms
of economic feasibility but also in relation to environmental performance and social inclusion. This process
led to the development of five distinct, yet thematically interconnected, business models spanning
agriculture, rural logistics, biodiversity monitoring, and livestock management.

Several cross-cutting patterns emerged from the exercise. Most notably, all Use Cases gravitated toward
variations of the Drone as a Service (DaaS) model, reflecting a shift from technology ownership to service-
based delivery. Economically, this model offers flexible access to advanced capabilities (e.g., spraying,
monitoring) through subscriptions or on-demand use. In terms of environmental outcomes, Use Cases
focused on energy efficiency, recyclable components, and reduced resource use. The social dimension
was equally prominent, with an emphasis on community engagement, training opportunities, and the
ethical deployment of drone services.

Beyond informing internal strategy, the real strength of these TLBMCs lies in their ability to serve as
replicable models for the OC sub-grantees. As part of the ICAERUS Value-Added Services, these
canvases will be shared with the Open Call Trials (OCT) through a series of thematic workshops and peer
exchanges. Each UC's canvas will act as a teaching case, showing how a drone-based solution can be
structured, iterated, and scaled responsibly. Templates, sector-specific examples, and guided exercises
will be used to help OCT participants build their own TLBMCs, using real project insights as a starting
point.

In this way, the outcomes of Task 4.4 contribute not only to the maturity of the ICAERUS Use Cases, but
also to the capacity building and strategic empowerment of the OC Beneficiaries, supported by the
project. By embedding sustainability and co-creation into the core of business design, ICAERUS ensures
that its value-added services offer a practical roadmap for meaningful and inclusive drone adoption across
Europe’s rural landscapes.

4.3.2.3 Workshop 3: Intellectual Property and Asset Management
Intellectual Property Rights (IPR) are the ownership rights for creations of the mind, such as inventions,
names, images, or designs and can enable owners to obtain financial benefit from their ideas. Striking the
right balance between creator and public interests can foster creativity and innovation. The standard forms
of IPR protection include:
e Patent: an exclusive right granted for an invention. It allows the owner to decide how and whether
the invention can be used by others
e Trademark: a sign that distinguishes goods and services of one enterprise from those of another
¢ Industrial design: includes the aesthetic aspect of an object. 2D features can include patterns,
lines and colours, whereas 3D features extend to shape and surface
e Copyright: is the legal term to describe the rights over literary and artistic work but can also extend
to databases, advertisement, maps and technical drawings
e Trade-secret: commercially valuable confidential information which may be sold or licensed. This
can include technical or nontechnical data, formulas, patterns, methods, lists of customers
e Confidentiality: information that is not publicly known and warrants protection
e Geographical indication: indicate the specific geographical location of origin or a product and its
characteristics that are uniquely attributed to that area.
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The full scope of the IPR for the ICAERUS project falls within the framework of D5.2 Plan of Dissemination
and Exploitation including Communication Activities (V2); however, IP is considered an integral aspect of
the value-added services. As such, the Intellectual Property and Asset Management workshop will
focus on how to identify and protect Key Exploitable Results. Topics will include:

e |P ownership

e Licensing models

e The role and importance of IP in preparing for commercialisation and investment

e A checklist for IP self-assessment

e Case examples integrated throughout to guide participants through the basics of IP planning.

4.3.3 Current Status

As of April 2025, the agendas have been finalised, and the Task Leader — reframe.food has produced
presentation materials. The sessions are now being aligned with the working group calendars to ensure
maximum participation.

4.4 Value-Added Service 3: Digital tools

The third value-added service is a suite of digital tools designed to provide continuous access to ICAERUS
methodologies and support the strategic development of drone-based services. These tools aim to assist
OCTs and other stakeholders in analysing their competitive landscape, modelling their businesses, and
planning for sustainability—well beyond the duration of the live workshops.

4.4.1 Objective

The toolkit is being developed as a web-based application hosted on the ICAERUS Platform. It includes
several interactive modules, each focused on a core area of strategic planning, including the following:

e Concentration Index Calculator, allowing users to assess the competitiveness of their market
using Herfindahl-Hirschman and concentration ratio formulas.

o Six-forces analysis template, enabling a structured development of a six-forces analysis
considering a wide set of aspects related to each competitive force.

e SWOT analysis template, to enable a simple and impactful development of a SWOT analysis.

e Business Model Wizard guides users step-by-step through the Triple Layer Business Model
Canvas, integrating examples from ICAERUS Use Cases to make each concept easier to apply.

e [P Checklist helps users identify exploitable assets and take the first steps toward securing
intellectual property rights.

The technical details of the toolkit are described in Chapter 5 and D6.3 Platform Development and Updates

(B).
4.4.2 Methodology & Current Status

The first version of the Concentration Index Calculator is already functional, and development work is
progressing on the other modules. The digital toolkit will remain accessible to ICAERUS stakeholders after
the project ends, forming a legacy of open access resources to support the responsible and inclusive
growth of drone-enabled services across Europe.
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4.4.3 Current Status
The content is prepared and has been shared with the WP6. The mock-ups for the tool have already been
designed (/link) and the tool will be released before the next round of demonstrations. More information
provided in Chapter 4.
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5. Distribution of Materials on the ICAERUS Platform

In the context of providing training for the uses of drones in business applications, the project will provide
Value-Added Services dedicated to providing knowledge and education to stakeholders through online
counselling on how to apply the business and governance models generated in the project. These
services, delivered specifically to the OCT beneficiaries, will include a digital toolkit with a range of tools,
aiming to equip stakeholders with knowledge on how to more efficiently and effectively execute their
business plans, as well as gauge competition in their marketplace. In collaboration with WP4 and WP5, a
set of tools are currently being designed, aiming to support the users in better understanding their market
concentration and industry competition. Two tools are already in their prototype phase, as shown in
Paragraphs 5.1 and 5.2.

5.1 Prototype of the Market Concentration Calculator

Upon entry, users are prompted to insert their present market data (see Figure 5.1), including company
names and the percentage of the market share they hold.

ICAERUS Market Concentration Calculator

ICAERUS project, this tool helps assess market competition by calculating key

icators such as the Herfindahl-Hirschman Index (HHI), CR4, and industry

Provide company names and market shares to analyze market concentration.

Input the names of the companies in the market along with their respective market shares. This data will be used to calculate key ition indi helping
assess industry ion and it

Delete

Figure 5.1: Initial interface of the calculator.

Upon inputting their data, users may then proceed to calculate their concentration level and H-index for
their specific market data (see Figure 5.2).
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Provide company names and market shares to analyze market concentration.

Input the names of the companies in the market along with their respective market shares. This data will be used to calculate key competition indicators, helping
assess industry concentration and competitiveness.

DJl

Autel

Parrot

Other

Yuneec

CARRERA

Holy Stone

67 %

8 %

8 %

7%

5%

3%

2%

Delete

Delete

Delete

Delete

Delete

Delete

Delete

Figure 5.2: The input menu for the provision of market data.

After calculation, users are presented with key indicators, industry classifications, as well as more
descriptions detailing what insights they can garner from their specific results (see Figure 5.3). More
information on the methodology behind the Value-Added Services Toolkit may be found in Deliverable 4.4

“On-site Learning & Value-added Services Report (A)”.

Evaluate market concentration and competition levels

o

Based on the provided market data, this analysis calcul key i
, identify d

CR4 (Top 4 Market Share)

Sums up market shares of the top 4 firms.

CR5 (Top 5 Market Share)

Sums up market shares of the top 4 firms.

Herfindahl-Hirschman Index (HHI)

market conc

H Index

Indicates firm concentration. Higher values mean lower competition.

Numbers-Equivalent Companies

Number of equally sized firms needed for the same concentration level.

Type of Industry

Classification based on market concentration.

s such as HHI, CR4, and industry classification. These metrics help assess the level of market

Higher values indicate less competition.

firms, and determine the competitiveness of the industry

90.00%

This means the four largest firms control 90% of the market, indicating a
highly concentrated industry with limited competition

95.00%

This means the top five firms collectively hold 95% of the total market share,
suggesting a near-monopolistic structure

4704.00

An HHI of 4704 indicates a highly concentrated market. Regulatory
authorities often consider values above 2500 as potentially anti-competitive

0.4704

An H Index of 0.4704 suggests that a few firms dominate the market,
reducing overall competition.

2.1

A value of 2.1 means that the market behaves as if only two firms exist, even
if multiple firms are present. This suggests strong market concentration.

Monopoly / Highly Concentrated Industry

This classification means that the market is highly concentrated, with a few
firms holding significant control over pricing and competition.

Figure 5.3: Results of the market analysis, showing the concentration of the market and the H-index for the data provided.
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5.2 Prototype of the Business Model Wizard
The Business Model Wizard aims to guide users step-by-step through the Triple Layer Business Model
Canvas (see Figure 5.4), integrating examples from the ICAERUS Use Cases to make each concept easier

to apply.

ICAERUS Business Model Wizard

Start now and build y wdel, one simple step o & time!

This tood guiden you wep by sep Srough crestng & complete butinens model and ervironmentsl mpact convan.
You'l anplorn by armat bhe partnery, sessurtos. sehn (ropontions, (uibemser segeents. s butheeabilty lacors
= it ready made sxamples you can welect o Cumamite

A e T S 4 qutona, o Dragrens 4 Whed i gn appmer nd of S aved. e 1 dowriond 8 cewn ey o sy
B ¥y gt & e e plonmng easar e nd s o s 3 WA e et g § e
frvr g Ve o e

Figure 5.4: The initial menu of the wizard.

Upon initiation, users will be presented with options pertinent to the key elements of a nine-element
canvas, prompted to select the options most relevant to their drone business (see Figure 5.5).

€ Back Econamic Laywr 3
Key Resowrces
g ! 1619 What assets do you need?
peamic Lay e nchude techncs, fnancial, and human rescercen
Koy Partnors - @ apersiirs, bomwy shile, LCA soduges emme
Who helps you deliver the service? UCS soved 4 10 25X in fastanle dubeary oot uning dhome logeics
List supplars, cocraston, or vategc alies
o Chocre cre or more predulned evsvpler
Chacie orm o0 werie prodelned essmpier Fider by Une Cane N v
Fier by Use Cane A b Cloud compatieg provden - UC2 Boderrsty detsbases - UC4
uca A -ves Batery bachue logates ~ X2 Sanelite imagery sccem - WC4
Spray cordle b - UC2 Thermad sonage facdtes ~ UCS
Bamary wpphens - UC2 Ervonmentsd NGOy ~ UCH
Laed hasth snsdyrn pletorm — UCY Comombek UAY chaws - UCS
Agriceinaal coogeraees - U0 Forwst ashornes - UC4
Disasss prodiction model — UC1 Orone wlemenry AN - Osat
Conslpng bodes = UC2 Rurel cowrnr frma =~ UCS
WO s gn - U3 Ascromon mmcn diwpecher — Dasd
Wirsres « UCY Farm danibason neteards « UCS Vetwinary seb oo = UCS
Viscubure advisory bowd ~ UC) Drome font prowiders « DaaS
Ay e e an—
Veternary tetworks ~ LCY 5805 marterance commacion — DasS
Add your cwn custom anmeer.

Figure 5.5: Selection screens for the elements of the economic canvas.
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Upon selecting all their options in the respective elements, users will be able to review their selection, or
be presented with their economic business model canvas (see Figure 5.6).

m

Key Partners
Drose mandecnusers - UC2
Banery supplien - UC2
Agreutural cooperatiees — UCT

Cerslying boden — LC2

Key Activities

1! Deone masudacturers = UCZ
: Batery wpplen -~ UC2
Agrcuhural coopecatves ~ UC2

| Cortibying bodies — UC2

Value Propositions

¢« Drone memdactrers - UC2

Bamecy suppiiens - UC2

'L Agricuteral cooparatives — UC2

Confying bodes — UC2

'| Customer Relationships

Deone marudachueens = UC2
Bamery suppleds -~ UC2

L1 Agnoiural cocpecstives — UC2

| Centitying bodies — UC2

Customer Segments

+ « Drooe mesdlachrers = UCZ

Bonery wpphen ~ UC2
Agncutural coopecatves — UC2

Certlying bodes — UC2

Key Resources ¥ Channels
|1 Deone mesulacrers = UC2 || Decne manvlschren - UC2
L1 Bamery wpplen - UC2 {1 Bamery supplers - UC2
Agrcubueal cooperatives ~ K2

Candying badies - UC2

L1 Agrcubul coopecatives — UC2

Cartibing badies - UC2

Cost Structure

Drore manufacayrers < UC2
Battery supplians - UC2
Apricuturyl eoopacatives — UC2
Censfying bodkes ~ UC2

i Drose mandlacners « UC2
Bamery suppliers ~ UC2

1 Agredaun cospartives — UC2

i1 Cenfying bodken - LC2

Figure 5.6: The completed canvas for the economic layer.

Users will similarly fill out the environmental and social elements of their canvas, resulting in being
presented with a three-layer business model canvas based on their selection.

The toolkit will be expanded with more insights and data to ensure any developments in the business and
governance models are included, after which it will be developed and deployed on the ICAERUS Platform.
The toolkit will then be tested and evaluated for usability with the recipients of the Value-added services,
whose feedback will guide the improvement and refinement of the toolkit.

5.3 Access to demo event on the ICAERUS Platform

As part of ICAERUS’ dedication to providing readily available training, all materials (e.g., presentations,
videos, recordings) presented in the demonstration events will be made available through the ICAERUS
platform. Moreover, to increase awareness of the ICAERUS Use Cases and stakeholder engagement,
interactive demo books have been developed for the demonstration events that have been conducted.
These demo books provide a summary of the demonstration event, as well as technical details on the
exhibitions performed. More information on the demo books is available in D6.3 “Platform Developments
and Updates (B)”.
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6. Conclusions and Next Steps

This deliverable captures the progress made in ICAERUS Task 4.3 (On-site Learning) and Task 4.4
(Value-Added Services) during the third project year, while also setting out the roadmap for the final
implementation phase in Year 4.

The on-site learning activities successfully complemented the online learning modules developed in earlier
tasks by delivering hands-on, domain-specific training during ICAERUS Use Case demonstration events.
In Year 3, five technical workshops were conducted, each tailored to the specific thematic and operational
focus of the Use Cases, including crop monitoring, drone spraying, livestock tracking, biodiversity
assessment, and rural logistics. These sessions built stakeholder capacity and provided practical exposure
to real-world UAV deployments. Planning is now underway for the second round of on-site workshops in
Year 4, which will shift focus towards business development using a structured set of strategy tools co-
designed with partners: the Market Concentration Calculator, Six Forces Analysis, SWOT Analysis, and
the Triple Layered Business Model Canvas (TLBMC).

The Value-Added Services have been launched to support the 20 ICAERUS Open Call Trial (OCT)
beneficiaries and have already shown strong potential to foster capacity building and peer learning. Three
complementary services—sector-specific working groups, structured workshops, and online digital tools—
are being deployed. Working groups have been formed to cluster OCTs by domain and foster thematic
exchange, while three workshops (on market analysis, business modelling, and IP management) are being
prepared. The digital tools—including the Business Model Wizard and Market Concentration Calculator—
are under development and will remain available as part of the ICAERUS legacy.

Overall, the deliverable demonstrates strong alignment between on-site learning and the Value-Added
Services, ensuring a coherent capacity-building strategy that addresses technical, strategic, and business
readiness aspects. By providing hands-on training, targeted mentoring, and open-access digital resources,
ICAERUS is equipping both Use Case partners and Open Call beneficiaries with the knowledge and tools
needed to scale sustainable UAV-based services. The lessons learned and materials developed will be
leveraged in the final year to deliver a second round of workshops and complete the deployment of the
value-added tools, contributing to ICAERUS’s long-term impact across rural innovation ecosystems.

6.1 Next Steps for On-site Learning
The second round of on-site learning will focus on business skill development and the application of the
four strategy tools. These tools will be presented to Use Case partners in a dedicated session during the
ICAERUS project meeting in Vilnius (May 2025). Feedback collected during this session will inform the
refinement of slide decks and training guidelines, which will then be used during the final round of
demonstrations. The integration of business development content marks a shift from technical knowledge
to innovation readiness, helping stakeholders translate ICAERUS pilots into replicable services.

6.2 Next Steps for Value-Added Services

Working Groups: Participants in each working group will have the opportunity to shape the thematic
direction of future exchanges by suggesting discussion topics, meeting formats, and collaboration ideas.
These discussions will be initiated during the first working group meetings in May 2025, and additional
input will be welcomed via email to RFF/AUA. Groups will continue meeting beyond the initial session to
foster targeted knowledge exchange.
Workshops: Three workshops are scheduled:

1. Market Analysis (shared across all groups)

2. Triple Layered Business Model Canvas (customised per group)

3. Intellectual Property and Asset Management (shared across all groups)
The content has been developed and will be introduced to OCTs through the working groups. Timing will
be finalised based on OCT availability. All sessions will be recorded and made available on the ICAERUS
platform.
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Digital Tools: A suite of digital tools—including the Business Model Wizard, Market Concentration
Calculator, IP Checklist, and strategy templates—will be presented during the workshops and remain
available as open-access resources after project completion. These tools are intended to support ongoing
strategic planning and innovation scaling across the UAV ecosystem.

6.3 Next Steps for the ICAERUS Platform

The ICAERUS Platform will serve as the long-term repository and access point for all capacity-building
materials. As of this deliverable's submission, significant progress has been made on the Value-Added
Services toolkit. Mock-ups have been developed and shared with WP6. The toolkit is scheduled for release
in the coming months.

A dedicated feedback session will be held during the Vilnius meeting to assess the toolkit’s usability. Based
on this input, refinements will be made to improve navigation, clarity, and user engagement. Additional
content such as case studies, templates, and sector-specific examples will be incorporated to enhance the
learning experience and ensure relevance to a broad audience.
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Appendixes
Appendix 1 Invitation for working groups

Invitation to participate
ICAERUS Sector Specific Working Groups

Dear ICAERUS Open Call Beneficiaries,

We are pleased to invite you to participate in the newly established ICAERUS Sector-Specific Working Groups,
as part of the value-added services offered to all beneficiaries of the ICAERUS Open Calls.

Purpose

These working groups have been formed in direct response to your feedback during the pitch events and bi-monthly
OCT meetings, where many of you expressed strong interest in:

e Networking with peers facing similar challenges
e Sharing experiences and learning from one another
e Accessing expert support on technical and market-related topics

The groups aim to:

e Facilitate focused dialogue on shared challenges
e Encourage collaboration across ICAERUS and sister projects
e Provide input for tailored, market-oriented workshops

Group Structure

Projects have been grouped by thematic focus into manageable groups (5—7 participants), including:

e |CAERUS Use Cases (UCs)
e PULL & PUSH Open Call Trials
e Sister project pilots (SPADE, CHAMELEON)

Working Groups:

Crop Monitoring: Disease detection, stress identification, weed monitoring
Resource Conservation: Crop health, soil and water management
Livestock Monitoring & Wildlife Management

Forestry, Environmental & Biodiversity Monitoring

Rural Logistics, Infrastructure & Cross-Cutting Technologies

aproon~

A detailed breakdown of group members can be found below.

First Working Group Meetings
The initial meetings will take place online and will focus on:

e Short introductions from projects listed in the group
e Presentation of ICAERUS value-added services
e |dentification of key topics for future exchanges
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Only the projects listed in the working group will be expected to present during the first meeting, but meetings
are open to all interested OCTs. Calendar invitations will be shared once the dates are confirmed.

* If you believe your project would be better placed in another group, please contact mackenzie@reframe.food and

akasimati@aua.gr.

We look forward to your participation and to supporting strong collaboration across the ICAERUS

community.

Best regards,

@ ICAERUS

Working Group Distribution

ICAERUS UC1: Crop Monitoring
AgroTwin

Sensor 2.0

Al4Leafhopper

BeetCraft-AlD

DAEPHC

HYGRI

CHAMELEON Crop Pilot
SPADE Crop Pilot

Resource Conservation

ICAERUS UC2: Drone Spraying
LMDV

OliScan

DiVine

gprSense

SPADE Water Pilot

ICAERUS UCS3: Livestock Monitoring
Flox Robotics

RODENT

CHAMELEON Livestock Pilot
SPADE Livestock Pilot

Forestry, Environmental &
Biodiversity Monitoring

ICAERUS UC4: Forestry & Biodiversity Monitoring
FAMMS

ForestGuard

Heidedrones

CHAMELEON Forestry Pilot

CHAMELEON Forest Fire Pilot

SPADE Forestry Pilot 1

SPADE Forestry Pilot 2
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Appendix 2 First working groups meeting agenda

ICAERUS Working Group Meeting Agenda (90 minutes)

Welcome & Value-Added Services Overview [Time: 0—-15 min]

e Welcome (ICAERUS team)
¢ Introduction to the ICAERUS Value-Added Services

e Purpose of the Working Groups and how they will function
e Q&A

Short Project Introductions [Time: 15-50 min | ~5—-7 min per project]

e Each listed project gives a short introduction:
o0 Name & scope
o0 Key technologies or methods
0 Main challenges / interests for the group
0 Open the floor for 1-2 questions

(Only group members present.)
Discussion: Common Needs & Challenges [Time: 50-75 min]

¢ What are the main shared technical or market challenges in this group?
¢ What collaboration opportunities or synergies exist between group members?
e Are there topics you'd like to explore further in a future session?

Planning Next Steps [Time: 75-90 min]

e Suggestions for technical or business-focused workshops

e Topics for future WG meetings (e.g., regulatory hurdles, scaling up, business and governance
models etc.)

e Frequency and format of future sessions
e Feedback & closing
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Appendix 3 Triple Layer Business Model Canvases | MIRO boards

Appendix 3.1 Use Case 1 | MIRO Board

Sticky Notes

icky note and start typing. joint ventures, NGOs).

will sutomatically adjust

The external organizations, suppliers, or alliances
that help the business operate (e.g., suppliers,

The external goods or services not considered
“core,” but essential to operations (e.g.,
utilities, peripheral components), with
attention to environmental standards.

The local or regional populations affected by the
company’s operations (e.g., supplier villages,
neighborhood residents), including social
development and collaboration.

Partners Supplies & Outsourcing
Feedback stickers
Use the checkmark if you agres
Use an x if you disagres. Make sure you add a
sticky note to explain why you disagres Municipal R Ethical raw Public Training for
) software bog i ) engagement SMEs on
providers foe cone safe drone
acceptance %
The most imp p or The p:ocesses and transformations (e.g., The organizational structures and policies (e.g.,

turing, roasting, processing) that

business must perform (e.g.. 3
provision, platform management).

+ Drag a sticky note and start typing.

+ The size will automatically adjust.

convert materials into a final product or
service.

Activities
Al-
Data i
Feedback stickers analytics o
+ Use the checkmark if you agree Insigms
+ Use an x if you disagree. Make sure you add a
sticky note to explain why you disagres
Flexble. Trainin;
subscription- g
hmdm':: and
services
es support

Production

dedsion-making processes, P Y,
stakeholder engagement) shaping social
accountability.

Transparent Ethical
drone data Al

e practices

Regulatory
compliance

The strategic assets—tangible or intangible (e.g.,

The physical inputs (e.g., raw materials,
P 1ts) used to provide the functional

brand, technology, faciliti

+ Drag a sticky note and start typing.
« The size will automatically adjust.

creating, delivering, and capturing value

c
value, focusing on resource extraction and
sustainability.

Ressources

reedba
+ Use the check y
+ Use an x if you disagree. Make sure you add &
sticky note to explain why you disagree

Drone
fleets

Materials

The internal workforce critical to delivering value
(e.g., their well-being, training, wage standards,
diversity, and inclusion).

Skilled
drote Al Compliance
specialists officers
operators

+ Dvaga sticky note and start ty or solves customers’ problems.

« The size will sutomatically adjust.

The bundle of products and services that
differentiates the company and delivers benefits

The core "function” or service delivered,
considered from a life-cycle perspective (i.e.,
how the product/service fulfills its purpose).

Value Proposition

Rexible, Reduced
. subscription- Real-time
Feedba 2 operational
+ Use the checkmark if you agree baseddrone  analytics and costs and
+ Use an x if you disagree. Make sure you add & services for Al-powered technical
sticky note to explain why you disagres SMES automation barriers
® @

Functional Value

The societal benefits the business promises (e.g.,
community uplift, social inclusion, fair
treatment) that go beyond economic or
environmental gains.
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for SMES to safe drone
use advanced
drone tech LHIEe

67



© ICAERUS

D4.4 Onsite Learning & Value-added Services Report (A)

Sticky Notes

« Deag a sticky note and start ty,

+ The size will sautomatically adjust.

Feedback :
+ Use the checkmark if you agree

+ Use an x if you disagree. Make sure you add a
sticky note to xplain why you disagres

The types of interactions a company establishes
with specific customer segments (e.g., personal
assistance, automated services).

What happens when the user no longer wants
or can use the product (e.g., disposal, recycling,
remanufacturing).

Customer Relationships

Dedicated  compliance  Customized

End-of-Life

The broader norms and values the business
both shapes and responds to (e.g., public
awareness, ethical consumerism).

1 & sticky note and start typing
« The size will sutomatically adjust

« Useth K
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sticky note ta explain
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(OJOROR R X
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The major expenses incurred to run the business
model, induding fixed and variable costs (e.g.,
salaries, raw materials, marketing).

The negative ecological outcomes (e.g., carbon
emissions, water pollution, habitat destruction)
across the life cycle.

Costs

REDIorAl regulatory

Environmental Impact

The negative societal consequences (e.g., labor
exploitation, community disruption) that the
business model can create if not managed
responsibly.

Appendix 3.2 Use Case 2 | MIRO Board

A

jcky note and start typing,
size will automatically adjust

{back stick
« Use the checkmark if you agree
+ Use an x if you disagree. Make sure you add 3

sticky note to explain why you disagree

The external organizations, suppliers, or alliances
that help the business operate (e.g., suppliers,
joint ventures, NGOs).

The external goods or services not considered
“core,” but essential to operations (e.g.,
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brand, technology, facllities)—essential for
creating, delivering, and capturing value

icky note and start typing,

Wil automatically adjust

The strategic assets—tangible or intangible (e.g.,

The physical Inputs (e.g., raw materials,
components) used to provide the functional
value, focusing on resource extraction and

sustainability.

The Internal workforce critical to delivering value
(e.g., their well-being, training, wage standards,
diversity, and inclusion).
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how the product/service fulfills its purpose).
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treatment) that go beyond economic or
environmental gains.
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awareness, ethical consumerism).
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The means by which a company communicates
with and reaches Its customers (e.g., retail stores,
online, distributors).
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company aims to serve and create value for.

The environmental impact generated during
the user’s interaction with the product/service
(e.g., energy usage, maintenance,
consumables).
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The major expenses incurred to run the business

model, including fixed and variable costs (e.g,,
salaries, raw materials, marketing).

The negative ecological outcomes (e.g., carbon
emissions, water pollution, habitat destruction)
across the life cycle.
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Appendix 3.3 Use Case 3 | MIRO Board
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The external organizations, suppliers, or allances
that help the business operate (e g, suppliers,
jont ventures, NGOs).

The external goods or services not considered
“core,” but essential to operations (eg.
utilities, peripheral components) with
attention 10 environmental standards.

Partners

Supplies & Outsourcing

e
nayen
SN

The local or regional populations affected by the
company's operations (e g supplier villages,
neighborhood residents), incuding social
development and collabor ation
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The processes and transformations (e.g.,
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The strategic assets—tangible or intangible (e g,
brand, technology, facilities)—essential for
creating, delivering, and capturing value

The physical inputs (e.g. raw materials,
components) used to provide the functional
value, focusing on resource extraction and
sustainatsity

Ressources
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tools Drones

Materials
-
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The internal workforce critical to delfivering value
(e.g.. their well-being, training, wage standards,
diversity, and inclusion).
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The bundie of products and services that
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or solves custormers’ problems.

The core “function” or service delivered,
considered from a Wfe-cycle perspective (Le.,
how the product/service fullills its purpose).
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treatment) that go beyond economic or
environmental gains.
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The types of interactions a company establishes
with specific customer segments (e.g. personal
assistance, automated services).

What happens when the user no longer wants
or can use the product (e.g., disposal, recycling,
remanufacturing).
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The broader norms and values the business
both shapes and responds to (e.g.. public
awaraness, ethical consumerism).
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The extent of social engagement—from local to
global—showing how widely the company
Influences stakeholders.
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Appendix 3.4 Use Case 4 | MIRO Board

Peee00
Peee0e
loJoJoR X X}
PO 000
eee000
Pee000
Pee000
PPe000

The external organizations, suppliers, or alllances
that help the business operate (e.g., suppliers,
joint ventures, NGOs).

The external goods or services not considered
“core.” but essential to operations (e.g.
utiines, peripheral components), with
attention to environmental standards,

Partners

Supplies & Outsourcing

The local or reglonal populations affected by the
company’s operations (e.g., suppler villages,
neighborhood residents), induding social
development and collaboration.

el L L
oY1l L L
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oYoloL L L
oYl L L L
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eeee0e

The most important Processes of operatons &
business must perform (e g | producion, servics
provision managemant)

The processes and transformations (e.g.

manufacturing, roasting, processing) that

convert materials into a final product or
service.

Activities

Production

The organizational structures and policies (e.g.,
deasion-making processes, transparency,
stakeholder engagement) shaping sockal
accountability,
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eeee00
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The strategic assets—tangible or intangible (e g,
brand, tochnology, facities}—essential for
creating, deivering, and capturing value

The physical Inputs (e.g.. raw materials,
components) used 10 provide the functional
value, focusing on resource extracton and
sustamabiety

Rassourtes

Materials

The internal workforce critical to deftvering value
(.. their well.being, training, wage standards,
diversity, and inclusion)
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The bundie of products and services that
differentiates the company and delivers benefits
or solves customerns’ problems.

The core “function” or service delivered,
considered from a life-cyche perspective (L.e,
how the product/service fulfills its purpose)

Value Proposition

Functional Value

The societal benefits the business promises (e.g.
community uplift, social inclusion, fair
treatrment) that go beyond economic or
environmental gains.

Pee000
[ooJox R ¥
Peee00
eee 000
Pee000
eee00e
Pee00e
Pee000

The types of iInteractions a company establishes
with speafic customer segments (e.g. personal
assistance, automated services)

What happens when the user no longer wants
or can use the product je.g., disposal. recycling,
remanufactuning)

Customer Relationships

End-of-Life

The broader norms and values the business
both shapes and responds to (e.g., public
awareness, ethical consumerism).

[ofoJoX X X
[oJoXoX X X
(oJoyoX X X J
eeee00
(oFoJoR X X J
oo0000
eeee00
[oJoXoR X ¥

The means by which 2 company communicates
with and reaches its customers (e.g., retall stores,
online, distributors).

How physical goods mave along the supply
chain (transport, packaging) and the associated
environmental impacts (e.g, emissions).

Channels

Distribution

The extent of social engagement—from local to
global—showing how widely the company
influences stakeholders
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Peee00
eee 000
eeee00
Pee000
eee000
Pee000

The specific groups of people or organizations a
company alms to serve and create value for

The environmental iImpact generated during
the user's interaction with the product/service
(e.g. energy usage, maintenance.
consurnables).

Customer Segments

Use Phase

The stakeholder actually “consuming” the
product or service—passibly different from the
paying customer —highlighting social effects of

usage.

(OJOJOR L L J
OJOJOR X X J
(OROXOR & X
eeeoe00
(OXONOR B R
[oojox X X
loJojol X X J
ooJok L X

The major expendas Incurred to run the business
model, induding fived and variasble costs (eg.
salaries, raw materials, marketing).

The negative ecological outcomes (0.8, carbon
emissions, water pollution, habstat destruction)
across the life cyde

Costs

Environmental Impact

The negative societal consequences {e.g., labor
exploitation, community disruption) that the
business model can create If not managed
responibly

A

(oJoJoR R R J
[oXofoxr X X
(o¥ofok X X
(oXoloR X X ]
(oFoJoR R R )
oYoXoX X X J
(oXoJoRX X X J
[ofoyoR X ¥ ]

The ways in which a comparny generates income
from each customer segment (e.g., sales,
subscription, kcensing).

The positive ecological outcomes or offsets
(e.g., forest conservation, blodiversity gains,
emission reductions) resulting from the
business model

Revenus

Environmental Benefits

The positive societal outcomes (e.g., poverty
reduction, education, health improvements)
artsing from the company's soclal initiatives and
practices.
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(oJoJoR X R
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eeee00
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The external organizations, suppliers, or allances
that help the business operate (e.g, suppliers,
joint ventures, NGOs).

The external goods or services not considered
“core.” but essential to operations (e §..
utilities, peripheral components) with
attention to environmental standards.

Partners

i
[ H
|

The local or regional populations affected by the
company’s oparations (e.g. suppler villages,
neighborhood residents), Induding social
development and collaboration.

Rurst
People in
M resdiortan
- delrvery in
Intrastructure fural areas

L
oocco0o0e
ooceoo0oe
(OB ORONORORONO
IORoNORCORONORO)
(ONONORORORONO)

The most or a
business must perform (e.g., production, service

or , platt age )

The processes and transformations (e.g.,

manufacturing, roasting, processing) that

comnvert materials into a final product or
service

Activities

Parcel
Gebvery

The organizational structures and policies (e.g.,
dedision-making processes, transparency.
stakeholder engagerment) shaping social

accountabiity
Memorandum
for
collaboration
between
partners
uav
palicy

@eeo00
(ofoyoX X X
(oJoJoX XX
oJoloR X X
[oJoyoX R R
(oJoyoX X X
eeee00

The strategic assets—tangible or intangible (e.g.,
brand, technology, facilities)—essential for
creating, delivering, and capturning value

The physical inputs (e.g., raw materials,
components) used to provide the functional
value, focusing on resource extraction and

Sustainabality
Ressources Materials
Drone  eete .
' - Offces  Swage Fuel ooy
bl

The internal workforce critical to delivering value
(e.g. their well-being, training, wage standards,
diversity, and Inclusion).

i e
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fOJOXOR R R
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loJoyoX T X
eee o000
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eeee00

The specific groups of people or organizations a
company alms to serve and create value for

The environmental impact generated during
the user's Interaction with the product/service
(e.g.. energy usage, maintenance,

consumables).
Customer Segments Use Phase
No emissions
in comparison
Rural residenes, smad with
businesses, medical
ooy i, & conventional
and government
ageroes

The stakeholder actually “consuming” the
product or senice—possibly different from the
paying customer—highlighting sockal effects of

usage

time of need
(saving lives)

(oJoyoR X R
(OJoyoX X X
loJoYoR X R
[oyoloN X X
(oJoJoX X R
[oJoXoX X ¥
loJoJor X X
[oJoJoX X X

The major expenses incurred to run the business  The negative ecological outcomes (e.g., carbon

model, induding fied and variable costs (e.g.
salaries, raw materials, marketing).

emissions, water poliution, habitat destruction)
across the life cycle

Environmental Impact

The negative societal consequences (e.g., labor
exploitation, community disruption) that the
business model can create If not managed
respOnsibly.

eeee0
[OJOROR X X
(OJOROR X X
eee o0
[OJOROR B X
(OJOJOR L X J
(OJOJOR L X
eeee0e

The ways in which a company generates income
from each customer segment (e.g., sales,
subscription, licensing).

The positive ecological outcomes or offsets
(e g. forest conservation, biodiversity gains,
emission reductions) resulting from the
business model

Revenue

Environmental Benefits

=

The pasitive societal outcomes (e.g, poverty
reduction, education, health improvements)
artsing from the company's soclal initlatives and
practices.
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The external organizations, suppliers, or allances
that help the business operate (e g, suppliers,
jolnt ventures, NGOs),

The external goods or services not corsidered
“core,” but essential to operations (e g.,
utilities, peripheral components) wieh
attention to environmental standards.

(OJOROR R R
@ee 000
eeeo00
[oJooX T X
[oJoJoX R R
[oYoYoR R X

Supplies & Outsourcing

The local or regional populations affected by the
company's operations (e.g, supplier villages,
neighborhood residents), including sockal
development and collaboration

Public Training for
engagement SMEs on
for drone safe drone
acceptance usage

The most important processes or operafions &
business must parform (&g . producSon, servics
provision, platiorm management)

+ Deaga wix
o The e will sutarrat s

The processes and transformations (eg.,

manufacturing, roasting, processing) that

convert materials into a final product or
service

Al-

Data
powered
e anatytics insights

Wichy NOte 10 exran why you dnagres

Training
and

support

ubscription

based srone

Services for
st

[oJoJoR X X
[oJoJoR X X
[ofoJoR X X
[ofoloR X X
[OJOROR R R
[oJoJOR X R
loJoyoX X X
[oJoyoR R X

The organizational structures and policies (e.g.
dedision making processes, transparency,
stakeholder engagernent) shaping sockal

accountabiity
Ethical
Transpacent
drone data Al S
policies practices

The strategic assets—tangidle or intangible (e.g.,
O Ky Nots brand, technalogy, facilities)—essential for
creating, delivering, and capturning value

o Dvigg 4wk

and s2art typeg

o The uie sl sutomancaly aduat

The physical inputs (e g raw materials,
companents) used to provide the functional
value, focusing on resource extraction and
sustaina bty

Ressource
o Use the checimank If you agres
o Ute an o I yous disagree. WAshe sure you sdd & Al
e T Drone Aanddasa

fleets  capabisies

[oJoJoR X R
[OFOJOR R R
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[oJOoJOR R X

Materials

The internal workforce critical to delivering value
(eg.. their well-being, training, wage standards,
diversity, and inclusion).

operators
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(oJoJoX R R
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oJOJOR- R B

The bundle of products and services that
differentiates the company and delivers benefits
or solves customers’ problems.

The core “function” or service delivered,
considered from a life-cycie perspective (Le.,
how the product/service fulliils its purpose)

Value Proposition

o Akpowend cos ane
@ @

Functional Value

The societal benefits the business promises (e.g.,

community uplift, social inclusion, fair
treatment) that go beyond economic or
environmental gans.

entry barriers Promoting

for SMES 10 safe drone
advanced

e Usige

-l g

MiIChy note

[oYoYoX T X
[oJoXOR R R
[cfoyoX X X
eeoo000
[oJoJoR R R
[oYoYoX X X
Peee00

eeee0

The types of interactions a company establishes
with specific customer segments (e.g., personal
assistance. automated services)

What happens when the user no longer wants
or can use the product (e g, disposal, recycling,
remanufacturing)

ustomer Relationships

Customized
service

|

Dedicated
support

End-of -Life

The broader norms and values the business
both shapes and responds to (e.g., public
awareness, ethical consumertsm).

[oJoROR X R
(oJoYoR X X
[oYooR X R
[oJolog X X
(oJooR X R
[ofofoR X X
[ofoJor B X

(oJoJoX X X

The major expenses incurred to run the business  The negative ecolagical cutcomes (e.g. carbon

model, induding fced and varable costs (e.g.
salaries, raw materials, marketing)

emessions, water pollution, habitat destruction)
across the life cycle

p

Environmental iImpact

The negative societal consequences (e.g., labor
exploitation, community disruption) that the
business model can create if not managed
responsibly

Addreming pute
concerrs on privacy,
data securey, avd ae
it safety hreugh

Making AT Maareness

[oJoJOR R R
(OJOJOR R X
joJoRoX R X
@eee o000
OJOJOR B A
OJOROR R R

loJoyoR X X

The ways in which a company generates income
from each customer segment (e 5., sales,
subscription, licensing).

The positive ecological outcomes or offsets
(e.g., forest conservation, blodiversity gains,
emission reductions) resulting from the
business model

Revenue

Premium
analytics
features

Environmental Benefits

The positive societal outcomes (€8, poverty
reduction, education, health improvements)
arising from the company's social initlatives and
practices
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