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H1 - Executive Summary 

This Deliverable provides an overview of the activities carried out under T2.1 (Stakeholder mapping 
and end-user needs analysis through processes of co-creation), which primarily focuses on the 
identification of key stakeholders relevant to CiROCCO objectives and services and their enrolment in 
the tǊƻƧŜŎǘΩǎ stakeholder community, as well as the elicitation and further analysis of CiROCCO system 
functional requirements, as perceived and expressed by the identified stakeholders, as a follow-up 
activity. 

The structured approach was adopted to identify the relevant stakeholders, engage them in the 

CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ community and get valuable feedback from them to align, to the extent that 

this is possible, their needs and requirements with CiROCCOΩǎ expected outputs, which are described 

in detail in this Deliverable. Furthermore, targeted feedback from key stakeholders has been 

appropriately processed, and the identified end-user needs are also listed in this report. 

The disclaimers included in this Deliverable, referring also to disclaimers included in Project 

questionnaires (in Annexes 2, 4, 6 and 8) have also been used in similar past projects, following EU 

recommendations. Ad hoc modifications were added to comply with the Grant Agreement conditions 

for CiROCCO (Grant Agreement number: 101086497).  

H2 Goal /  Objectives 

The primary purpose of this Deliverable, as also indicated by its title, is the mapping of key stakeholders 

who are of direct relevance to CiROCCO activities and the elicitation and analysis of key ǎǘŀƪŜƘƻƭŘŜǊǎΩ 

needs and requirements that can be supported by the tǊƻƧŜŎǘΩǎ activities and are at the same time of 

added value to CiROCCO. In more detail, the objectives of this Deliverable are to: 

¶ Provide an overview of the approach adopted to establish a list of key stakeholders, 

¶ Describe the procedure followed to get valuable feedback from stakeholders, 

¶ Outline the primary outcomes from interaction with stakeholders and 

¶ Present the critical end-user needs and requirements identified by stakeholders. 

H3 Methodology 

Identifying key stakeholders involved in CiROCCO was based on a structured approach, which involved 

considering the critical factors of a PESTLE analysis to determine domains to be represented inclusively. 

The active involvement of identified stakeholders from the beginning of the process had to be ensured 

so that the developed solutions would respond to end-user needs. The involvement, mobilisation and 

engagement of end-users were ensured through a participatory process, promoting technical capacity 

building. Targeted discussions and bilateral meetings, appropriate questionnaires and tailor-made 

ǎǘŀƪŜƘƻƭŘŜǊǎΩ workshops per pilot were the critical elements of this participatory process. A co-

creation approach has been at the centre of the workshops to reach the objectives mentioned above 

and facilitate the extraction of end-user needs. 

H4 Outcomes /  Conclusions 

The stakeholder mapping that was implemented in T2.1 and is described in D2.1 resulted in the 

establishment of a stakeholder canvas: a live document populated by Project partners with critical 

persons representing variable domains who have an interest in CiROCCO and can either affect or be 

affected by the Project or expertise in any component of the overall CiROCCO system. Upon 

identification of key stakeholders, a structured, participatory approach to retrieve feedback from them 
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was adopted, as presented above. A core element of this approach has been the organisation of 

targeted workshops tailored to the needs of each pilot. The outcomes of these workshops are also 

presented in this report. 

Despite the variability of the needs and particularities of each pilot and, therefore, the variability in 

main topics raised during each workshop, it can be clearly stated that all workshop participants 

expressed a vivid interest in the CiROCCO system. Overall, stakeholders were actively involved during 

workshop implementation. They participated in fascinating and valuable discussions regarding the 

main challenges addressed by CiROCCO and the exploitation of CiROCCO outcomes not only during the 

lifetime of the Project but also during the post-project phase. Stakeholders also provided their 

feedback by responding to targeted questionnaires. The outcomes of the interaction with the 

stakeholders serve as a robust foundation for decision-making, ensuring the close alignment between 

CiROCCO Project outcomes and the expectations and needs of its diverse stakeholder base for all 

pilots, as will be examined later. 

Key outcomes/conclusions in bullet points 

The common needs among all four Pilots, as extracted from interaction with the stakeholders, 

include:  

¶ Recording of meteo & air quality parameters with low-cost sensing nodes;  

¶ Provision of robust external connectivity options for communication with a Cloud Server and 

other sensor networks;  

¶ Offering a dedicated Dashboard for real-time monitoring, data analysis, and customisable 

alerts and 

¶ Developing a high-quality system for enhanced accuracy in parameter recording. 

 

The common requirements of all four Pilots, as extracted from interaction with the stakeholders, 

include:  

¶ Enabling remote control and monitoring of nodes with automated and manual options;  

¶ Low maintenance equipment with reliable and accurate measures and  

¶ Facilitating maintenance and sensor replacement by personnel without specialised skills.  

 
 

  



 D2.1 KEY STAKEHOLDERS MAPPING AND FUNCTIONAL REQUIREMENTS ELICITATION AND ANALYSIS 

 

12 

1. Introduction 

1.1. Deliverable Description 

The work described in this Deliverable is part of the work carried out in Work Package #2 (WP2) ς 

Interactive Definition of User-oriented Requirements. More specifically, this Deliverable summarises 

the main activities undertaken during the implementation of Task 2.1: Stakeholder mapping and end-

user needs analysis through the process of co-creation, and the relevant outputs, including the 

stakeholder mapping and analysis and the methodological framework of the co-creation processes, 

providing assessment of end-user needs according to the results. 

1.2. Purpose of the Deliverable 

The primary purpose of this Deliverable, as also indicated by its title, is the mapping of key stakeholders 

who are of direct relevance to CiROCCO activities and the elicitation and analysis of key ǎǘŀƪŜƘƻƭŘŜǊǎΩ 

needs and requirements that can supported by the tǊƻƧŜŎǘΩǎ activities and are at the same time of 

added value to CiROCCO. 

The structured approach adopted to identify the relevant stakeholders, engage them in the CiROCCO 

{ǘŀƪŜƘƻƭŘŜǊǎΩ community and get valuable feedback from them to align, to the extent that this is 

possible, their needs and requirements with the tǊƻƧŜŎǘΩǎ expected outputs are described in detail in 

this Deliverable. Furthermore, targeted feedback already received from key stakeholders has been 

appropriately processed and the identified end-user needs, i.e. system features, are also listed in this 

report. 

In more detail, the objectives of Deliverable 2.1 are to: 

¶ Provide an overview of the approach adopted to establish a list of key stakeholders, 

¶ Describe the procedure followed to get valuable feedback from stakeholders, 

¶ Outline the primary outcomes from interaction with stakeholders, 

¶ Present the critical end-user needs and requirements identified by stakeholders. 

The objectives related to this deliverable have been achieved in full and as scheduled. 

1.3. Intended Audience 

This Deliverable is a public document available on the CiROCCO website after receiving approval from 

the European Commission (EC). The Project activities and the related outcomes discussed in this 

Deliverable are of direct interest to several target groups. The plan set out in this document is both 

shared knowledge among Project partners in terms of activities undertaken to get valuable feedback 

from stakeholders, outcomes from the analysis of this feedback, as well as a presentation towards 

wider audiences, offering the option for potential growth of the Project ǎǘŀƪŜƘƻƭŘŜǊǎΩ community, if 

needed. The intended audience is listed in the following: 

1. All the members of the CiROCCO Consortium, 

2. Pilot leaders, 

3. Technical partners, 

4. The EC, as the funding authority, 
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5. Stakeholders interested in the uptake of the CiROCCO system and 

6. Other individuals or groups interested in obtaining further information about the Project. 

Therefore, it is crucial that Project partners and a wider audience have access to and can consult it at 

all times. 

1.4. Deliverable Structure and its Relation with Other Work 
Packages /  Deliverables  

This report is divided into seven Sections, followed by eight Annexes. A brief overview of the 
Deliverable structure is provided hereafter: 

¶ Section 1 is an introductory section of the document and provides a general overview of the 

Deliverable; 

¶ Section 2 presents how stakeholder mapping was structured and implemented in CiROCCO to 

establish the Stakeholder community; 

¶ Section 3 describes the participatory process and the co-creation approach adopted to 

retrieve valuable feedback from stakeholders; 

¶ Section 4 outlines the structure and primary outcomes of the workshops organised per pilot; 

¶ Section 5 summarises the primary ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ, which are translated into system 

features and requirements identified from interactions with the stakeholders; 

¶ Section 6 summarises the conclusions of the Deliverable; 

¶ Section 7 includes the references of this Deliverable; 

¶ Annex 1 includes the results of the online survey from the first workshop (Pilot 2); 

¶ Annex 2 presents the questionnaire prepared for the first workshop (Pilot 2); 

¶ Annex 3 includes the results of the online survey from the second workshop (Pilot 3); 

¶ Annex 4 presents the questionnaire prepared for the second workshop (Pilot 3); 

¶ Annex 5 includes the results of the online survey from the third workshop (Pilot 1); 

¶ Annex 6 presents the questionnaire prepared for the third workshop (Pilot 1); 

¶ Annex 7 includes the results of the online survey from the fourth workshop (Pilot 4) and 

¶ Annex 8 presents the questionnaire prepared for the fourth workshop (Pilot 4) 

The activities undertaken in T2.1 and described in this report, with a particular focus on the workshops 

organised under this Task, did not exclusively serve the needs of T2.1 (Stakeholder mapping and end-

user needs analysis through processes of co-creation) but also the needs of T2.2 (Pilot requirements 

and specifications for hard-to-reach under-sampled areas), T3.1 (Development of low-cost in-situ 

sensing nodes), WP4 (Pilots for improved geographical coverage and impact assessment) in general 

and also T1.3 (GDPR, gender balance, legal and ethical issues management). Further to these, the 

purposes of T5.2 (Capacity building, trainings and policy outreach on hard-to-reach areas), T5.3 

(Coherent business model(s), exploitation activities and market-entry preparation plan) and certainly 

T5.1 (Dissemination, communication and liaison activities) and T5.4 (Collaboration with sister projects) 

were also addressed by the activities undertaken in T2.1. Helpful feedback from the workshops has 

already been integrated into D5.3 and D5.5. 
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2. Stakeholder Mapping 

Within CiROCCO, stakeholder mapping is foreseen to identify end-user needs and requirements 

related to CiROCCO further to or in support of those determined by pilot leaders. The involvement of 

stakeholders in the Project is critical and strongly encouraged, as key stakeholders are expected to 

bring additional experiences and perspectives to the decision-making processes. At the same time, 

such involvement enables stakeholder accountability in developing solutions to emerging issues they 

are called to address. 

As discussed below, the task leader developed a structured approach for stakeholder mapping and 

communicated it to all partners, focusing on pilot leaders, who were asked to contribute to identifying 

key stakeholders. It has been essential to involve relevant stakeholders in CiROCCO since the early 

stages of the process. For this reason, the relevant activities were initiated from the very beginning of 

the Project. 

A typical approach to identifying stakeholders includes the following steps: 

¶ Identification of stakeholders, 

¶ Analysis of their background, interests and expectations, 

¶ {ǘŀƪŜƘƻƭŘŜǊǎΩ classification, usually based on their level of interest and influence, 

¶ {ǘŀƪŜƘƻƭŘŜǊǎΩ prioritisation, 

¶ Visual mapping, 

¶ Identification and, when necessary, development of appropriate communication strategies 

that ensure their engagement and 

¶ When relevant, establishment of regular contact to occasionally receive their feedback. 

However, what is strongly needed in CiROCCO is the establishment of a long list of stakeholders with 

variable backgrounds that may typically participate in Project workshops and sometimes provide 

feedback on topics brought to discussion during the Project implementation. CiROCCO needs the 

identification of key stakeholders that are expected to be of added value to the Project, i.e., 

stakeholders genuinely interested in the Project and its outputs, who will be invited and actively 

participate in local events and Project webinars and provide helpful feedback to Project partners. 

Considering the above, stakeholder mapping in CiROCCO was performed following a slightly modified 

approach. Namely, the approach adopted included the following steps: 

¶ Definition of άCiROCCO external stakeholderέ, 

¶ Identification of different domains that need, or are of interest, to be represented, 

¶ Identification of key stakeholders, 

¶ Structured approach to reach out to stakeholders, 

¶ Targeted approach, including the development of appropriate communication strategies to 

get valuable feedback and ensure their engagement and 

¶ Establishment of regular contact to occasionally receive their feedback occasionally. 

The different components of this procedure are analysed in more detail in the following Sections. 
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2.1. Definition of CiROCCO external stakeholders 

The first step of the methodological procedure for stakeholder mapping that was followed in CiROCCO 

was the definition of the CiROCCO external stakeholders so that their role would become evident and 

distinct to both the partners who would approach them and, of course, to the stakeholders per se, 

when asked to join the CiROCCO stakeholder community. Because some Project partners are also local 

stakeholders (namely VSUME, MOL, DIMOS, CEDARE, and CSIC), it is clarified that the stakeholders 

discussed in this report refer exclusively to external stakeholders other than the Project partners. 

CiROCCO stakeholder is a party interested in the CiROCCO Project and can either affect or be affected 

by the Project or expertise in any component of the overall CiROCCO system. This interest could be in 

datasets that will be collected during the Project implementation, processes and methodologies that 

will be developed and adopted, analyses that will be conducted and outputs and services that will be 

provided. The interest could be considered from a technical, academic, commercial and/or 

administrative perspective. Therefore, different domains to be represented by stakeholders were 

identified, as discussed in detail in Section 2.2. 

2.2. Domains to be represented by stakeholders 

Typical stakeholder groups that were considered to be examined as CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ pools 

include investors, customers, suppliers, communities, governments, and trade associations. For 

CiROCCO's specific objectives and outcomes, regional stakeholders, policy-makers, academics, 

technology experts, and innovative service providers are also potential stakeholders. 

Considering the above and attempting to sufficiently identify the domains that needed to be 

represented by stakeholders within CiROCCO, a structured approach was followed. Potential 

stakeholders were initially sorted into two all-embracing categories: άpilot-oriented stakeholdersέ and 

άhorizontal stakeholdersέ. Pilot-oriented stakeholders include local and/or regional stakeholders who 

undertake relevant activity in any of the pilot areas and are interested or involved in relevant dataset 

analysis and monitoring of environmental conditions or are directly affected by CiROCCO outcomes.  

On the contrary to pilot-oriented stakeholders, horizontal stakeholders may represent the identified 

domains when considered from a more generic perspective, not necessarily focusing on one specific 

area or even relevant stakeholders representing areas other than the pilot areas. 

Then, the critical factors considered in a PESTLE analysis [1] were examined, and a basic framework 

was used to identify domains to be represented within each one of the two initial stakeholder 

categories, complementary to those considered initially. These factors are namely the Political, the 

Economic, the Sociologic, the Technological, the Legal and the Environmental domains. Typically, these 

external (market) factors influence an organisation in terms of organ, performance and position in the 

marketplace and are mainly applied to identify opportunities and threats. Nevertheless, they can also 

be used in different contexts and in CiROCCO's case, they are used, as discussed above, to support 

stakeholder mapping. 

Academics were also listed as pilot-oriented stakeholders, while academics, investors, and internal 

stakeholders were listed as horizontal stakeholders. Internal stakeholders are critical representatives 

from sister projects or other relevant ongoing or completed EU-funded projects and members of the 

Project Advisory Board. Specifically for the sister projects, since their objectives are aligned with the 

objectives of CiROCCO under a broader umbrella of goals set by EC, representatives from these 
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projects are also considered critical stakeholders welcomed to provide feedback and valuable insights 

to CiROCCO. As mentioned in Section 1.4, activities to engage stakeholder representatives from sister 

projects are aligned with clustering with sister projects undertaken under T5.4. 

Figure 1 provides an overview of all critical domains identified to be represented by stakeholders in 

CiROCCO. Not all domains had to be necessarily defined within the CiROCCO stakeholder community; 

however, they served as a starting point for all partners to initiate identifying and reaching out to key 

stakeholders to bring them onboard to CiROCCO. 

 
Figure 1: Domains identified to be represented by CiROCCO stakeholders. The domains currently 

represented are marked with blue font. 

2.3. Identification of key stakeholders 

Upon identification of the domains to be represented by the stakeholders, an initial checklist was 

prepared and shared among all partners to be completed. Each partner was encouraged to suggest 

potential horizontal stakeholders (internal and external) to be approached, while pilot leaders, with 

the support of partners involved in each pilot, were encouraged to suggest potential pilot-oriented 

stakeholders. This checklist, the so-called CiROCCO Stakeholder canvas, is a live Excel document with 

different tabs for different stakeholder types shared in SharePoint, which includes, among other 

things, the organisation, expertise and country of stakeholders. The intention is to keep this list alive 

even after the completion of T2.1 and potentially include new additions, if relevant. 

The purpose of having this list remains the same. The target is not to have an extended list of 

stakeholders but rather to have stakeholders who are expected to be of actual added value to 

CiROCCO, i.e., stakeholders genuinely interested in the Project and its outputs, who will be invited and 

actively participate in local events and Project webinars and provide helpful feedback to Project 

partners. 

2.4. Reaching out to stakeholders 

A structured approach has been adopted to reach out to the stakeholders who have already been 

identified. 

In many cases, ICCS proceeded to direct communication with the potential members of the 

stakeholder community, and apart from exchanging emails, most of the time, online meetings were 



 D2.1 KEY STAKEHOLDERS MAPPING AND FUNCTIONAL REQUIREMENTS ELICITATION AND ANALYSIS 

 

17 

organised, aiming to familiarise them with the objectives and expected outcomes of CiROCCO and 

make an introduction to the expected contribution from them. In other cases, the partner who 

suggested a stakeholder initiated the communication with the potential member of the stakeholder 

community and further interactions (often physical meetings) followed. The ultimate purpose was to 

mobilise and engage them from the beginning of the process and ensure their active participation in 

the Project workshops. Minutes from the online meetings were kept, and the relevant project partners 

further discussed the critical topics raised internally. 

A [ŀȅƳŀƴΩǎ report was also prepared to facilitate reaching out to the correct audience. This Project 

brochure was circulated to the stakeholders and distributed during workshops and events. The 

CiROCCO brochure includes some basic information for the Project (aim, objectives, etc.), a high-level 

system architecture, the expected outputs (namely the CiROCCO services) and reference to the pilots 

(not focusing exclusively on them to avoid narrowing down the pool of stakeholders). 

2.5. Retrieval of feedback from stakeholders 

To ensure the engagement of stakeholders and retrieve valuable feedback from them, a targeted 

approach, including the development of tailored and contextualised engagement strategies and 

appropriate communication strategies, was adopted. More specifically, the following aspects were 

addressed: 

¶ Fostering discussions about the local impacts, environmental, climate, business and social 

aspects, 

¶ Preparation of questionnaires for written  feedback customised to the needs and 

requirements of each pilot, 

¶ Planning of tailor-made workshops (different approaches adopted for each pilot) to identify 

the actual needs of the end-users, challenges and requirements and any limitations they may 

experience to feed into technology and service design, 

¶ Setting up online surveys for direct feedback during the workshops. 

Overall, the participatory process and co-creation approach were endorsed, making the stakeholders 

part of the CiROCCO think tank. Further to ensuring ǎǘŀƪŜƘƻƭŘŜǊǎΩ engagement, the adopted approach 

enables awareness-raising and trust-building measures among stakeholders. The elements of this 

participatory process and co-creation approach are discussed in detail in Section 3. 

2.6. Next steps in stakeholder mapping 

Even though stakeholder mapping for T2.1 has been completed, relevant activities will be undertaken. 

In particular, regular contacts with the identified stakeholders will be established to receive their 

feedback occasionally. CiROCCO stakeholders will be asked to participate actively in upcoming 

workshops and webinars and will always be encouraged to give their input on issues of importance to 

the Project. In addition, as also discussed in Section 2.3, there is an intention to keep the stakeholder 

canvas alive even after the completion of T2.1 and potentially update the ǎǘŀƪŜƘƻƭŘŜǊǎΩ list, if relevant. 
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3. Participatory process and co-creation approach 

The involvement, mobilisation and engagement of end-users were ensured through a participatory 

process, promoting technical capacity building. Targeted discussions and bilateral meetings, 

appropriate questionnaires and tailor-made ǎǘŀƪŜƘƻƭŘŜǊǎΩ workshops per pilot were the key elements 

of this participatory process. A co-creation approach has been at the centre of the workshops carried 

out to reach the objectives of T2.1 and facilitate the extraction of end-user needs. An overview of the 

different elements of the participatory process is presented in Figure 2. 

 
Figure 2: The key elements of the adopted participatory process. 

3.1. Targeted discussions and bilateral meetings 

Initial contacts with stakeholders were most often established through targeted discussions and 

bilateral meetings between ICCS and/or relevant Project partners and the stakeholders. Such 

discussions were either pilot-oriented when focused on a specific pilot and/or initiated by a pilot leader 

or horizontal when involving horizontal stakeholders, most typically stakeholders-partners from other 

projects and sister projects. 

The topics around which the discussions were made, included local impacts, environmental, climate, 

business and social aspects of CiROCCO outcomes as T2.2 progressed with T2.1, initial outcomes from 

T2.2 (end-user needs and system features) also provided material for the targeted discussions with 

stakeholders. 

Typically, such discussions and meetings precede a workshop. Nevertheless, when stakeholders' 

interest in CiROCCO was particularly strong, relevant meetings were repeated even after the 

workshop, and contacts were established on a regular basis. 

3.2. Questionnaires 

In an attempt to receive feedback from stakeholders more systematically, appropriate questionnaires 

were prepared. These questionnaires can be distinguished into two categories: questionnaires for 

written feedback and online surveys. 
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The questionnaires for written  feedback were typically circulated to stakeholders before or during 

the workshop and asked to be filled out during (or shortly after) the workshop. In that way, the 

stakeholders were becoming familiar with the specific topics of the workshop beforehand. They had 

more time to elaborate on potential questions and suggestions during the workshop. Parallel to that, 

they were given sufficient time to elaborate on the questions and provide justified and solid replies. 

Nevertheless, the questionnaires are not necessarily linked to the workshops. In most pilots, they were 

filled out also by stakeholders who did not attend any workshop and only interacted directly with 

Project partners. 

The questionnaires for all pilots were prepared following a generic structure, while for each pilot, the 

questions were adjusted correctly to fit  its context and address its particular needs. The first part of 

the questionnaires included basic demographic features (age, gender, location, education level and 

occupation), followed by a limited number of open-ended questions on: 

¶ the perception of the importance of the problem addressed by CiROCCO in a specific pilot, 

¶ identification of other relevant stakeholders, 

¶ identification of existing gaps in regulation, 

¶ characterisation of the capacity of the ǎǘŀƪŜƘƻƭŘŜǊǎΩ organisation to tackle the problem 

addressed, 

¶ indication of currently measured parameters in the ǎǘŀƪŜƘƻƭŘŜǊΩǎ area, 

¶ other relevant measures/practices in place in the ǎǘŀƪŜƘƻƭŘŜǊΩǎ area, 

Then, a couple of capacity development questions followed (for T5.2), referring to gaps in 

preparedness against the problem(s) discussed and current practice in central decision-making for the 

specific situation. Section 4 includes detailed information on the questionnaires per pilot. 

Unlike the questionnaires, which are not necessarily linked with the workshops, online surveys are an 

inextricable part of the workshops as they were conducted during the workshop. Similar to the 

approach of the questionnaires for written feedback, the surveys for all pilots were prepared following 

a generic structure, which was then correctly adjusted to each pilot. The first part of the survey 

included basic demographic features (education level and organisation), followed by several questions 

(either open-ended or closed-ended) on: 

¶ the perception of the importance of the problem addressed by CiROCCO in a specific pilot, 

¶ the sufficiency of adopted measures and practices, 

¶ identification of important parameters to be monitored, 

¶ network coverage in the area of interest, 

¶ desirable outputs from CiROCCO and 

¶ potential CiROCCO outputs end-users. 

A couple of capacity development questions followed (for T5.2), referring to preferable training 

activities and documentation to uptake solutions. Capacity Development Sections for the 1st and 2nd 

workshop are analysed in D5.3. Considering that some workshops were not implemented by the 

submission of D5.3, the analysis for the remaining workshops will be integrated into D5.4. 

A dedicated exploitation Section was foreseen in the online surveys of the 2nd, 3rd and 4th workshops, 

as discussed in D5.5. Considering that some workshops were not implemented by the submission of 

D5.5, the analysis for the remaining workshops will be integrated into D5.6. 

Section 4 includes detailed information on the online surveys per pilot. 
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3.3. Tailor-made SǘŀƪŜƘƻƭŘŜǊǎΩ workshops per pilot 

A co-creation approach has been adopted during the implementation of targeted workshops organised 

in the framework of Task 2.1. The overall structure of the workshops was originally planned before the 

first {ǘŀƪŜƘƻƭŘŜǊΩǎ workshop. It was tested during the first Workshop and kept being further improved 

and, where necessary, adjusted to the local context of pilots along with the progress of the Project. 

3.3.1. ²ƻǊƪǎƘƻǇǎΩ preparatory activities and structure 

Before the workshop, several preparatory bilateral meetings were taking place between ICCS, the 

workshop organiser and T2.1 leader and the pilot leaders, to identify the main topics that should be 

discussed during each workshop, decide upon a list of key speakers that would present issues of 

interest and then set up the workshop agenda. 

As mentioned in Section 1.4, these workshops did not exclusively serve the needs of T2.1. Still, also 

the needs of several other Tasks and the outcomes of the workshops could be directly exploited by 

most partners, namely ICCS (for T2.1, T4.6, T5.1 and T5.4), EBOS (for T2.2 and T3.1), NOA (for T5.2), 

INO (for T5.3), UCY (for T1.3) and Pilot leaders (for T4.2-T4.5). To this end, ICCS, as T2.1, T5.1 and T5.4 

leaders, proceeded to additional preparatory meetings with EBOS, as T2.2 and T3.1 leader, NOA, as 

T5.2 leader and INO as T5.3 leader. The aim of these meetings was further elaboration on the topics 

to be discussed during the open-discussion sessions of the workshops and the identification of specific 

questions to be addressed to the workshop attendees, to get valuable feedback. Additional 

information on the questionnaires addressed to attendees, to be replied to either during or shortly 

after the workshops and the online surveys, to be replied to during the workshops, are presented in 

Section 3.2 above and Annexes 1-8. 

A typical agenda included: 

¶ Presentation of the main objectives, the expected results and the envisioned system of 

CiROCCO, focusing every time on the particularities of the pilot that hosted the workshop; 

¶ presentations from key speakers highly relevant to each pilot; 

¶ open discussions about the identified topics of interest; 

¶ an online survey for direct feedback (in all cases the Mentimeter1 interactive presentation 

software was selected as the appropriate tool to conduct the online survey); 

¶ discussion on exploitation issues (a dedicated exploitation session was foreseen in the 2nd 

workshop and relevant questions were included in the online survey of the 3rd and the 4th 

Workshop). 

In an attempt to encourage more active participation of stakeholders in the workshops, the language 

in which each workshop was conducted was properly selected. When stakeholders were fluent in 

English, all discussions were held in English, so that Project partners would easily follow and participate 

in the discussions; otherwise, the workshop was implemented in a mixture of English and local 

language, as discussed in more detail in Section 4. 

Further to co-creation, social innovation aspects were addressed during the tailor-made workshops, 

because CiROCCO outputs and services, which were the main discussion topic during the workshops, 

have the ultimate purpose of improving the welfare and well-being of individuals and communities [2]. 

The Project's technological developments and the scientific research, both in the background (for 

                                                           
1 https://www.mentimeter.com/ 

https://www.mentimeter.com/
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these developments) and the foreground (after exploiting these developments), consider the effects 

and potential impacts on the environment and society, achieving thus Responsible Research and 

Innovation (RRI) [3]. In addition, the workshops were set up considering also future oriented (foresight) 

methods, as the uptake of CiROCCO outcomes and services after the completion of the Project by 

potential end-users was strongly encouraged. 

Figure 3 presents an overview of the structure of workshops, indicating how they address the key 

elements of the overall adopted participatory process presented in Figure 2. 

 
Figure 3: An overview of the structure of workshops (in the centre), indicating (in blue font) how the 

workshops address the key elements of the CiROCCO participatory process. 

3.3.2.  Feedback analysis 

The active involvement of pilot leaders in the analysis of feedback received from stakeholders has been 

essential for several reasons. First of all, there was a language barrier in some workshops, as during 

key speeches from stakeholders and open discussion slots the interaction was in local language for the 

reasons presented in Section 3.3.1. In addition, pilot leaders had further interactions with local 

stakeholders beyond their interaction during the workshop, i.e., meetings before the workshops (for 

familiarizing with CiROCCO and establishing contacts) and after the workshops (for provision of 

clarifications, when needed, and collection of filled-in questionnaires). Therefore, the outputs of all 

interactions had to be considered to have an integrated feedback analysis. 

The outcomes of the analysis of feedback retrieved from stakeholders are summarized in the following: 

¶ Demographic statistics for the stakeholders who replied to questionnaires for written 

feedback, 

¶ Graphs summarizing responses to the questionnaires for written feedback, 

¶ A summary of key issues raised during the workshop and core workshop outputs and findings, 

mainly concerning ǎǘŀƪŜƘƻƭŘŜǊǎΩ needs translated into system features, and requirements, 

¶ A graphical visualisation of the replies to the online survey (as directly provided by 

Mentimeter). 

These outcomes were collected for all workshops and are discussed in more detail in Section 4 and 

Annexes 1, 3, 5 and 7. 
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4. {ǘŀƪŜƘƻƭŘŜǊǎΩ workshops: structure and main outcomes 

4.1. 1st Stakeholders Workshop (Pilot 2) 

4.1.1. General information for the workshop 

In the Cypriot Pilot of the CiROCCO Project (Pilot 2), the identification and assessment of stakeholders' 

needs and requirements is essential. This crucial task unfolded during the 1st CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ 

workshop, the primary objectives of which were twofold. Firstly, to identify the differentiated needs 

and requirements of the diverse group of participants representing various regions and professional 

backgrounds. Secondly, to validate and reinforce these findings through a systematic questionnaire. 

The workshop took place on 20.10.2023 (08:00 ς 12:30 CET), in a hybrid format (both physical and 

online) and the event was hosted by our local partner UCY. The venue for those joining in person was 

the campus of the University of Cyprus in Nicosia, Cyprus, and the workshop was held in English 

language. 

Workshop participants were characterized by demographic diversity, originating from various regions, 

including Cyprus, Greece, Serbia, and Lebanon. Additionally, they spanned a broad spectrum of 

educational backgrounds, ranging from students to PhD holders. The professional diversity was equally 

extensive, covering students, researchers, employed individuals, and those presently not engaged in 

work, thus providing a rich tapestry of data. 

The following sections summarise the key findings of the 1st CiROCCO Stakeholders Workshop and 

insights derived from the questionnaire responses, shedding light on the multifaceted perspectives 

and requirements of the stakeholders involved. 

4.1.2. Workshop structure 

The workshop was organised into two Sessions, the Local impact of DDS events and the CiROCCO 

Project and its contribution. During the first Session, keynote speeches were foreseen aiming to set up 

the framework of the problem, focusing on local impacts and mainly the impact of DDS on human 

health, the environment and aviation. Open discussion on the topics addressed in the speeches 

followed the presentations. 

During the second Session, an overview of CiROCCO and its expected contribution to Pilot 2 was 

presented by ICCS, while information about the National Action Plan for Dust was presented by UCY. 

Then a second round of open discussion was organised. The discussion was structured around specific 

topics and participants were asked to fill out the questionnaire in parallel. Then an online survey in 

Mentimeter was conducted, including questions tailored to the needs and the particularities of this 

pilot. The outputs of the online survey are presented in Annex 1. 

The workshop agenda is presented below. 
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Figure 4: The agenda of the 1st CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

Photos captured during the workshop are presented below.  

 
Figure 5: Photos from the 1st CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

4.1.3. Analysis of filled-in questionnaires for written  feedback 

Through active participation in the workshop, attendees provided valuable insights. Subsequently, 
these insights were reinforced through data gathered from structured questionnaires completed by a 
total of 21 individuals. These questionnaires were tailored to the needs of Pilot 2, addressing the 
particularities of the pilot area and the expected needs and requirements of stakeholders. They were 
either circulated and filled in during the workshops by the workshop attendees or sent at a later stage 
via email to additional stakeholders (who could not join the workshop). 

The questionnaire for written feedback is included in Annex 2. The analysis of the feedback started 
upon gathering all filled-in questionnaires, the responses received were summarized and are visualized 
in the following figures. 
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Figure 6a-e: Demographic features of the respondents to the questionnaire for written feedback for 

the Cypriot pilot. 
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Figure 7a-j: Replies to the questions Q1 (Figure 7a) - Q8 (Figure 7j) of the questionnaire for written 

feedback for the Cypriot pilot. 

4.1.4. Main outcomes 

The CiROCCO sensing node system for Pilot 2 outlines specific requirements that need to be met before 
it can be adopted by national authorities. These requirements come from the discussions at the 
stakeholders' workshop, the responses to the questionnaires, and the pilot's research and operational 
needs. Aligned with these objectives, the design of the sensing nodes incorporates tailored features, 
addressing distinct needs and requirements to guarantee optimal functionality and scalability within 
Mediterranean regions affected by DDS. The main outcomes from the interaction with stakeholders 
for Pilot 2 are summarized in the following. 

¶ 76% of participants consider DDS to be an extremely important or important problem in their 

area, 

¶ In addressing the issue of DDS events, 45% of respondents see Governmental Bodies as 

primarily responsible, followed by 18% who believe scientific and research institutions should 

take the lead. This question allowed for multiple responses. 

¶ 39% of respondents identified a lack of legislative framework in the current regulation of DDS. 

¶ The health sector is perceived as the most affected by DDS, with 75% of responses indicating 

this. 
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¶ For better preparation against upcoming DDS events, 29% of respondents highlighted 

situational awareness as key, while 21% emphasized the importance of education and 

training. 

¶ Approx. 53% of participants believe that more in-situ data would help address the DDS issue 

in their area. Notably, approx. 48% of interviewees did not respond to this question, possibly 

due to limited knowledge of the topic. 

¶ Given the limited information available, participants recommended more targeted 

information campaigns and training for the general population on adapting to DDS-related 

problems. 

4.2. 2nd Stakeholders Workshop (Pilot 3) 

4.2.1. General information for the workshop 

In the Serbian Pilot of the CiROCCO Project (Pilot 3), the gathering of valuable feedback from local, 

regional and national stakeholders has also been an issue of priority. To this end, the 2nd CiROCCO 

{ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop was organized and properly structured to efficiently get this feedback in the 

end. 

The workshop took place on 05.12.2023 (09:30 ς 14:30 CET), in a hybrid format and the event was 

hosted by our local partner VSUME. The venue for those joining in person was the campus of the 

University of Novi Sad, Faculty of Natural Sciences, in Novi Sad, Serbia.  The 2nd Workshop was held 

both in English and Serbian language to facilitate the attendees. More specifically, all open discussions 

were made in Serbian so that local stakeholders would be encouraged to provide valuable feedback 

without being obstructed by the language barrier. At the same time, all presentations (coming from 

either Project partners or stakeholders) were made in English, so that non-Serbian attendees would 

be able to keep track of the discussions made during the workshop and when needed interact with 

local stakeholders. 

Workshop attendees represented a broad spectrum of educational backgrounds, ranging from 

engineers to PhD holders. Participants were coming from the governmental sector, as well as from 

private and scientific-research one. 

The following sections summarise the key findings of the 2nd CiROCCO Stakeholders Workshop and 

insights derived from the questionnaire responses, as well as the outcomes of preparatory bilateral 

meetings between Project partners and key stakeholders, shedding light on the multifaceted 

perspectives and requirements of the stakeholders involved. 

4.2.2. Workshop structure 

The workshop was organised into three Sessions, Sustainable environmental restoration support, 

CiROCCO Project and its contribution and Exploitation workshop and online survey. During the first 

Session and after the presentation of an introductory overview of the CiROCCO Project by ICCS, 

keynote speeches, some of them from VSUME, were foreseen aiming to set up the framework of the 

problem. These speeches focused on local impacts and mainly forest management and fire protection 

in the vulnerable pilot site, which is a protected area and air quality monitoring in the greater area. 

During the second session, more details about the Serbian pilot and the CiROCCO low-cost system 

were presented by EBOS. A plenary discussion, during which the questionnaires for written feedback 
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were circulated to the attendees, followed these presentations. The discussion was structured around 

pilot-oriented topics and participants were asked to fill out the questionnaire in parallel. 

The open discussion was succeeded by a joint exploitation workshop and an online survey using 

Mentimeter, including questions tailored to the needs and the particularities of the Serbian pilot, led 

by INO. The outputs of the exploitation workshop and the online survey are presented in Annex 3. 

The workshop agenda is presented below. 

 
Figure 8: The agenda of the 2nd CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

Photos captured during the workshop are presented below. 
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Figure 9: Photos from the 2nd CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

4.2.3. Analysis of filled-in questionnaires for written  feedback 

Workshop attendees actively participated in the open discussions and filled out questionnaires 

tailored to the needs of Pilot 3, addressing the particularities of the pilot area and expected needs and 

requirements from stakeholders. The questionnaires for written feedback were filled out during and 

after the workshop and were eventually completed by a total of 20 individuals. This questionnaire is 

included in Annex 4 and the following figures summarise an analysis of the responses received. 
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Figure 10: Demographic features of the respondents to the questionnaire for written feedback for 

the Serbian pilot. 
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Figure 11a-j: Replies to the questions Q1 (Figure 11a) - Q8 (Figure 11j) of the questionnaire for 

written feedback for the Serbian pilot. 

4.2.4.  Main outcomes 

For the uptake of CiROCCO system for Pilot 3 from local/regional/national authorities, end-user needs 

and specific requirements were examined. An integrated analysis of responses to questionnaires for 

written feedback, replies to the online survey and topics raised and discussed during the workshop, as 

well as during pre- and post-workshop meetings with local stakeholders results in the following 

summary of outcomes from interaction with stakeholders for pilot 3. 

¶ 34% of participants consider air quality as a problem with moderate frequency, 

¶ 89% of participants consider fire risks to be a very important or important problem in their 

area and have a high impact with low frequency, 

¶ 54% of the participants think that current measures and practices are inadequate or 

ineffective to decrease air pollution, 

¶ Most important parameters to be monitored are PM10, PM2,5, Ozone, NO2, wind direction, 

and air temperature, 

¶ All participants consider CO2 emission as the main indicator for assessing the impacts of fires 

and the creation of relevant measures, 

¶ 45% of the participants consider CiROCCO system relevant for other sectors (agriculture, 

industry, etc.), 

¶ 75% think that prediction models would be most important, 

¶ 88% would like to have 3-day predictions in advance, 

¶ 66% of the participants think that the Agency for Environmental Protection and National 

Hydro-meteorological Institute would have benefited from CiROCCO system, 

¶ 55% of the participants would like to have on-work trainings and workshops for applying 

CiROCCO solutions. 

4.3. 3rd Stakeholders Workshop (Pilot 1) 

4.3.1. General information for the workshop 

Similar to the other workshops, the 3rd CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop was organized for the 

Egyptian Pilot of CiROCCO Project (Pilot 1) to gather useful feedback from local and national 

stakeholders on CiROCCO system. Hence, the workshop was properly structured to efficiently get this 

valuable feedback. 

The workshop took place on 22.01.2024 (09:30 ς 14:30 CET), in a hybrid format and the event was 

hosted by our local partner CEDARE. The venue for those joining in person was the Inter-Continental 
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Cairo Semiramis Hotel, in Cairo, Egypt, and the workshop was held exclusively in English (both 

presentations and discussions). On 24.01.2024 a field trip to the pilot site, the Benban solar farm, as 

well as to the greater area of Aswan was organized by CEDARE, aiming to familiarize all stakeholders 

with the particularities of these sites and foster further targeted interactions with stakeholders. 

Participants represented a diverse demographic, originating from various regions, including Egypt, 

Cyprus, Greece, and Serbia. They also spanned a broad spectrum of educational backgrounds, ranging 

from students to PhD holders. As for the professional diversity, it was equally extensive, covering 

representatives from the local society, students, researchers, employed individuals, and those 

presently not engaged in work. 

The following sections summarise the key findings of the 3rd CiROCCO Stakeholders Workshop and 

insights derived from the questionnaire responses, shedding light on the multifaceted perspectives 

and requirements of the stakeholders involved. 

4.3.2. Workshop structure 

As was the case with the previous workshops, this workshop was organised into three Sessions, 

Renewable energy systems planning, CiROCCO Project and its contribution and Exploitation workshop 

and online survey. During the first Session and after the presentation of an introductory overview of 

the CiROCCO Project by ICCS, keynote speeches were foreseen aiming to set up the framework of the 

problem and provide an overview of recent updates in the field. These updates referred to the solar 

atlas and a follow-up on the local pilot, as presented by CEDARE, as well as government views on the 

issue overall. Open discussion on the topics addressed in the speeches followed the presentations. 

During the second Session additional information on the CiROCCO system, focusing on the in-situ low-

cost sensing nodes, was presented by EBOS, while an overview of CiROCCO and its expected 

contribution to Pilot 1 was presented by NOA. Then a second round of plenary discussion was 

organised. The discussion was structured around specific, pilot-oriented topics and participants were 

asked to fill out the questionnaire in parallel. 

A joint online survey, including exploitation questions as well as other questions of direct interest to 

CiROCCO tailored to the needs and the particularities of Pilot 1, was conducted during the third 

Session. The joint online survey was implemented using Mentimeter. The outputs of the online survey 

are presented in Annex 5. 

The workshop agenda is presented below. 
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Figure 12:The agenda of the 3rd CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

Photos captured during the workshop are presented below. 

 

 
Figure 13: Photos from the 3rd CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

4.3.3. Analysis of filled-in questionnaires for written  feedback 

Workshop attendees participated actively in the workshop and provided valuable feedback. The 3rd 

CiROCCO Stakeholders' Workshop provided the primary source of information, with participants 
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actively contributing their viewpoints. To guarantee an effective validation procedure, questionnaires 

for written feedback were circulated to 28 individuals. The people who took part offered a rich tapestry 

of data, varying in professional background and place of origin. This methodological fusion attempted 

to extract a comprehensive understanding of the requirements and needs of stakeholders, serving as 

the foundation for decisions made later in the project. 

The questionnaires could optionally be returned to local partners (CEDARE) within a week, in case the 

participants needed more time to fill them in. Stakeholders who did not manage to join the workshop 

were also asked to fill in these questionnaires and send them back to CEDARE within a week. The 

questionnaire for written feedback that was distributed during the 3rd workshop is included in Annex 

6 and the following figures summarise an analysis of the responses received. 

 

 

 
Figure 14a-e: Demographic features of the respondents to the questionnaire for written feedback for 

the Egyptian pilot. 
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Figure 15a-l: Replies to the questions Q1 (Figure 15a) ς Q10 (Figure 15l) of the questionnaire for 

written feedback for the Egyptian pilot. 

4.3.4. Main outcomes 

For the uptake of CiROCCO system for Pilot 1 from regional and national authorities, end-user needs 

and specific requirements were examined. The responses to questionnaires for written feedback, the 

replies to the online survey and the topics raised and discussed with local stakeholders before, during 

and after the workshop were analysed and the main outcomes from these interactions with 

stakeholders are summarized in the following. 

¶ More than 35% of participants consider DDS to be an extremely important or important 

problem in their area that affects the air quality and energy production, 

¶ Approx. 25% of the participants agreed that dust deposition is one of the most important 

parameters that will be useful in monitoring dust, solar energy potential and air quality, 

¶ The Electricity and Renewable Energy sector is perceived as the most affected by DDS, with 

80% of responses indicating this, 

¶ For better preparation against upcoming DDS events, 30% of respondents highlighted 

situational awareness as key, with approx. 20% of the respondents emphasised the 

importance of education and training, 

¶ 45% of the participants consider the workshops as an efficient training way to come up with 

solutions for CiROCCO, while 39% think that on-the-job trainings with long-term support are 

more efficient way,  

¶ Participants recommended more targeted information campaigns and training for the 

general population on adapting to DDS-related problems. 

4.4. 4th Stakeholders Workshop (Pilot 4) 

4.4.1. General information for the workshop 

The 4th CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop was organized for the Spanish Pilot of CiROCCO Project (Pilot 

4) to enable interaction with local stakeholders, familiarise them with the Project objectives and 

outcomes and eventually retrieve useful feedback from them on CiROCCO system. The workshop was 

properly structured to efficiently achieve its purpose. 

The workshop took place on 08.03.2024 (09:30 ς 13:10 CET), in virtual format and the event was 

hosted by our local partner in Almeria, Spain, CSIC. The 4th Workshop was held both in English and 

Spanish language to facilitate the attendees. In particular, all open discussions were made in Spanish 

so that local stakeholders would be encouraged to provide valuable feedback without being 

obstructed by the language barrier. At the same time, all presentations (coming from either Project 
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partners or stakeholders) were made in English, so that non-Spanish attendees would be able to keep 

track of the discussions made during the workshop and when needed interact with local stakeholders. 

Workshop participants represented mainly southern Spain, a range of ages between 30 and 65 years. 
Their educational background ranged from Bachelor's degrees to PhD holders. Most of the attendees 
were researchers, followed by public agency representatives. 

The following sections summarise the key findings of the 4th CiROCCO Stakeholders Workshop and 

insights derived from the questionnaire responses, as well as the outcomes of preparatory bilateral 

meetings between Project partners and key stakeholders, shedding light on the multifaceted 

perspectives and requirements of the stakeholders involved. 

4.4.2. Workshop structure 

The structure of the workshop was similar to the one followed in other Workshops. More specifically, 

the workshop was organized into three Sessions, Local impacts of DDS events, the CiROCCO Project 

and its contribution and Exploitation workshop and an integrated online survey. During the first 

Session, an introductory overview of the CiROCCO Project was presented by ICCS, while keynote 

speeches were foreseen aiming to set up the framework of the problem and provide an overview of 

the current status. A slot for open discussion on the topics addressed in the speeches followed the 

presentations. 

During the second Session additional information on the CiROCCO system, focusing on the in-situ low-

cost sensing nodes, was presented by EBOS, the foreseen assimilation of satellite data and validation 

with in-situ measurements was presented by NOA and some details on the Spanish pilot, focusing on 

the impact of DDS events on water quality was presented by CSIC. Then a second round of plenary 

discussion was organized, structured around specific, pilot-oriented topics. 

The third Session included an integrated online survey, which included exploitation questions as well 

as other questions of direct interest to CiROCCO tailored to the needs and the particularities of Pilot 

4. The joint online survey was implemented using Mentimeter and its outputs are presented in Annex 

7. 

The workshop agenda is presented below. 
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Figure 16:The agenda of the 4th CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

Photos captured during the online workshop are presented below. 
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Figure 17: Photos from the 4th CiROCCO {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop. 

4.4.3. Analysis of filled-in questionnaires for written  feedback 

As the workshop was fully virtual, questionnaires for written feedback were provided to stakeholders 

both before and after the workshop and they were asked to provide their feedback to local partners 

(CSIC). Apart from workshop attendees, the questionnaire was also circulated to stakeholders who did 

not manage to join the workshop. The circulated questionnaire for written feedback is included in 

Annex 8. As the workshop was implemented very close to the submission deadline of this report and 

some filled-in questionnaires are still pending to be received from stakeholders, their analysis is 

omitted from D2.1. However, this analysis will be completed in the upcoming period and its outcomes 

will certainly be weighed in the design of the final functional requirements of the CiROCCO system. 

4.4.4. Main outcomes 

Workshop attendees participated actively in the workshop and the 4th CiROCCO Stakeholders' 

Workshop provided the primary source of feedback from stakeholders. To guarantee an effective 

validation procedure, questionnaires for written feedback were circulated to be filled out by 

individuals. As not all filled-out questionnaires were available before the completion of this report, 

oral feedback from discussions during the workshop was co-evaluated with feedback retrieved from 

unofficial internal interactions between Project partners and stakeholders for the Spanish pilot. 

The main outcomes from these interactions with stakeholders are summarized in the following. It is 

mentioned here that in the absence of written feedback, relevant statistics (referring for example to 

the percentage of respondents who supported a statement) could not be easily extracted for Pilot 4. 

Nevertheless, a qualitative analysis of the main outcomes is presented below: 

¶ Participants consider air pollution a moderate problem, in terms of impact and frequency in 

their area, 

¶ For groundwater quality degradation, their characterization would go span from άhigh impact 

and low frequencyέ to άhigh impact and high frequencyέΣ 
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¶ For both air pollution and groundwater quality degradation, they think the mitigation 

measures are completely insufficient, 

¶ Stakeholders representing natural areas (including natural protected areas and relevant 

administrations), were mostly interested in how the DDS events, and the solutions proposed 

by the Project, impact the management of their corresponding areas (spatial planning and 

land use, natural resources management, sectoral economic activities and 

preservation/management of natural areas), 

¶ The performance of the AOD parameter under unsteady non-stationary atmospheric 

conditions over time was further discussed between a representative of the Almeria Solar 

Platform (Plataforma Solar de !ƭƳŜǊƝŀ ς PSA) and NOA and is a factor to be considered in data 

assimilation, 

¶ CiROCCO would be characterized as a moderate replicability Project by Spanish stakeholders, 

¶ Participants recommended targeted information campaigns and training for the general 

population on adapting to DDS-related problems. 
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5. System features and requirements as retrieved from 

stakeholders 

The functional requirements of the CiROCCO system were outlined at a high level in the Grant 

Agreement (GA) and they are further elaborated and refined as the Project progresses. Focusing on 

functional requirements for the pilots, they are analysed in depth by pilot leaders in the framework of 

T2.2, but they are also shaped to a significant extent by (local) stakeholders. This latter is taking place 

in the framework of T2.1 through the participatory processes that are taking place, as presented 

above. Hence, T2.1 and T2.2 run in parallel and the outcomes of one Task were used as useful input to 

the other Task and vice versa. Especially for T2.1, feedback received from pilot leaders in T2.2 as needs, 

challenges and/or requirements in a Pilot was further elaborated and often verified by local 

stakeholders during the workshops of T2.1. 

It should be noted that no significant deviations from the original system design are expected due to 

this co-design and co-definition of pilot needs and requirements (as they are identified by both pilot 

leaders and key pilot-oriented and horizontal stakeholders). 

A summary of the system features and requirements that were retrieved from all types of interactions 

with CiROCCO stakeholders for the different pilots is presented in Table 1. 

Table 1: The key system features and requirements retrieved from interactions with stakeholders. 

No. Needs Pilot 1 Pilot 2 Pilot 3 Pilot 4 

01 Recording of meteo & air quality parameters 

with low-cost sensing nodes 
x x x x 

02 Recording of parameters to monitor land 

degradation and fire risk  
  x  

03 Environmental risk assessment (droughts, 

fires, land degradation, air pollution etc.) 
  x  

04 Provision of robust external connectivity 

options for communication with a Cloud 

Server and other sensor networks  

x x x x 

05 Offering a dedicated Dashboard for real-time 

monitoring, data analysis, and customizable 

alerts 

x x x x 

06 Accessing the information via maps    x 

07 Ensuring secure and tiered access to sensor 

data for registered users 
x x x  

08 Developing a high-quality system for 

enhanced accuracy in parameter recording 
x x x x 
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09 Enabling remote control and monitoring of 

nodes, with automated and manual options 
x x x x 

10 Allowing for rapid and straightforward 

relocation of sensing nodes to adapt to 

monitoring demands 

x x x  

11 Maintaining system compatibility and 

integration with an (Android-based and/or 

IOS-based) Early Warning System (EWS) 

x x  x 

12 Providing the capability to expand the system 

with additional sensors in the future 
x x x  

13 Low-maintenance equipment with reliable 

and accurate measures 
x x x x 

14 Facilitating maintenance and sensor 

replacement by personnel without specialized 

skills 

x x x x 

15 Provide suggestions on data usage from this 

sensor 
   x 

16 Provide Project sustainability by transferring 

the sensor system to some competent national 

institutions (protected land manager, public 

bodies, Provincial institute for nature 

conservation, etc.) or having several 

institutions jointly manage it. 

  x  

17 Having a forecasting lead time of 3 days, and a 

spatial resolution from regional to 

Mediterranean 

   x 

  



 D2.1 KEY STAKEHOLDERS MAPPING AND FUNCTIONAL REQUIREMENTS ELICITATION AND ANALYSIS 

 

42 

6. Conclusions 

An overview of the activities carried out under T2.1 is presented in this Deliverable. The outcomes of 

these activities are summarized into: 

¶ The establishment of the CiROCCO stakeholder community, 

¶ The retrieval of valuable feedback from stakeholders on the main challenges posed by the 

different pilot areas and addressed in CiROCCO and 

¶ The identification of crucial end-user needs and requirements identified by stakeholders. 

The structured stakeholder mapping discussed in Section 2 resulted in the establishment of a 

stakeholder canvas: a live document populated by Project partners with critical persons representing 

variable domains, who have an interest in CiROCCO and can either affect or be affected by the Project 

or expertise in any component of the overall CiROCCO system. It is also mentioned here that there is 

an intention to keep this stakeholder canvas alive even after the completion of T2.1 and potentially 

update the ǎǘŀƪŜƘƻƭŘŜǊǎΩ list, if relevant. 

Upon identifying key stakeholders, a structured, participatory approach to obtaining feedback from 

them was adopted, as presented in Sections 3 and 4. A core element of this participatory approach has 

been the organisation of targeted workshops tailored to the needs of each pilot. The outcomes of 

these workshops are also presented in Section 4. 

Despite the variability of the needs and particularities of each pilot and, therefore, the variability in 

main topics raised during each workshop, it can be clearly stated that in all workshop participants 

expressed a vivid interest in the CiROCCO system. In general, stakeholders were actively involved 

during workshop implementation; they participated in fascinating and valuable discussions regarding 

the main challenges addressed by CiROCCO and the exploitation of CiROCCO outcomes not only during 

the lifetime of the Project but also during a post-project phase. Stakeholders also provided their 

feedback by responding to targeted questionnaires. 

The standard system features and requirements among all four Pilots, as extracted from interaction 

with stakeholders, are summarised in Table 2. 

Table 2: The common system features and requirements among all four Pilots, as retrieved from 
interactions with stakeholders. 

Common system features and requirements 

Recording of meteo & air quality parameters with low-cost sensing nodes 

Provision of robust external connectivity options for communication with a Cloud Server 

and other sensor networks 

Offering a dedicated Dashboard for real-time monitoring, data analysis, and customizable 

alerts 

Developing a high-quality system for enhanced accuracy in parameter recording 

Enabling remote control and monitoring of nodes, with automated and manual options 

Low-maintenance equipment with reliable and accurate measures 
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Facilitating maintenance and sensor replacement by personnel without specialized skills 

Overall, the interaction outcomes with the stakeholders serve as a robust foundation for decision-

making, ensuring that the CiROCCO Project aligns closely with the expectations and needs of its diverse 

stakeholder base for all pilots, as they will be examined later. The iterative and inclusive approach to 

gathering insights has laid the groundwork for a more responsive and adaptive project framework. 
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Annexes 

Annex 1: Online survey results from the 1st {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop 

The graphical visualisation of the replies to the online survey is presented in this Annex. 
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Annex 2: 1st {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop ς Questionnaire for writte n 
feedback 

 

Enhancing the In-situ Environmental Observations across Under-sampled Deserts ɀ 
CiROCCO 

1st #É2/##/ 3ÔÁËÅÈÏÌÄÅÒÓȭ 7ÏÒËÓÈÏÐ  

20th of October 2023 

Grant Agreement Number: 101086497 

Name2:  

Organisation*:  

Email*:  

Age* : δ  <20 / δ  21-30 / δ  31-40 / δ  41-50 / δ  51-60 / δ  61-70 / δ  71-80 

Gender* : δ  male / δ  female / δ  other  

Location*  (Country/City):  

Education Level*: δ  School / δ  Bachelor / δ  Masters / δ  PhD / δ  Other (please specify) 

Occupation*: δ  Student (e.g. High-School or University) / ἦ Researcher / δ  Employee / δ  Not 

working (e.g. retired or unemployed) 

                                                           
2 ɹ consent to my contact details (First and Last Name, Organisation, etc.) being included in the list of participants.  

¶ I understand that any personal data collected by CiROCCO will be kept strictly confidential, to the minimum necessary for the 
purpose.  

¶ I understand my data subjects rights*  

¶ I understand that my participation raises some small risks** in terms of entrusting my data to the research team.  

¶ I consent to being filmed, audio recorded, and having notes taken of my activities and experiences during the workshop/webinar 
and consent to CiROCCO using this for its promotion.  

¶ I understand that if I have any questions seeking further clarification or assurances about the ethical issues relating to the project, 
I am free to contact the Project Coordinator, Dr. Angelos Amditis.  

ϝά¸ƻǳ have the right to information regarding what is collected and processed, to access to your data being processed, to delete or make 
any changes to this information, and to restrict processing. You have the right to receive requested information in a time-limited fashion. If 
you are concerned or have questions about how your personal data is being processed, you have the right to contact both the Project 
Coordinator, Dr Angelos Amditis, and the communication Project manager, Ms. Kate ½ƻǳǊƻǳŦƛŘƻǳΦέ 

ϝϝά¢ƘŜǊŜ is a small risk that you may share some confidential information by chance or that you may feel uncomfortable talking about some 
issues. You can inform us at any time, if you decide you do not want to have something you said or did used for CiROCCO research purposes. 
There is a small risk in terms of entrusting your personal data to the research team. To mitigate any risk, we have outlined strict privacy and 
data management procedures, in line with the applicable National and EU regulations, including the requirements of the Regulation EU 
2016/679 (General Data Protection wŜƎǳƭŀǘƛƻƴύΦέ  
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1. How important do you consider the problem of Desert Dust Storms (DDSs) in your area and why 
(frequency, severity etc.)?  

 
2. Which stakeholder groups do you hold as key actors accountable for dealing with the problem of 

DDS events? 

 
3. Can you identify any gaps in the current (local and/or National and/or EU) regulation for DDS, air 

pollution and the affected sectors (e.g. health)?  
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4. What is the capacity of your organization to tackle the problem of DDS events in your area? (Please 
reply only if you are representing a local or National Authority) 

 
5. Which parameters are currently being measured in your area? Would additional in-situ data help 

tackle the problem of dust storms in your area? 

 
6. Are you aware of any specific measures or practices that are in place to tackle the problem of DDS 

in your area? Are you aware of any relevant activities planned for the near future?  
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7. What do you think is missing from local population in order to be better prepared against 
upcoming DDS events? (awareness raising, training, situational awareness, personalised 
technological solutions / ICT tools, targeted policies etc.)  

 
8. How does decision-making process of your Organisation to deal with DDS currently works? (Please 

reply only if you are representing a local or National authority) 
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Annex 3: Online survey results from the 2nd {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop 

The graphical visualisation of the replies to the exploitation workshop (in English) and the online survey 
(in Serbian) is presented in this Annex.  
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Annex 4: 2nd {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop ς Questionnaire for written  
feedback 

 

 
Enhancing the In-situ Environmental Observations across Under-sampled Deserts ɀ 

CiROCCO 

2nd #É2/##/ 3ÔÁËÅÈÏÌÄÅÒÓȭ 7ÏÒËÓÈÏÐ  

5th of December 2023 

Grant Agreement Number: 101086497 

Name3:  

Organisation*:  

Email*:  

Age* : δ  <20 / δ  21-30 / δ  31-40 / δ  41-50 / δ  51-60 / δ  61-70 / δ  71-80 

Gender*: δ  male / δ  female / δ  other  

Location*  (Country/City):  

Education Level*: δ  School / δ  Bachelor / δ  Masters / δ  PhD / δ  Other (please specify) 

                                                           
3 ɹ consent to my contact details (First and Last Name, Organisation, etc.) being included in the list of participants.  

¶ I understand that any personal data collected by CiROCCO will be kept strictly confidential, to the minimum necessary for the 
purpose.  

¶ I understand my data subjects rights*  

¶ I understand that my participation raises some small risks** in terms of entrusting my data to the research team.  

¶ I consent to being filmed, audio recorded, and having notes taken of my activities and experiences during the workshop/webinar 
and consent to CiROCCO using this for its promotion.  

¶ I understand that if I have any questions seeking further clarification or assurances about the ethical issues relating to the project, 
I am free to contact the Project Coordinator, Dr. Angelos Amditis.  

ϝά¸ƻǳ have the right to information regarding what is collected and processed, to access to your data being processed, to delete or make 
any changes to this information, and to restrict processing. You have the right to receive requested information in a time-limited fashion. If 
you are concerned or have questions about how your personal data is being processed, you have the right to contact both the Project 
Coordinator, Dr Angelos Amditis, and the communication Project manager, Ms. Kate ½ƻǳǊƻǳŦƛŘƻǳΦέ 

ϝϝά¢ƘŜǊŜ is a small risk that you may share some confidential information by chance or that you may feel uncomfortable talking about some 
issues. You can inform us at any time, if you decide you do not want to have something you said or did used for CiROCCO research purposes. 
There is a small risk in terms of entrusting your personal data to the research team. To mitigate any risk, we have outlined strict privacy and 
data management procedures, in line with the applicable National and EU regulations, including the requirements of the Regulation EU 
2016/679 (General Data Protection wŜƎǳƭŀǘƛƻƴύΦέ  
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Occupation*: δ  Student (e.g. High-School or University) / ἦ Researcher / δ  Employee / δ  Not 

working (e.g. retired or unemployed) 

1. How important is the management of natural resources in the Deliblato Sands and its 
surroundings, and why? 

 
2. Which stakeholders do you consider important for issues of supporting habitat restoration in the 

field of environmental protection in Deliblato Sands and its surroundings? 

 
3. Can you identify any gaps in the current (local and/or National and/or EU) regulation in the field of 

natural resource management and the affected sectors (e.g., environment, health)? 
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4. What is the capacity of your organization to tackle the problem of natural resource management 

in Deliblato Sands area? (Please reply only if you are representing a local or National authority) 

 
5. Which parameters are currently being measured in Deliblato Sands area? Would additional in-situ 

data help tackle the problem of natural resource management in Deliblato Sands area? 
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6. Are you aware of any specific measures or practices that are in place to tackle the problem of 
natural resource management in Deliblato Sands area? Are you aware of any relevant activities 
planned for the near future?  

 
7. What information do you think the citizens of Serbia, that is, the local population in the vicinity of 

Deliblato Sands, lack, regarding the prevention of degradation of the quality of the environment? 
(awareness raising, training, situational awareness, personalised technological solutions / ICT 
tools, targeted policies etc.)  
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8. Do you think that the results of CiROCCO would contribute to the improvement of natural resource 
management in the Deliblato Sands?  

 
9. Do you think that the results of the CiROCCO project (low-cost sensors) could be applied in other 
sectors/areas of activity? If yes, please specify which one.
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Annex 5: Online survey results from the 3rd {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop 

The graphical visualisation of the replies to the integrated online survey is presented in this Annex. 
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Annex 6: 3rd StakeholdersΩ Workshop - Questionnaire for written  
feedback 

 

Enhancing the In-situ Environmental Observations across Under-sampled Deserts ɀ 
CiROCCO 

3rd #É2/##/ 3ÔÁËÅÈÏÌÄÅÒÓȭ 7ÏÒËÓÈÏÐ  

22nd of January 2024 

Grant Agreement Number: 101086497 

Name4:  

Organisation*:  

Email*:  

Age* : δ  <20 / δ  21-30 / δ  31-40 / δ  41-50 / δ  51-60 / δ  61-70 / δ  71-80 

Gender*: δ  male / δ  female / δ  other  

Location*  (Country/City):  

Education Level*: δ  School / δ  Bachelor / δ  Masters / δ  PhD / δ  Other (please specify) 

Occupation*: δ  Student (e.g. High-School or University) / ἦ Researcher / δ  Employee / δ  Not 
working (e.g. retired or unemployed) 
                                                           

4 ɹ consent to my contact details (First and Last Name, Organisation, etc.) being included in the list of participants.  

¶ I understand that any personal data collected by CiROCCO will be kept strictly confidential, to the minimum necessary for the 
purpose.  

¶ I understand my data subjects rights*  

¶ I understand that my participation raises some small risks** in terms of entrusting my data to the research team.  

¶ I consent to being filmed, audio recorded, and having notes taken of my activities and experiences during the workshop/webinar 
and consent to CiROCCO using this for its promotion.  

¶ I understand that if I have any questions seeking further clarification or assurances about the ethical issues relating to the project, 
I am free to contact the Project Coordinator, Dr. Angelos Amditis.  

ϝά¸ƻǳ have the right to information regarding what is collected and processed, to access to your data being processed, to delete or make 
any changes to this information, and to restrict processing. You have the right to receive requested information in a time-limited fashion. If 
you are concerned or have questions about how your personal data is being processed, you have the right to contact both the Project 
Coordinator, Dr Angelos Amditis, and the communication Project manager, Ms. Kate ½ƻǳǊƻǳŦƛŘƻǳΦέ 

ϝϝά¢ƘŜǊŜ is a small risk that you may share some confidential information by chance or that you may feel uncomfortable talking about some 
issues. You can inform us at any time, if you decide you do not want to have something you said or did used for CiROCCO research purposes. 
There is a small risk in terms of entrusting your personal data to the research team. To mitigate any risk, we have outlined strict privacy and 
data management procedures, in line with the applicable National and EU regulations, including the requirements of the Regulation EU 
2016/679 (General Data Protection wŜƎǳƭŀǘƛƻƴύΦέ  
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1. How important do you consider the impact of dust on solar radiation and produced energy in your 
area (either in the pilot area (the Benban solar farm) or in another area of interest-please specify if 
so) and why (frequency, severity etc.)?  

 
2. Which stakeholder groups do you hold as key actors accountable for dealing with the impact of 

dust on solar radiation and produced energy (e.g., Ministries, Research Institutes, SMEs, 
Government Agencies, NGOs, Regional/International Organisations, others)? (Please select one 
or more from the abovementioned entities or others not listed here and please be as specific as 
possible). 
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3. Can you identify any gaps in the current (local and/or National and/or EU) regulation in the field of 
(renewable) energy management, air pollution and the affected sectors (e.g. health, economy and 
the environment)?  

 
4. What is the capacity of your organization to mitigate the impact of dust on solar radiation and 

produced energy in your area (either in the pilot area (the Benban solar farm) or in another area of 
interest-please specify if so)? (Please reply only if you are representing a local, Regional or National 
authority)  

 
5. Which parameters are currently being measured in your area (either in the pilot area (the Benban 

solar farm) or in another area of interest-please specify if so)? Would additional in-situ data help 
mitigate the impact of dust on solar radiation and produced energy in your area? 
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6. Are you aware of any specific measures or practices that are in place to mitigate the impact of dust 
on solar radiation and produced energy in your area (either in the pilot area (the Benban solar farm) 
or in another area of interest-please specify if so)? Are you aware of any relevant activities planned 
for the near future?  

 
7. What information do you think local population in the vicinity of the Benban solar farm is missing, 

in order to be better aware of utilising renewable energy? (awareness raising, training, situational 
awareness, personalised technological solutions / ICT tools, targeted policies etc.)  
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8. How does decision-making process of your Organisation to deal with the impact of dust on solar 
radiation and produced energy currently works? (Please reply only if you are representing a local, 
Regional or National authority) 

 
9. Do you think that the results of CiROCCO would contribute to the mitigation of the impact of dust 

on solar radiation and produced energy in the pilot area (the Benban solar farm)? 

 
10. Do you think that the results of the CiROCCO project could be applied in other sectors/areas of 

activity? If yes, please specify which one. 
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Annex 7: Online survey results from the 4th {ǘŀƪŜƘƻƭŘŜǊǎΩ Workshop 

The graphical visualisation of the replies to the online survey is presented in this Annex.    

  

  

 

  

  










