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Abstract 
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Furthermore, the impact of beAWARE project on other areas like scientific community and 
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Executive Summary 

This deliverable presents the overall impact assessment report of the beAWARE system. 

It reports how the system has met the expected impacts of the call as well as its impact 

in society and other areas.  

In the first introductory section we provide a brief description of this document and the 

steps that were followed for its completion. This is followed by a presentation of the 

beAWARE project, its background, goals and target groups. 

In the second section we provide a detailed analysis of how close the final system is to 

meets the expected impacts of the call, based on the demonstrations and evaluation 

results of the project pilots.  

Finally, the impact that the system has in other areas, like scientific community, safety is 

also presented. The societal impact is also analyzed in specific target groups, like 

governmental Authorities and first responders, in order to demonstrate the system’s 

further value. 
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1 Introduction 

After three years of progress, the beAWARE project has achieved a significant impact in 

the fields in which it is involved. In order to achieve this, the platform and the mobile 

application had to be tested against real-life conditions, which had been demonstrated 

through the 3 pilots, heatwave, flood and fire and evaluated based on the interaction with 

the technology that the end-users experienced during each pilot differently. 

This procedure allowed the Consortium to gather precise information, data, and feedback 

from different target groups. All the end-users’ perspective was taken into account and 

helped the continuous evolution of the platform and the mobile application. The 

evaluation results of this process are presented in D2.4, D2.6 and D2.8. 

One of the general main criteria expressed was the simplicity of the system in order to 

make it as user-friendly as possible and to give trustworthy data to the operator/user. 

Moreover, the continuous feedback from end-users to the technical partners gave the 

ability to make adjustments in order to fulfill their requirements based on the three 

scenarios. To add more, the results of each evaluation were taken into account in order 

to support further development of the system and to take corrective actions wherever 

required.  The course of the of the system’s development along with its technical 

evaluation and evolution are presented in the deliverables of WP7.  

Requirements and needs of the end users where recorded and re-examined throughout 

the development process, in an attempt to maximize the impact of the system to end 

users. Initial documentation of the User Requirements is presented in D2.1, which were 

later updated in D2.10, following the development of the system. 

This process together with the support of the end users of the project, allowed the 

consortium to increase the impact of the system and to meet the expected impacts of the 

call, as it is described in section 3 of this deliverable. However, the impact of the project 

is not limited in these expected impacts since the project can also have impact on areas 

like the scientific community and safety, as described in the following sections. 

To sum up, the overall impact of the project, has shown the ability of the system to 

support authorities and first responders in the management of events related to extreme 

weather conditions, both as a stand-alone solution and as complimentary to legacy tools, 

demonstrating an overall value for further exploitation. All evaluation results of the pilots 

of the project that were derived from the feedback of the participants, supported the 

continuous evolution of the system which in turn increased the system’s impact in the 

management of events related to extreme weather conditions, showing and exploitation 

potential of the system as this is presented in D8.14. 
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2 beAWARE Project background 

As it is stated in the Description of Action of the beAWARE project, in every disaster and 

crisis, time is the biggest enemy, as also the need to get the most accurate information, 

about the incident, its extent and impact is really critical in order to create an effective 

response and recovery standardized procedure for Search and Rescue Operations. 

To provide support and accurate information on time before, during and after an 

emergency incident is the main goal and approach of the beAWARE. The triangle of 

coordination and communication between authorities, first responders and citizens, is a 

crucial one in order to have a successful operation.  

Based on the above-mentioned triangle, the beAWARE project offers a specific approach 

for all the “players” creating a Command and Control platform and a mobile application 

in order to monitor and tackle the three extreme weather events that were tested at the 

pilots. 

With those elements in mind, beAWARE project has been developed in order to fill the 

gaps between all the participants during a disastrous event, relative to extreme weather 

conditions, from citizen up to Command and Control Operator and Decisions Support 

operators/governmental authorities. In such a way, beAWARE aims to impact the overall 

management of such events by providing a more holistic approach. 
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3 Overall Impact of the beAWARE system  

3.1  Creating a framework for measuring and evaluation 

In order to assess the impact of the beAWARE system, and based on the reviewers’ 

comments, we need first to set a framework for Monitoring and Evaluation (M&E) that 

will be based on predefined indicators in order to extract and produce numeric values. 

This framework will allow the consortium to assess the overall impact of the project based 

on a predefined process. A definition of the terms “Monitoring” and “Evaluation” is as 

follows1:  

Monitoring is the systematic collection of information for analysis. In general, monitoring 

is an ongoing process for the collection go the required data  

Evaluation is the assessment made by comparing what happened against with what was 

intended based on the analysis of the information gathered in order to measure how well 

a project and its activities progress and if corrective actions are required.  

Both Monitoring and Evaluation set a continuous process that takes places during the 

project’s lifecycle that allows assessment throughout the project and allows corrective 

actions to be taken in order to reach the goals that were defined in the beginning of the 

project. To be more effective, the process of monitoring takes place more frequently and 

during the implementation of the project, where evaluation takes place in the end. 

In order to do that, a plan for M&E needs to be established that will explain: 

● how and when the M&E will take place 

● the data that will be used  

● the relationships between activities, outputs and outcomes 

● how and when the achievement will be measured 

● the process and the tools that will be used in order to assess impact 

 

Executing an M&E plan, a framework needs to be established. Setting up a framework is 

a key element in an M&E plan that allows setting up the process to examine properly 

whether the objectives of the project are met. Furthermore, a framework supports the 

understanding of the project’s goals and objectives2.  

                                                      
1 https://www.diycommitteeguide.org/code/principle/monitoring-progress-and-evaluating-results 

2 “M&E Fundamentals: A self-guided mini-course”, Frankel N., Gage A., January 2016 
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A framework for M&E that is commonly used is one that is based on the logic model, 

which provides a streamline, linear process in order to assess the impact of a project. As 

impact we can define the long term results of a project3,4. The following steps, as also 

shown in figure 1, define this process: 

● Input: This is indicated by the resources used  

● Activities: These are the actions taken  

● Outputs: Direct products from the execution of the activities 

● Outcomes: These are the short-term intermediate results and represent the 

changes that we want to happen. 

● Impact: Impact defines the long-term results that the project aims to achieve. 

 

 

Figure 1: M&E Framework5 

 

In order to carry out this process and in order to produce numeric results, indicators that 

will measure the outputs and outcomes need to be defined. They are used during the 

monitoring phase of an M&E plan in order to measure the project’s performance based 

on the activities carried out in order to demonstrate whether the goal is fulfilled and if 

corrective actions are required6.  

Based on the above structure of an M&E framework, in beAWARE the consortium used 

the described framework in order to assess the impact in various sectors using as input 

its partners and the activities that took place throughout the implementation of the 

                                                      
3 “M&E Fundamentals: A self-guided mini-course”, Frankel N., Gage A., January 2016 

4 “When and how to develop an impact oriented Monitoring and Evaluation system”, Peersman G., Rogers 

P., Guijt I., Hearn S., Pasanen T. and Buffardi A.L., Methods Lab, March 2016 
5 https://www.southwark.gov.uk/assets/attach/9043/Community-Southwark-Evaluating-your-

project_0.pdf 
6 http://www.fao.org/3/a-au767e.pdf 
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project. In the impact analysis that follows in the sections below, the M&E framework is 

formulated accordingly.  

3.2  Comparing beAWARE with other state-of-the-art DSS 

During the pilots of the project, beAWARE was compared with legacy tools that were used 

by the end users that carried out each pilot. However, in order to assess the impact of the 

system further an attempt to compare the system with other DSS platforms is provided 

in the following matrix (table 1). The systems that were compared with beAWARE were 

the ones that are mentioned in the Incident and Emergency market analysis by 

MarketsandMarkets7 as well as some other systems, like Engage by Satways. This 

comparison was based on the published functionalities and the tools that are offered by 

each system since comparing prices is not feasible due to the following reasons: 

● The prices for the other systems are not public and in all cases, they are 

formulated after a potential customer has expressed interest.  

● beAWARE is not a TRL9 and pricing is not feasible at this stage of the system 

● Comparing prices would need comparison under similar circumstances, which 

would mean similar organizations, number of users, similar requirements and 

tools from the platform, etc. 

 The products that were identified in order to compare them with beAWARE, were the 

following: 

● Satways, Engage (https://www.satways.net/products-sw/engage-ims-cad/) 

● ESRI Solutions (https://www.esri.com/en-us/industries/emergency-management/overview) 

● NC4 E-TEAM (https://www.nc4.com/e-team) 

● IBM Intelligent Operations Center for Emergency Management 

(https://www.ibm.com/analytics/nz/en/industry/government/emergency-management.html) 

● Hexagon HxGN (https://www.hexagonsafetyinfrastructure.com/products/major-incident-

management) 

● The Response Group, IAP (https://www.responsegroupinc.com/iap) 

● Intermedixm, Juvare WebEOC (https://www.juvare.com/webeoc/) 

● Eccentex, ERIM (https://applibrary.eccentex.com/Home/Detail?code=735dffe3-c4ba-4f18-

ad55-6e98b61109f0) 

  

                                                      
7 “Incident and Emergency market – Global Forecast 2023”, MarketsandMarkets, March 2018. 

https://www.satways.net/products-sw/engage-ims-cad/
https://www.esri.com/en-us/industries/emergency-management/overview
https://www.nc4.com/e-team
https://www.ibm.com/analytics/nz/en/industry/government/emergency-management.html
https://www.hexagonsafetyinfrastructure.com/products/major-incident-management
https://www.hexagonsafetyinfrastructure.com/products/major-incident-management
https://www.responsegroupinc.com/iap
https://www.juvare.com/webeoc/
https://applibrary.eccentex.com/Home/Detail?code=735dffe3-c4ba-4f18-ad55-6e98b61109f0
https://applibrary.eccentex.com/Home/Detail?code=735dffe3-c4ba-4f18-ad55-6e98b61109f0


D8.10 – v1.1 

 

Page 12 

 

 
beAWAR

E 
Engag

e 
ESRI  E Team  IOC HxGN IAP 

Juvare 
WebEO

C 
ERIM  

Early warning 
system 

x       x     x   

Multilingual 
Text Analysis 
(real time) 

x                 

Image Analysis 
(real time) 

x       x         

Video Analysis 
(real time) 

x       x         

Social Media 
(real time) 

x                 

Risk Analysis 
(real time) 

x   x x x       x 

Sensor Data 
Analysis 

x   x       x     

Map x x x x x x x x x 

Incident 
Mamagement 

x x x x x x x x x 

Task 
Mamagement 

x x x x x x x x x 

Task 
assignment 

x x x x x x x x x 

Crisis 
classification 

x     x x       x 

Drones 
platform 

x                 

Multilingual 
Report 
Generator 

x                 

Analytics and 
Report 

x x   x x x x x x 

Mobile App x x   x     x x   

Mass Alert x   x x x         

PSAP x x x x x   x x x 

Interaction 
with citizens 

x   x             

Multi-agency 
management 

x     x x x   x   

Resource 
management 

X x   x x   x x x 

Resource 
tracking 

x x         x x x 

Radio over IP   x               
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Damage 
Assessment 

x   x x x         

Impact 
Assessment  

x   x x x x       

Staff 
Assessment 

      x           

Disaster 
Recovery 

    x x x         

Table 1. Comparison beAWARE with other DSS  

Based on this comparison, we can see that the beAWARE solution offers functionalities 

and tools that are not covered by other solutions, which increases the potential impact 

that the system can have in an organization. More specifically, beAWARE gives emphasis 

on information that is analyzed by multimedia and social media as well as multilingual 

text analysis.  Additionally, beAWARE is a solution that combines a drone platform, which 

is something that seems as a unique feature.  

However, we need to stress that this comparison is on a basic level of functionalities and 

especially those that were available on the product’s website and does not examine all 

the capabilities of each tool of each system, since this was not feasible to take place 

because it would require direct access in each system. Furthermore, following this 

comparison, one needs to keep in mind that all systems are TRL9 products that are offered 

in market and the vast majority, are products from companies that are key players in the 

Incident and Emergency Management market. 

3.3  Contribution to expected impacts of the call 

As mentioned in the DoA, beAWARE aimed to tackle ambitious objectives in order to 

address the challenge of rapid response during a crisis. beAWARE aims to support the 

whole lifecyle of an emergency relative to extreme weather conditions, from an early 

stage, when an event is imminent up to the completion and passing of a phenomenon. 

These objectives are presented and analyzed in section 1.1 of Section B of the DoA and 

are realized through system’s functionalities and tools. 

# beAWARE System tools and functionalities Relative WPs 
Relevant 
Objective 

1.  
List of Requirements WP2 Objective 1 

2.  
Multilingual Text Analysis WP3 Objective 2 

3.  
Automatic Speech Recognition WP3 Objective 2 

4.  
Early Warnings and Real Time Monitoring  WP3 Objective 3 

5.  
FROST, geoServer WP4 Objective 3 
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6.  
Drones Platform WP3 Objective 3 

7.  
Social Media Analysis WP4 Objective 3 

8.  
Visual context analysis WP3 Objective 4 

9.  
Crisis Classification WP3 Objective 5 

10.  
Knowledge base, Semantic Integration and Reasoning WP4 Objective 5 

11.  
Multilingual Report Generator WP5 Objective 6 

12.  
Main Public Safety Answering Point WP6 Objective 7 

13.  
Mobile Application and User Interfaces for KB, FROST, 

geoServer, Drones 

WP7 Objective 3, 

Objective 7 

Table 2. beAWARE System’s functionalities 

Below, there is an analysis of how beAWARE has managed to meet the expected impacts 

of the call, as they are stated in Section 2.1.1 of the DoA. As expected, the functionalities 

of the tools (see table 1) developed for the beAWARE system contribute towards more 

than one impact of the call. More specifically: 

Expected impact (Call): - more effective and faster emergency responses to extreme 
weather and climate events; Faster analysis of risks and anticipation; 

beAWARE, through the development of early warning mechanisms, which are based in 

various sources of data and analysis of those data, is able to support a faster response 

from the authorities and first responders to upcoming events. Weather data analysis 

provides a weather forecast which is combined with the crisis classification module. As a 

result, beAWARE provides information to the authorities regarding an upcoming event as 

also information about its progression during the event’s lifecycle. Moreover, information 

from sensors also support authorities if fast decision making process. Additionally, 

analysis that is provided to information that is derived from social media, especial when 

coming from citizens who are in proximity to an event, allows authorities to provide a 

more effective and faster response to an event.  

This is based on the fact that information reaches authorities faster and it is analysed 

quicker and in relation to specific thresholds offering at the same time authorities a visual 

overview of the situation. beAWARE’s DSS mechanisms which are based on reasoning, 

together with a PSAP which supports a visual overview and analysis of a situation, 

strengthen the overall situational awareness capabilities of the authorities in order to act 

faster and more effective. 

To support the above statements, the evaluation results for the real time data demand 

was rated from good to excellent during the pilots of the project. Moreover, the clustering 
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of information from similar events and the deletion of irrelevant ones coming from social 

media, allows the faster analysis of information and therefore of potential risks during an 

emergency supporting authorities to focus only on relative information. This was also 

something that was pointed out by participants in the 3rd and final pilot of the project, 

which demonstrated the final version of the system. All the evaluation results that 

support this claim are presented in deliverables D2.4, D2.6, D2.8. 

Expected impact (Call): - publicly available online now- and fore-casting systems for 

disasters triggered by (extreme) weather conditions; - improved coordination of 

emergency reactions in the field, including the use of adapted cyber technologies; 

As has already been mentioned in the previous periodic report, beAWARE is not restricted 

in traditional voice communication but also takes into account other channels, like social 

media, and analytics which assist a PSAP operator to assess the validity of information as 

well as the weather forecasting update through the crisis classification module that has 

been developed during the project. All incoming information from various sources, like 

weather data and sensors, is analyzed by the crisis classification module of the system in 

order to provide visualized information to the PSAP and the authorities in relation to the 

progression of an event. The incoming weather forecasting together with the crisis 

classification module, depending on the predefined threshold, trigger the early warning 

mechanism of the system alerting in this way the authorities for an imminent event. In 

general, the crisis classification and the weather forecast provide the base for the first 

action during a crisis that is caused by events related to extreme weather conditions. 

The weather information can be provided by sources that are publicly available and can 

be used as an input to the system. For the purposes of beAWARE, the input of weather 

data was simulated and supported with data provided by FMI.  

Furthermore, beAWARE supports efficiently the coordination of emergency reaction in 

the field though the use of cyber technologies. As it was stated by first responders who 

participated in the pilots, beAWARE allows overcoming various issues noticed with legacy 

tools inside the city, such as bad radio signals, interference, and misunderstanding in 

operational procedures caused by miscommunication. beAWARE has proven that it 

supports the flow of communication between authorities and PSAP on one side and first 

responders who are on the field on the other, through the use of a mobile application 

that provides targeted information to relative target groups. Moreover, the functionality 

of task assignment and the overall task management of first responders through 

beAWARE’s PSAP, also improves coordination of emergency reactions. The operator of 

the PSAP is able to see the location as well as the status of each first responder team on 

the field in real time and simultaneously for all field-teams and at the same time is in a 

position to assign tasks to specific teams and receive feedback from them relating to 

information from the field, thus improving the coordination on the field. This feedback, is 
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not limited to written or speech communication, but it can also be an image or a video 

sent from first responders who are on the field, to PSAP and the authorities so that they 

(authorities and PSAP operators) have a direct knowledge of how the situation on the 

field is, as well as on how an event is progressing, hence being able to coordinate field 

teams more productively. 

To support the above, participants in the flood pilot, including the decision-makers at the 

PSAP, first responders on the field and citizens as well, pointed out that the value that the 

continuous flow of data and information, before during and after the event, supports 

effectively the coordination and communication requirements. Additionally, effective 

coordination between the different groups was stressed on several occasions by 

participants in the fire pilot hence supporting the fact that beAWARE can be useful in this 

regard. A more detailed presentation of the evaluation results of the flood and fire pilot 

that support the above is included in deliverables D2.6 and D2.8. 

Expected impact (Call): - improved capacity to provide adequate emergency responses to 
extreme weather and climate events; - shorter reaction time and higher efficiency of 
reactions; 

beAWARE provides information to the authorities regarding an upcoming event as also 

information about its progression during the event’s lifecycle. All information is analysed 

and presented to all parts involved in an emergency, like governmental authorities, PSAP 

operators and first responders in such a way that it is easy to comprehend and extract the 

core of what is happening. The overall goal is to improve the capacity to provide adequate 

emergency responses faster and more efficiently. The information flow of the final system 

is demonstrated in D7.8. 

Due to the fact that potential end-users of the system may come from different fields, 

from volunteers up to civil protection authorities on any level, beAWARE was developed 

with in a flexible and adaptive way, in order to support their different approaches, 

requirements and needs. More specifically, the layout of the PSAP can be modified in 

order meet the requirements of any operator and pop-up windows offer different level 

of information. This allows an operator to adapt the system to his needs and not for the 

operator to adapt to the environment of the system, supporting at the same time the 

strengthening of the operators’ capacity to manage emergency responses using all 

beAWARE tools.  

Furthermore, all beAWARE functionalities that support the decision-making process help 

an organisation to improve its capacity to provide adequate emergency responses to 

extreme weather and climate events. More specifically, the early warning mechanism 

provides an alert even from the stage when an event is imminent. Additionally, the 

analysis of images, videos, texts as well as information that is derived from social media, 
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allow an organisation to gather and analyse quickly and effectively information from 

various sources, which are also used by other tools like the Crisis classification Module in 

order to provide specific and analysed information to the authorities in relation to the 

management of a weather related event. Also, the developed drone platform that can be 

used from field teams and the analysis of information that are gathered through its use, 

like the analysis of images and videos, significantly increases the capacity of first 

responders on the field to manage various events. It is worth mentioning that beAWARE 

tools can be used also as separate solutions, offering to a potential end user the possibility 

to increase its organization’s capacity by adopting only the tools that the organization 

requires.  

A statement that was made by almost all participants in the pilots and demonstrates the 

impact of beAWARE in the increase of an organisation’s capacity is that beAWARE is a 

great complimentary system to existing legacy tools, already used. This means that it does 

not require from an organisation to change and abandon the tools that this organisation 

uses but it can adapt beAWARE system and use it in parallel with existing systems, 

supporting this way the increase in its capacity without forcing structural change. 

Needless to say that beAWARE is also a stand-alone solution; however it is recognised 

that it not limited to that approach. 

Increase to an organisation’s capacity is also supported by shorter reaction times and 

higher efficiency of reactions to extreme weather and climate events, an impact that 

beAWARE also supports. Constant flow, analysis and evaluation of information that 

beAWARE supports, allows an organisation to react faster and more efficiently when 

managing an extreme weather related event. 

As reported in the evaluation of the pilots, policymakers and PSAP operators gave 

increasingly positives opinions (>75%) for the continuous data flow and analysis of 

information, and especially the provision of real-time data on demand, supported them 

to take faster and more accurate decisions during all the phases of the crisis, relative to 

an extreme weather event. 

Furthermore, to support this impact that beAWARE had, during the evaluation of the 

pilots, the vast majority of first responders (83%) also expressed an increasingly positive 

opinion due to the fact that they also had shorter reaction times, better data quality from 

PSAP, a significant improvement of communication between them and the PSAP, which 

resulted to an increase in efficiency when operating.  

Expected impact (Call): enhancement of citizen's protection and saving lives. The action 
is expected to proactively target the needs and requirements of users, such as national 
law enforcement agencies, climate and weather services, civil protection units and public 
and private operators of critical infrastructures and networks. 
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As stated in DoA and in the first periodic report, beAWARE aimed to take emergency 

services response even further by developing a framework that will organise and manage 

more efficiently the crisis, by enhancing the situational awareness and the early warning 

mechanisms. 

beAWARE covered that impact by making citizens a more active part of the chain of 

information. The social media analysis tool, analyses, identifies and clusters all relevant 

post made in social media and that are relevant to an ongoing event caused by extreme 

weather conditions. The system identifies key words in posts made during a crisis and 

clusters them if they are located in proximity area with each other.  

Through that process, authorities are in position to spot among others, whether citizens 

are in imminent danger and take appropriate actions danger. Moreover, information that 

come from citizens though social media and which are sent from a specific incident (e.g. 

specific posts) and are found by PSAP and authorities through beAWARE, may also result 

in taking actions for helping citizens that are in danger.  

The text analysis and the speech recognition tools that beAWARE supports, allow citizens 

to communicate with authorities in more ways that the traditional phone and alerting 

them about critical situation and even if they are trapped in a dangerous situation and 

require assistance. This functionality was demonstrated during the pilots of the project 

were authorities received voice messages, text messages and social media posts that 

informed authorities to take appropriate actions. A good example of how beAWARE 

supports that impact is the evacuation of the school that took place during the final pilot 

of the project, resulting in getting a lot of people away from a dangerous area. 

Furthermore, through the mobile application, beAWARE delivers public alerts to a specific 

area in order to inform citizens if an event is in proximity to their location and also sends 

specific instruction for citizens to follow in order to distance themselves from danger. This 

action which takes even at the beginning of an event and can be done whenever 

authorities believe that is required results in citizens getting informed at an early stage in 

order to take appropriate actions. This process and mean of communication between 

authorities and citizens is further enhanced due to the fact that citizens do not only 

receive but are able to send information to the authorities through the mobile 

application, offering them information about an event that may result to actions that save 

lives. 

All the above have been demonstrated during the pilots of the project and were reported 

in the evaluation results. All citizen-actors reported that the overall information that they 

received was from good to excellent as were the instructions that they received through 

the mobile application. Furthermore, the important role of citizens in sending information 

before the arrival of emergency services was also mentioned. Additionally, all participants 
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expressed the importance of this platform for citizens, since in this way emergency 

managers obtain richer information than through other traditional means, while it takes 

less time to analyse this information thanks to the clustering of similar incidents, 

reporting, and omission of irrelevant information that is derived from social networks. 

The call’s expected impact however is not limited to the enhancement of citizen's 

protection and saving lives, only by directly influencing citizens, but through targeting the 

needs and requirements of users, such as:  

● national law enforcement agencies,  
● climate and weather services,  
● civil protection units, 
● public and private operators of critical infrastructures and networks 

beAWARE’s aimed to impact the operations of all users. All user requirements, both on a 

technical and a functional level were formulated in the beginning of the project. The 

consortium’s end users, along with other stakeholders that were approached by the 

partners, formulated all user requirements for the system. All partners used their network 

to support the process and to cover as wider range of users as possible.  

All end users and primarily first responders and civil protection authorities have as a first 

goal the protection of citizens and the saving of lives. Therefore by covering their 

requirements, beAWARE develops into a system that supports that goal, hence protecting 

citizens and their lives.  

In order to achieve that and to fulfil the expected impact, beAWARE tested the system 

and the level that all recorded requirements were met in three separate stages through 

pilots that simulated real case scenarios, with three extreme weather related events, 

heatwave flood and fire. The pilots was also part of the development process, where 

technical partners and end users had the opportunity to test the system and take 

corrective actions while developing it further to its next version. In the pilots, apart from 

the end users of the project other stakeholders participated as well, either as observers 

or players. In the end of the pilots, discussions on the way and level that beAWARE system 

meets the end users’ requirements were held. In all pilots, the value and impact of 

beAWARE was recognised since it was generally evaluated as good or excellent system 

that it complimented legacy tools. Moreover, an evaluation on the level that the user 

requirements were met after each pilot was held. After the completion of the third and 

final pilot, beAWARE had met almost all recorded user requirements, covering the 

expected impact. By covering the user requirements, beAWARE proved its value as a crisis 

management operational system that can support the management or events related to 

extreme weather conditions and that it also supports end users by covering their desired 

requirements in order to help save more lives.  
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However, beAWARE does not only limit its impact to the impacts specifically referred to 

the call. Throughout its implementation it has demonstrated its impact in other areas as 

well, like science and innovation. Furthermore, since the core objective of beAWARE is to 

support all the phases in a crisis management sequence, its impact in the society is also 

important.  

The overall impact of the beAWARE solution, establishes a well-taken investigation of a 

wide range of exploitation prospects, the potential for their wider use and of course their 

impact on the economy as also the society, locally, nationally and in Europe. The 

evaluation methodology was mainly based on the user perspective, such as PSAP 

operators, first responders and citizens, and was mainly focused on the impact of the 

beAWARE solution in life-saving, protection of infrastructure and property, reducing 

response time and lowering costs. The impact of the system was evaluated by comparing 

the management of an emergency before and after the implementation of the beAWARE 

system. This comparison between existing technologies and the beAWARE solution in all 

three pilots gave the opportunity to identify and record the impacts of the beAWARE 

system in order to maximize the dissemination actions.  

In the following sections the overall impact of the system in various areas is also analyzed 

3.4  Scientific and innovation impact 

The development of a new system that combines various technologies that answer 

different requests from end-users’ perspective resulted in a noted scientific and 

innovation impact of the beAWARE technology which is presented in various scientific 

conferences and research papers. Additionally, innovation elements were highlighted and 

noted after the pilots upon discussion with the participants. 

Moreover, beAWARE had achieved to give effective and faster emergency responses to 

extreme weather and climate events, with faster analysis of risks. In the three pilots, 

beAWARE decision support services for crisis management had proven to act with great 

efficiency answering all different tasks for the three scenarios. In addition to that, 

beAWARE system successfully improved the coordination of emergency reactions in the 

field, to address extreme weather events thanks to the combination of reliable and 

updated meteorological data, provided in our case by FMI as also AAWA’s AMICO model 

and the DSS that was developed by the technical partners. The trigger mechanism that 

beAWARE developed for the 3 extreme weather events tested in different periods of time 

for each one (before, during and after the event) resulting in codified messages from the 

platform to the mobile application, upon Authority decision and request proves the 
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abilities of the platform to assess the validity of information. This combination of 

technologies and reliable data was proven during the pilots and mentioned at the 

evaluation sheets and during the discussions (hot debriefs) with the pilots’ participants. 

In combination with the above ones, beAWARE addresses and the expected impact of 

shorter reaction time and higher efficiency on reaction due to extreme weather and 

climate events. This was achieved firstly, thanks to beAWARE KB that estimates the 

emergency level of the situation in order PSAP operators and first responders to act 

accordingly. Secondly, due to the fact that beAWARE can continuously receive and 

analyze data, such as meteorological, sensor (water), video, image, audio, social media 

(twitter), it gives the ability to decision-makers, PSAP operators and first responders to 

have higher efficiency on their decisions and calls as also their actions on the field 

depending on the situation. It is worth to mention that UPF developed an extended text 

analysis module that can handle not only inputs from its own mobile application but also 

social media (Twitter) inputs related to the three scenarios, in English, Italian, Spanish, 

and Greek. To add more, CERTH’s automatic support recognition system, image, video, 

drone and traffic analysis helped in the overall creation of the beAWARE system. 

Supporting the above functionalities, IOSB provided a mobile application and a 

SensorThings API which were filtered and notified by the M2M/IoT platform through 

open and standardized interfaces resulting in the overall formation of the system. 

To add more, from the perspective of technology providers and industries as mentioned 

above, a large positive impact of the beAWARE took place from the participation in 

scientific conferences such as ISCRAM 2019, SmartResilience, Sayso_H2020 EnviroInfo 

2018, TRECVID 2018, COWM 2018, European Meteorological Society: Annual Meeting 

(EMS) 2018, SafeKozani 2018, SemEval-2017, The Tel Aviv Coastal Forum workshops, CAP 

Workshop 2019, IEEE Smart World NVIDIA AI City Challenge, The First Multilingual Surface 

Realisation Shared Task (SR'18), CAP Workshop 2019, Infoday Regional H2020 and many 

more, but also with 43 publications giving an overall boost to science in this field. This 

large and through the years positive impact that was given for the beAWARE system from 

different fields of science helped the overall impact as also the dissemination strategy of 

the project.  

Furthermore, beAWARE with its provided geolocation system not only allows for PSAP to 

view the exact location of the event but also inform first responders or citizens to head 

to a specific location with coordinates and of course citizens to give exact location with 

its coordinates of an event, without being at the spot, if their life is in danger. In all this 

effort MSIL integrated all the above data, creating the PSAP platform, supported by IBM’s 



D8.10 – v1.1 

 

Page 22 

 

communication bus, cloud-based messaging service, based on standards and upon 

cooperation with the rest of the consortium. 

Finally, cooperation between end users and technical partners throughout the whole 

process for the development of the system, allowed end users to support the 

development of an innovative solution through the fulfillment of their requests. 

Additionally, technical partners had direct access to the wills of the end users which 

offered them the ability to make scientific progress and support innovative solution based 

on actual needs of potential end user of the system 

3.5  Economic impact 

The economic impact of the project is not easy to measure, since it can be derived only 

indirectly from the outcomes and the benefits of the project and without properly set and 

test the beAWARE system for a well-accepted period of time. However, as examined 

thoroughly in the deliverable “D8.14: Innovation and Exploitation plan and activities 

report”, the beAWARE project’s outcomes and innovative technologies present certain 

benefits that can be economically significant for its potential users and customers.  

For the purposes of our analysis, the examination of the economic impact will be twofold. 

First we will present the positive economic impact to the external environment of any 

organization that may wish to acquire the beAWARE platform or a selection of its 

components. We will look upon the economic benefits for the immediate surrounding 

society by using the resourceful components of beAWARE. Then we will provide a detailed 

overview of the financial benefits for the internal environment of any civil protection 

organization that will choose the beAWARE product as its crisis management platform. 

Special emphasis will be given to the direct financial and managerial benefits that result 

from the adoption of our state-of-the-art tools in multiple levels of a given organization. 

External Environment 

beAWARE focuses on a real-world problem and provides real-world solutions, in a period 

where large-impact dangers are becoming more severe, with considerable societal and 

economic impact. The last decade the world has seen a significant increase of climate-

related events, which are becoming more serious and more dangerous. Citizens and 

authorities are responding to these threats by searching for easy-to-use, reliable and 

effective solutions, investing in the same time to solution providers (such as academia 

and industries) that will present innovative solutions that will meet the emerging needs, 

resulting in an even greater positive impact. 
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As we have examined during a comprehensive Market Analysis, the need for a solution 

with the capabilities of the beAWARE platform tools is not only limited to emergency 

management, but it has a wider application. As our societies are moving to an even more 

intense and wide use of social media, cost-effective ways to process and analyse big data 

already from their initial stages and either discard it, rather than paying for it be moved, 

are receiving considerable attention and a considerable market value proposition for a 

potential all-around product such as beAWARE. 

The conducted pilots for the purposes of beAWARE showed that the platform provides 

public authorities and citizens with cutting-edge technologies. Special emphasis has been 

given to its early warning system for an upcoming weather phenomena (storms or heat 

waves) or a consequent danger (floods and fires) that informs the public and the citizens 

about the crisis providing safe evacuation routes, traffic situation etc. By evaluating the 

platform using actual data from previous events in all three pilots (heatwave, 

Thessaloniki; flood, Vicenza; and forest fire, Valencia), the reaction of the crisis 

managements authorities was examined by comparing the use of beAWARE 

functionalities with the legacy tools.   

These pilots provided valuable lessons on the overall societal and economic impact of the 

adoption of the crisis management tools offered by beAWARE. As many of the pilots’ 

participants, observers and users, recognised, beAWARE offers many reliable and much-

needed tools that strengthen the cooperation of civil protection structures at different 

levels, particularly at the operational level in order to betcter coordinate their actions in 

the event of natural or other disaster. 

As such, the developed beAWARE system can be used to prevent, reduce and remedy 

damage to people, property and the environment in the event of disasters caused by 

extreme weather events, and to reduce the negative impact resulting from a weather-

related disaster. Last but not least, even though the some of the technological features 

are already provided separately by various crisis management products currently in the 

market, beAWARE system is offering a competitive advantage regarding its running costs 

by combining of all the different capabilities on one platform. 

Internal Environment 

During the above-mentioned pilots, the economic benefits of the adoption of beAWARE 

tools for the internal environment of a crisis management organization have been 

demonstrated. Before implementing these pilots, we conducted a crucial inquiry (SWOT 

Analysis) into the advantages that our own end-users (including feedback from academia 

and business partners) intended to receive from implementing the beAWARE application 

in their day-to-day operation. The pilots’ results have confirmed their expectations on the 
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substantial positive impacts that beAWARE can offer in regards to the organization 

structure, communication and mobilization of recourses.  

To start with, beAWARE is an open, interoperable platform with low royalties fees, 

running costs and a considerable part already developed for the purposes of Horizon 

2020. The lack of vendor lock-in guaranties a completive advantage compared with any 

other similar scope product. By expanding the exploitable solutions of the project not only 

to include the overall beAWARE platform but also some of its innovative components 

separately is essential to provide tailor-made solutions.  Consequently, any organization 

that may be currently using another platform with similar functionalities will be easier to 

accept to implement a part of the beAWARE functionalities. The fact that beAWARE can 

be used in parallel and in combination to existing systems, is better enhancing its ability 

to adapt the module to a specific domain or IT language.  

For example, the Crisis Classification Web API module is easily adaptable and compatible 

in any operating system, since it is an open-source framework written in python. All the 

beAWARE analysis modules are extendable to multiple languages and multiple modalities 

to include images, social media content and videos for data analysis, decision support 

systems, and applications in emergency and disaster management. This capability allows 

a considerable cost reduction, as an organization would not be required to delete their 

existing system in order to upgrade, but to implement only the tools required, integrating 

the beAWARE functionalities with the existing software. Moreover, as open source and 

interoperable, beAWARE may be utilized by several departments (e.g. police, fire service, 

civil defense, etc.) concurrently and under a single operating setting, minimizing and, in 

certain situations, removing the requirement for many of these entities to implement 

different programs, thereby lowering overall operational costs. 

Nevertheless, various participants during the pilots noted that beAWARE can be a very 

useful and supporting tool by coordinating multiple resources such as national and 

volunteer first responders, instantly and accompanied with the existing legacy tools 

(VHF/UHF radios) resulting to a better coordination and management of these resources. 

Subsequently, the effective management of all resources can reduce the economic impact 

of managing an extreme event. For instance, by having image from the area of the event, 

analyzed data of each incident, PSAP can dispatch specific and dedicated units reducing 

the cost as well as the time of each operation.  Moreover, based on the result of the pilots’ 

evaluation we saw that: 

● Less time is required for practitioner to read data and search for information 

(approx. 75%) 

● Lower probability for wrong information (approx. 72%) 
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● More time to act (approx. 71%) 

● Higher quality and improvement in communication (approx. 76%)8 

The vast usability of mobile devices, the improved capacity of their sensors, and the 

increased usage of social media by the public along with the proliferation of Internet of 

Things (IoT) devices means that massive volumes of data can be transmitted through the 

network in low cost and in real time. Drone use has also continuously been recognized in 

emergency management, providing additional capabilities about the tools beAWARE will 

be able to provide. This homogenization of tools/equipment facilitates greatly the 

coordination and the operational capacity of any crisis management organisation, 

decreasing their running costs during an emergency procedure. 

The improved quality and speed of information sharing, communication and coordination 

of actions at all levels is a critical factor for an effective and successful response during an 

extreme weather event. The improved communication between the PSAP, the citizens 

and first responders support the better cooperation between various agencies and 

services such as fire and rescue services, hydro-meteorological services and water 

agencies on the sharing of data in real time. In addition, the more effective mobilization 

of resources according to the severity of the incident, will contribute to overcome the 

problem of exchange and delivery of data at all levels in the field of civil protection. 

Leading from the above, the positive impact for the economy is that thanks to the 

beAWARE system and its expense saving procedures and tools, the time of the operation 

is reduced resulting in lower operational costs. In conclusion, by having a more effective 

transmission of information between the citizens and the emergency managers, a better 

full knowledge of the situation and the available resources means that more sophisticated 

and dedicated personnel can be dispatched to an incident, resulting in better 

management of the crisis and reducing the overall costs of the emergency operations. 

3.6  Safety impact 

According to a definition in Wikipedia, “safety is generally interpreted as implying a real 

and significant impact on risk of death, injury or damage to property. In response to 

perceived risks many interventions may be proposed with engineering responses and 

regulation being two of the most common”9. 

                                                      
8 The numbers are the average derived from the responses of the participants in all 3 pilots 

9 https://en.wikipedia.org/wiki/Safety#Meanings 

https://en.wikipedia.org/wiki/Safety#Meanings
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As expected, safety is very important to decision makers when managing an emergency. 

All governmental representatives and PSAP operators aim take the proper decisions 

during an event in order to minimize the risk and increase the efficiency, which can be 

done by dispatching the appropriate first responders to an event as early as possible or 

for a PSAP to manage all calls from citizens that are in danger. In order to do that, 

authorities require having the right information as early as possible. Thus time is vital. 

Moreover, beAWARE provides an early warning mechanism which allows early response 

to a critical event along with risk analysis and crisis classification of the event that enables 

effective management and appropriate assessment of the given situation at hand. The 

early warning mechanism along with the ability to issue mass alerts to citizens can 

significantly increase the capabilities of authorities in reducing the situations where 

citizens are in danger as well as to handle situations that cannot be avoided, more 

effectively. Data acquisition and their analysis reached a high level in order to extract as 

more information as possible to provide to decision makers and first responders.  

Furthermore, beAWARE attempted and managed successfully to address requirements 

that were generated from different kinds of end users such as national and local 

authorities and first responders from different countries of Europe. That allowed the 

development of a solution that can support various civil protection response mechanisms 

by providing tools that cover all phases of an extreme weather related event. As a result, 

beAWARE enhances the response capability of an organization maximizing at the same 

time the safety impact to the organization’s community. 

In order to assess further the safety impact of the project, we used the framework for 

M&E as it was described in section 3.1. For that reason, all parts of the framework were 

defined in order to support the safety impact assessment, as it is shown in the table 

below. 
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Input Activities Outputs Outcomes Impact 

Internal 

Participants in the 

pilots 

Execution of three 

(3) pilots and all 

supporting 

activities (e.g. 

training) 

Pilot 

questionnaires 

Increase 

awareness against 

extreme weather 

conditions 

Increase safety 

External 

Participants in the 

pilots 

Pilot observation 

sheets 

Increase Citizen 

involvement 

Contacts from 

partners with local 

authorities 

Meetings with 

local authorities 

and stakeholders 

 

Increase 

awareness against 

extreme weather 

conditions 

Table 3. M&E framework for safety impact assessment. 

Additionally, we used quantifying data that were based on specific indicators. There 

indicators were: 

● The time that it is required for practitioners to search crisis relevant information 

● The time needed for practitioners to read data from one solution and entering 

data manually into another solution 

● If the probability for wrong information caused by human errors while 

reading/entering data from/into a solution is lower 

● If there is more time for practitioners to define, communicate, execute and 

supervise crisis response actions. 

● If there is higher quality of the crisis management outcome due to the time 

savings, better data quality and improvement of communication. 

● Number of meetings with local authorities and stakeholders during the project 

The quantifying data for these indicators were produced during the evaluation of system 

in the three pilots that were carried out in the lifecycle of the project. Based on the three 

evaluation processes that were carried out, the results of the indicators were: 
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Indicator Value10 

Less time needed for practitioners in their search for crisis relevant information. 76.9% agree 

Less time needed for practitioners to read data from one solution and entering data 

manually into another solution. 
72.4 % agree 

Lower probability for wrong information caused by human errors while reading/entering 

data from/into a solution. 
72.3% agree 

More time for practitioners to define, communicate, execute and supervise crisis response 

actions. 
70.7% agree 

Higher quality of the crisis management outcome due to the time savings, better data 

quality and improvement of communication. 
76.1% agree 

Number of meetings with local authorities and stakeholders during the project 40 meetings 

Table 4. Indicators for safety impact assessment. 

Based on these indicators it appears that the vast majority of participants in the pilots 

(76.9% and 72.4%) agree that less time is required to assess and transfer data to another 

solution through the usage of the beAWARE system. This in addition to the fact that 70.7% 

agree that there is more time for practitioners to define, communicate, execute and 

supervise crisis response actions, means that the overall required time for managing a 

crisis is reduced, therefore the response from the first responders can be more efficient 

increasing the level of safety. This is also supported from the fact that through 76.1 % 

agree that the use of the beAWARE system offers higher quality to crisis management 

outcome due to timesaving, better data quality and improvement of communication.  

Furthermore, 72.3% of the participants agree that there is lower probability for wrong 

information caused by human errors while reading/entering data from/into a solution. 

This means that the level of the efficiency of the response from practitioners is higher, 

upgrading at the same time the level of the safety in their community.  

Another significant factor that increases the safety impact of the system, is that all 

participants in the pilots recognized the fact that beAWARE can support and enhance 

existing systems by being a complimentary system to legacy tools and not a replacement 

necessarily. At the same time, beAWARE provides an overall operational picture 

combining all organizations that are active on the field. These factors combined with less 

                                                      
10 The number is the average from the three pilots 
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time, better information and communication lead to a better response mechanism from 

the authorities, which in turn increases the safety impact of the project. 

Finally yet importantly, the safety impact is also affected by raising awareness in extreme 

weather related events to stakeholders. Throughout the project, this was achieved by 

having dedicated meetings with various stakeholders that covered the range from local 

and national authorities to first responders. Overall, 40 meetings were held in the 

duration of the project, which are presented in D8.3. 

However, as described in the beginning, safety in not only affected by engineering 

responses but through regulation as well. Since policy defined and formulated the 

regulations, the policy impact of the project, which is analyzed in the following section, 

enhances the safety impact as well. 

3.7  Policy impact 

According to Cambridge University’s policy impact of a research project in defined as11: 

“Making your research agenda and research findings relevant to policymaking in a way 

that has an impact on how policy is formed, implemented or understood. Whether and 

how this happens is something that researchers (or groups of researchers) can influence 

and manage” 

In order to integrate this definition to the work that we did in the lifecycle of the project, 

we are going to examine how beAWARE and its activities could potentially lead to policy 

modifications but especially how the project could support the implementation of existing 

policies.  

 

It is important to mention that attempt to influence policies, especially a change in them, 

is recognizably very hard to achieve in the duration of an EU project. However, local 

authorities that have a direct connection to the end users of the project, have recognized 

the value that the system offers and have decided to adopt the system after the project’s 

completion. These local authorities were: 

● The Municipality of Valencia by agreeing to make PLV a showcase for beAWARE 

● The Municipality of Vicenza by adopting the Social Media module for its Citizen 

Observatories 

                                                      
11 University of Cambridge, Policy Impact: A ‘how to’ guide for researchers, 2017 
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● The Municipalities that manage FBBR have expressed interest in adopting the 

system after recognizing its value following the implementation of the final pilot. 

Another way to influence policies is by disseminating the datasets that we produced 

during the pilots. These datasets have been uploaded in the dedicated EU repository 

(https://data.europa.eu/euodp/en/data/) as well as in the EC portal for the dissemination 

of the results so that the rest of the DRS community can use the project’s outcomes. 

Therefore, work that has already been done can influence and support research that is 

going to take place in the future, enhancing at the same time the impact on policies that 

are supported by specific actions. More specifically, when the results of one project can 

support the work on another of the same domain, then the overall impact of a project is 

enhanced. For instance, when the work done in beAWARE in the domain of Civil 

Protection and managing extreme weather related events can support the work in other 

projects in the same domain by disseminating the datasets produced, the impact of that 

work is increased. This increase can be scientific and even geographic, which can 

potentially lead to influencing the implementation of existing policies and support new 

ones. 

As already mentioned in section 3.6 and presented in D8.3, during the lifecycle of 

beAWARE, the consortium partners held in total 40 meeting with various stakeholders. 

Fourteen (14) of those meetings were with local or national authorities with the purpose 

to inform them about the beAWARE system and how the platform can support the 

management of events related to extreme weather conditions. The participants in those 

meetings were some of the people that they can influence policies on local or national 

level. Therefore, these meeting supported the policy impact of the project by also 

increasing awareness to local stakeholders and policy makers. 

Another way for research to reach policy makers is through participation in conferences 

and publications of the research made during the project12. As already reported in D8.3 

and in section 3.4, beAWARE consortium partners participated in 64 events and had 43 

publications. This allowed reaching a wider audience by disseminating the results of the 

project to stakeholders, some of who were policymakers, therefore increasing awareness 

on extreme weather conditions and thus the policy impact of the project. 

Participation in dedicated conferences where government representatives attend is also 

another way that the project increased its policy impact. Most of those events that 

consortium partners were during the implementation of the project, however, partners 

also plan to participate in such events as future exploitation steps that will also allow 

                                                      
12 University of Cambridge, Policy Impact: A ‘how to’ guide for researchers, 2017 
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increasing the policy impact of the project. More specifically, the Security Research Event 

(SRE) which is the annual meeting where industry, governments and knowledge 

institutions come together to discuss the state of play and current challenges for security 

research in Europe, and where EU funded security-related projects are on show13, is an 

event that supports that goal. beAWARE participated in SRE 2018 in order to promote the 

project and also to increase its impact. Additionally, forthcoming participation in 

INTERSCHUTZ 2020, which is, is an international exhibition dedicated to rescuing services, 

disaster relief, safety, and security also supports the goal to increase the policy impact of 

the project, since the event will be attended by various stakeholders and authorities in 

the specific domain as well as the European Commission.  

As mentioned in the definition of policy impact in the beginning of the section, research 

findings need to relevant to policymaking in a way that has an impact on how policy is 

formed, implemented or understood. Therefore, in order to examine and assess the 

policy impact of the project we need to examine how the project can address and support 

the implementation of relevant EU Directives like the EU Seveso Directive, the EU Flood 

Directive (2007/60/EC), the EU Water Framework Directive (2000/60/EC), the EU Civil 

Protection Mechanism and the EU directive 112. In the following sections, we present 

how beAWARE can support the objectives and implementation of these Directives. 

3.7.1   Policy impact on Water Framework Directive (2000/60/EC) and Flood Directive 

(2007/60/EC) 

The Flood Directive (FD) 2007/60/CE and the and Water Directive (WD) 2000/60/EC 

indicate that the most effective approach is through the development of flood risk 

management programs incorporating the following key aspects:  

● Prevention of damage caused by floods (for example by avoiding construction of 
houses and industries in flood-prone areas or by promoting appropriate land-use 
practices) 

● Protection by taking measures, both structural and non-structural, to reduce the 
likelihood of floods and/or the impact of floods in a specific location  

● Preparedness by informing the population about flood risks and what to do in the 
event of a flood 

● Emergency response by developing emergency response plans in the case of a 
flood 

                                                      
13 https://www.sre2019.eu/ 
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● Recovery and lessons learned in order return to normal conditions as soon as 
possible and mitigating both the social and economic impacts on the affected 
population. 

In the past, flood risk management relied mainly on the protection trough structural 

measures; however, flood protection performed through structural interventions is never 

an absolute condition and can generate a false sense of security, known as residual risk. 

For that reason, the Floods Directive strongly recommends, in parallel with structural 

interventions, new methodological approaches that are functional to reduce risk by 

affecting the exposure and vulnerability. 

A systematic use of integrated platforms like beAWARE represents an effective measure 

for enhancing preparedness and emergency response, addressing the needs and 

objectives of the FD and WD. 

Just to provide some examples about this statement, a proper flood risk management 

requires collecting a huge quantity of datasets that are related to flood in all it phases: 

• before the occurrence of the event, in “normal time”, when it’s necessary to plan 

the proper activities (planning phase) 

• In the early phase of a flood, where are crucial the information coming from EWS, 

forecasts and real time measurement (pre-emergency phase), 

• during the flood, to provide operative and decisional support to the decision 

makers (emergency phase) 

• after the occurrence of the event, when the assessment of the magnitude, 

extension and impacts of a flood takes place (post -emergency phase);  

Since these activities require a lot of heterogeneous and multi sources data, it is not 

simple and it’s often time consuming for the dedicated Authorities to search, gather and 

analyze all these information.  

beAWARE addresses this need since it represents a new integrate approach, based on the 

analysis and fusion of many different data (with a particular focus also on the Social media 

and citizen involvement). 

Moreover, beAWARE itself represents an effective Early Warning system in case of flood, 

due to the potential to collect and analyze weather forecasts, the results existing EWS 

and real time measurement, spreading timely warning and alerts related to the fusion of 

all these data. 

beAWARE has also an high potential as emergency response measure, since it provides to 

the local authorities a set of technological tools to effectively help them in the 
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management of a flood, both from an operative (task assignment, rescue teams 

management, alerts diffusion, etc…), and a decisional point of view (collecting, 

aggregating and visualizing many heterogeneous datasets for providing a real time and 

update picture of the situation). 

For that reasons, a platform like beAWARE can thus be integrated in Flood Risk 

management plans (FRMP) as effective non-structural measure, in compliance to WD 

and FD. 

Another crucial point in flood risk management, according both to WD and FD, is a proper 

and correct flood risk assessment of the territory, through the redaction of flood risk maps 

at the most appropriate scale.  

According to the FD, Flood risk maps have to be redacted by Water District Authorities as 

part integrant part of the Flood Risk Management Plans. These maps shall cover the 

geographical areas, which could be flooded for a set of specific, pre-defined scenarios: 

e.g. floods with a low probability, or extreme event scenarios, floods with a medium 

probability (likely return period of 100 years), floods with a high probability. Moreover, 

flood risk maps shall show the potential adverse consequences associated with flood 

scenarios in terms of the number inhabitants, type of economic activity and the cultural 

assets potentially affected. 

For that reasons, risk maps are a very useful instrument for planning activities 

(prevention) and enhancing the preparedness of the Community.  

Nevertheless, during the occurrence of a flood, the Authorities in charge of the civil 

protection and disaster management need to assess the exact situation in the impacted 

areas. In other words, to increase the emergency response, this risk assessment should 

be based on dynamic and real-time risk maps reflecting the current scenario, that could 

sensibility differ from the reference ones represented in the in the static flood risk maps 

used for planning purpose. 

Almost-real time measurements hydraulic variables (like water level) come from physical 

sensor, if the area is covered by a monitoring network. However, it should be considered 

that sensors are expensive and often they do not cover homogeneously the territory. In 

addition, water level sensors are usually located inside the rivers, so they do not provide 

information about the urban areas that are flooded after the river overtopping. 

During a flood, one of the most precious source of information of what is happening in an 

urban area are the Citizen, though in case of emergency they are traditionally considered 

only as ‘passive subject’ of a mono-directional communication flow of information 

(mostly warnings, directives and behavior indications) from the Authorities.  
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The use of systems like beAWARE could represent an important step ahead to overcome 

the abovementioned gaps. In facts, beAWARE offers to citizens and first responders 

simple, intuitive and low cost IoTs that make this flow of information between Citizens 

and Authorities a bidirectional one. 

Moreover, the users of the platform are able to provide real time and geo-referenced 

estimations of water level (input for estimating Hazard) and of the exposed elements 

(input for estimating vulnerability and exposure) in the flooded urban areas. This allows 

also creating a network of low cost, dynamic ‘social sensors’ for the environmental 

monitoring that integrates the data from the traditional sensors, achieving a larger and 

thicker spatial coverage of territory.  

From these inputs, the platform has finally the capability to calculate the level of risk 

associated to each Citizen’s Report, and, through a GIS interface, to provide to the 

Authorities in charge for the disaster management a real time and update flood risk map 

as decisional support, complementary the traditional flood risk maps indicated in the FD 

and WD. 

3.7.2   Policy impact on EU Seveso Directive (2012/18/EU) 

The Seveso Directive refers to the control of major accident hazards involving dangerous 

substances. Despite the fact that beAWARE does not primarily support the management 

of events that deal with dangerous substances, based on the requirements that the 

Seveso Directive sets, the system can support some of the necessary activities that are 

foreseen in its articles.  

More specifically, article 1 of the Directive states that: 

“This Directive lays down rules for the prevention of major accidents which involve 

dangerous substances, and the limitation of their consequences for human health and the 

environment, with a view to ensuring a high level of protection throughout the Union in a 

consistent and effective manner”.14 

As it can be clearly seen, the aim of the Directive is not directly related to the management 

of events related to extreme weather conditions, which is the primary goal of beAWARE 

rather than support the assessment of major-accident hazards for a particular dangerous 

substance, as presented in article 4 of the Directive. However, certain functionalities of 

                                                      
14 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0018&from=EN#d1e408-1-1 
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the beAWARE system can support the requirements set by the Seveso Directive, thus 

increasing the impact of the project to policies that initially do not seem directly related. 

According to article 12 of the Directive, all operators of relative facilities need to prepare 

and put in place emergency plans in order to support the management of an accident that 

will target specific objectives. Among these objectives is to: 

● containing and controlling incidents so as to minimise the effects 

● communicating the necessary information to the public and to the services or 

authorities concerned in the area 

beAWARE is a system that supports incident management by managing all incoming 

information and providing a holistic picture to a crisis. This can support and enhance the 

managing of the incident allowing the operators to minimize the effects. Moreover, the 

mass-alert functionality and especially the mobile application can support the 

dissemination of all information to the public even in a period when there is no crisis. 

Furthermore, be AWARE can support the fulfilment of some requirements, which are 

analyzed in Annex IV of the Directive, that concern the establishment of an external 

emergency plan and especially: 

● Providing the public with specific information relating to an accident and the 

behavior that should be adopted  

● Providing information to the emergency services  

Another part of the Seveso Directive that beAWARE system can support is the land-use 

planning described in article 13. More specifically, beAWARE system can present land 

usage and the position of all industries in its map UI if all relative information is inserted 

into the Knowledge Base of the system. As a result, beAWARE can present into a map all 

the required information that can assist authorities to plan the establishment of facilities 

that handle dangerous substances in advance. Additionally, it can support the 

management of an accident more effectively by taking into account information relating 

to the proximity of the event to other facilities or even other places of interest that can 

support successful management, like hospitals. By presenting all information of 

establishments, land usage and residential areas to a holistic map by inserting all 

information to its KB, beAWARE can support local authorities in meeting one of the 

objectives in article 13 of the Directive, respectively the third. Additionally, the system 

allows authorities to combine this information with an emergency plan that will allow 

them to increase the efficiency of the decision making process during an event. This can 

also support the case of an incident with a proximity to a neighboring country that can be 

potentially affected by a major accident, as mentioned in article 14 and in annex V of the 

Directive (part 2, point 4). 
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Furthermore, beAWARE can support the implementation of the Seveso Directive and 

increase its impact in the area of providing information to the public, as mentioned in 

article 14 and analyzed in Annex V. More specifically, member states need to ensure that 

information referred in Annex V of the Directive is available to the public, which is 

something that beAWARE can support through its mobile application. The beAWARE 

mobile app has a version that addresses citizens and can sent messages with information 

regarding any event, regardless its nature.  

Moreover, beAWARE can support all requirements for dissemination of information and 

incident management that are described in Part 2 of Annex V. More explicitly, any 

information relating to the nature of the hazard and potential affects to human health 

can be disseminated using the beAWARE mobile app. Additionally, the Annex requires 

actions to take place in order to minimize the effects of a major accident and to cooperate 

with the emergency services in the time of the accident. beAWARE supports incident 

management and the cooperation of first responders from various organizations and 

presents a holistic picture to its PSAP that allows coordination of all parties involved in an 

incident. 

beAWARE can support through its incident management functionalities the emergency 

services when handling an event, even if the event is not directly related with extreme 

weather conditions. beAWARE provides tools that have usage in all crisis management 

situations and not only to ones related to extreme weather conditions like: 

● Weather forecasting, which is always useful when managing an accident 

● Task management and task assignment, which are core activities during 

emergency management 

● Report generator, which can support the learning process on what happened 

and therefore the “Continuous Improvement cycle to prevent major accidents”, 

as it shown in European Commission’s leaflet for Major Accident Hazards15. 

Moreover, beAWARE’s other tools, Crisis Classification and Knowledge Base, can be used 

to support of emergencies even in the field accidents that involve dangerous substances 

by inserting the relative information when setting up these tools, like location of facilities 

and alert levels.  

Summing up, beAWARE can support and enhance the impact of the Seveso Directive since 

it can influence and support its implementation by member states. Although major 

                                                      
15 https://ec.europa.eu/environment/seveso/pdf/170522%20SevII%20-%20final%20report%202%20-

%2038563-Lon09b%202pp%20leaflet_PDF-web.pdf 
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accident hazards that involve dangerous substances is somehow different that events 

caused by extreme weather conditions, the tools that beAWARE offers allow the effective 

management as well. Moreover, as we have already mentioned and has been pointed out 

by participants in the project’s pilots, beAWARE can be used as supplementary to legacy 

or other existing systems, which enhances further its impact in the implementation of the 

respective policy. 

3.7.3   Policy impact on the EU Civil Protection Mechanism 

According to its website, “the overall objective of the EU Civil Protection Mechanism (EU 

CPM) is to strengthen cooperation between the EU Member States and 6 Participating 

States in the field of civil protection, with a view to improve prevention, preparedness 

and response to disasters”16. It is a mechanism to support countries in requesting 

assistance when the scale of an emergency surpasses its response capabilities.  

The importance of the EU CPM is on the collective action taken during a crisis. Disaster 

has no borders and sometimes the level of a crisis surpasses the abilities of a single 

country. Having this mechanism in place allows all member states to have support in 

managing a major crisis by combining expertise from different countries and therefore 

have a more efficient and coherent response. Additionally, the mechanism allows the 

exchange of lessons learned during a crisis between experts from different countries 

enabling them to understand various approached and being able to manage disaster in 

having a common understanding. 

In the figure below, there is a representation of how the EU CPM works.  

                                                      
16 https://ec.europa.eu/echo/what/civil-protection/mechanism_en# 

https://ec.europa.eu/echo/what/civil-protection/mechanism_en
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Figure 2: How EU CMP works17 

As the figure demonstrates, in order for the EU CPM to be activated, the affected country 

needs to request assistance through the the Emergency Response Coordination 

Centre (ERCC), which manages the delivery of the requested assistance to the affected 

countries.   

beAWARE is in a position to support this mechanism and especially the request for 

assistance through its platform. During the third pilot in Valencia, a demonstration of the 

submission of request to activate the EU CPM took place. beAWARE provides a form, 

which can be altered if needed to meet any requirements, that allows authorities of the 

affected country to ask for international support during a major crisis from the EU CPM 

during an event. This demonstrates the value that the platform can have in such a case, 

increase the impact of the project by supporting the execution of already established 

mechanisms.  

 During a major crisis that would require many different teams from various countries to 

be deployed that most probably will not be familiar with the procedures and the decision 

making process in the affected country. However, ERCC allows the efficient coordination 

of that response. To support that, one of the advantages of beAWARE is rescuers’ 

                                                      
17 https://ec.europa.eu/echo/what/civil-protection/mechanism_en# 

https://ec.europa.eu/echo/what/civil-protection/mechanism_en
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interoperability. All teams, regardless the organization or department (police, fire 

department, other civil protection teams, etc.) can be presented in a unified picture and 

on a map in the beAWARE PSAP. Simultaneous task management is something that 

beAWARE supports that makes the overall incident management more effective, 

increasing at the same time the potential impact of the system. 

Furthermore, in March 2019, EU upgraded and enhanced its Civil Protection Mechanism 

by creating the rescEU reserve (DECISION (EU) 2019/420)18, which started out as a fleet 

of airplanes and helicopters to support fighting forest fires but it is expected to address 

other threats like medical emergencies, CBRN incidents and extreme weather related 

threats19. More specifically, rescEU is a reserve of response capacities that allows the EU 

to provide a minimum level of response when a member state requests the activation of 

EU CPM via the ERCC and other capacities in the EU CPM are not enough.  Needless to 

say that the goal of the establishment of the rescEU reserve is to strengthen the EU’s 

response capabilities against disasters.  

beAWARE and its rescuers’ interoperability, as already mentioned, along with its ability 

to provide a multilingual report can effectively support that goal since it can provide and 

support the ground for effective multi agency and multilingual cooperation as well as 

management of various and different teams from different organisations through a single 

platform. Moreover, it is worth mentioning that the development of the beAWARE 

system was based on the requirements of the consortium’s end users who originated 

from four (4) different EU countries and from three (3) different extreme weather related 

scenarios. Therefore, the system can be the base to support the cooperation between EU 

response teams from different countries, at least at up to a certain level.   

Moreover, the multilingual report that the system produces during but especially after 

the end of an event can be easily disseminated among other EU response teams, 

promoting at the same time the lessons learned between practitioners, ultimately 

supporting the goal of the EU CPM.  Furthermore, as already has been mentioned, 

beAWARE is recognised as a great additional tool which can be used even as 

supplementary to existing systems. This creates the ground for different teams from 

various countries to work together without requiring them to give up their legacy systems 

when operating in another country but potentially use them alongside beAWARE. 

                                                      
18 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32019D0420&from=EN 

19 https://ec.europa.eu/echo/what/civil-protection/resceu_en 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32019D0420&from=EN


D8.10 – v1.1 

 

Page 40 

 

EU does not limit its forces in just creating the rescEU reserve but also emphasizes on 

Disaster Risk Management. More specifically, the European Civil Protection and 

Humanitarian Aid Operations (ECHO) puts prevention and reduction of risks in the centre 

of its disaster rism management to support the development of policies to better prepare 

and respond in disasters20. By increasing the level of preparedness, disaster prevention is 

also increased. 

Climate change is expected to increase the effects of extreme weather related events, 

hence disaster risk management activities and risk assessment is considered very 

important by ECHO and are incorporated to EU policies.  

beAWARE is developed as a system that can support the effective management of 

extreme weather related events. Heatwave, flood and forest fire that were the scenarios 

of the project’s pilots are considered key risks for Europe21, hence verifying the value and 

the impact that a system like beAWARE can have when managing such a disaster. 

Moreover, beAWARE provides early warning and a mass alerting mechanism that allows 

increasing the level preparedness during an extreme weather related event. Additionally, 

beAWARE provides a continuous risk assessment of the progression of an event through 

its Crisis Classification module. This enables authorities to continuously assess the 

progression of the event and take appropriate decisions in order to reduce the risk and 

the consequences of an emergency, increasing further at the same time, the overall 

impact that beAWARE can have in Disaster Risk Management.  

Finally yet importantly, it is worth mentioning that in 2018, President of EC at the time, 

Jean-Claude Juncker said, "A Europe that protects citizens has to be there in times of need. 

When there is a dangerous forest fire or a flood overwhelming national response, our 

citizens want action not words. rescEU will ensure concrete solidarity with our Member 

States hit by disasters."22. 

This statement expresses the ultimate goal in policy making regarding Civil Protection in 

EU. beAWARE with its tools support this goal by providing, apart from specific tools, a 

platform where different first responders from different organizations can be managed 

simultaneously allowing and supporting a more effective decision making process during 

a crisis. 

                                                      
20 https://ec.europa.eu/echo/files/aid/countries/factsheets/thematic/disaster_risk_management_en.pdf 

21 https://ec.europa.eu/echo/files/aid/countries/factsheets/thematic/disaster_risk_management_en.pdf 

22 https://ec.europa.eu/commission/news/resceu-2018-dec-12_en 
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3.7.4   Policy impact on 112 Directive  

In 1991, the EU Council decided (Council Decision 91/396/EEC) to create a single number 

for emergency use, in order to make access easier, especially for travellers. This led to the 

establishment of the emergency number 112, which initially operated alongside the 

existing emergency numbers of each country. Today, 112 is the single emergency number 

in several countries.  

Until today, 112 has been developed to a pan-EU mechanism that has changed through 

several other Directives that the EU has issued, which have formed the framework for the 

operation of 112. In 2018, the European Council voted the European Electronic 

Communications Code (EECC), which intends to regulate telecommunications in the 

European Union (Directive 2018/1972/EU). A major change that the EECC applied was 

that from then on 112 was to support emergency communications and not only 

emergency calls in order to include all new forms of communication, like SMS, messages, 

videos, real time texts, etc.23. However, all Members States were able to decide which 

types of communication would their 112 support based on the technical equipment of 

their PSAP. Therefore, the functionalities that a PSAP can support is crucial in order for 

the 112-control center to be able to support more that voice communications. Emphasis 

is also given to the access of people with disabilities to 112 and the ability of 112-control 

center to be able to communicate with them.  

As already mentioned, 112 is a pan-European number. Therefore, all EU citizens 

regardless the country of use but also the country of origin can use it, for instance, a 

traveller from one country might need to use 112 in another country in EU. beAWARE can 

support multilingual voice call and translation to local language making easier for citizens 

to connect with authorities during an emergency.  

Moreover, beAWARE system supports voice calls recognition, which means that a citizen 

can call the local PSAP during a crisis and in the case of lines being busy due to the 

overwhelming number of calls, that person can leave a recorded message, which will be 

then transformed to text, enabling authorities to read the information. Additionally, the 

systems analyses the text of the call in such a way where key words are identified and the 

message is prioritized accordingly. Thus, a person informing about a danger or potential 

life-threatening situation is a message that gets a high priority, which is shown to the 

                                                      
23 European Electronic Communications Code, Recital 285 
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authorities to allow them to take appropriate actions. What increases the value of this 

beAWARE’s functionality is the fact that authorities can hear the recorded message 

whenever they want and, as many times, since it gets stored as an audio file. 

Furthermore, citizens can use the beAWARE mobile application in order to send voice and 

text messages to the authorities, which is one of the key requirements for 112.  

Regarding the ease of access for people with disabilities, the functionalities to send voice 

messages and even text messages to the PSAP, enables people with certain disabilities to 

communicate with authorities if needed during a crisis or report an event. 

The European Accessibility Act (EAA), voted in 2019 and which will start to be in 

application in 2022 in Annex I, section IV mentions that emergency electronic 

communications should support real time and synchronised text and provide video 

conversation in addition to voice communication. Although beAWARE does not support 

synchronised video conversation, it allows the real time exchange of messages between 

authorities and citizens and the reception of videos from citizens through its mobile app 

as well. This does not cover fully the set requirements of the EEA but it supports the 

objective up to a certain level, increasing further the project’s impact. 

Another area that beAWARE can have a significant impact in relation to 112 is the Public 

warning systems. More specifically, all Member States are obliged by the end of 21 June 

2022 to ensure that public warnings should be sent through telecommunications 

networks in order to alert citizens about an ongoing crisis or an imminent threat24.  

According to EENA’s document for Public Warning Systems25, app-based solution are to 

be used in order to provide mass alerting to citizens based on their location. beAWARE 

system is in a position to send dedicated messages to citizens through mobile application, 

in order to warn them about a danger based on their location and their proximity to the 

event. The system can send a message that contains all relative information as well as 

present the location of the event on the application’s map. This functionality was 

demonstrated during the project’s third pilot in Valencia.  

An area that beAWARE also supports in relation to 112 implementation and has a 

significant impact is the visual command and control that it offers to a PSAP in relation to 

the digital transformation of public safety. The need to evolve visual command and 

control in PSAPs derives from the fact that the data inputs that stream today towards a 

                                                      
24 European Electronic Communications Code, Article 110 

25 https://eena.org/document/public-warning-systems-2019-update/ 
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PSAP are increasing significantly26. Thus, the need to analyse information on these data 

and extract the parts that are required in each situation is an objective for the visual 

command and control of the future.  

The visual command and control with real time data analysis, situational awareness and 

support of an integrated response between agencies allows organisation to perform the 

necessary task to carry out their mission27.  

Today PSAP systems have evolved to become a multilevel inter-agency system that 

analyses data from multiple sources and to present all information through a visual 

command and control centre. Based on that, it is safe to say that beAWARE system with 

its tools can have a significant impact on how a visual command and control centre can 

function and meets the requirements of a modern PSAP by presenting all information 

derived from its tools in a clear visual way. More specifically:  

● Image/video/text analysis, data analysis from sensors, allows PSAPs to process 

data from multiple sources in a small amount of time in order to be more efficient 

● Social Media analysis also allows PSAP to process information from sources like 

Twitter, that are not among traditional one however that can offer considerable 

value as information source 

● The early warning system and mass alert functionality cover the requirement that 

is set for future PSAP systems for 112 in order to alert citizens about an imminent 

crisis in a specific area 

● The adjustable Knowledge Base of the system can be used to present visually all 

relative information to a PSAP, supporting effective decision making 

● Crisis Classification can also support the decision making process since in presents 

in a visual and understandable way the foreseen progression of an event. 

● Through incident management and task assignment in real time, the system 

allows a PSAP to handle incidents during all phases of a crisis. 

● The Multilingual report generator sets the ground for international cooperation 

and ease in the exchange of knowledge. 

Overall, all beAWARE tools increase significantly the impact that the system can have in 

the functionalities and fulfilment of requirements of 112. However, since traditional 

technologies will continue to be used by agencies, we need to mention that a strong asset 

of beAWARE, recognised during all pilots, is that it is a great supplementary system to 

                                                      
26 https://eena.org/document/digital-transformation-visual-command-control-in-psaps/ (p.5) 

27 https://eena.org/document/digital-transformation-visual-command-control-in-psaps/ (p. 7) 
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work together with legacy systems. Therefore, beAWARE is a system that does not require 

for a PSAP and first responders to abandon their existing way performing their mission 

rather than provide them with tools to do that more efficiently. In relation to a 112 

command and control centre, beAWARE can support a significant number of 

functionalities foreseen from EU regulations, increasing the impact that the system can 

have in a community regarding policy implementation. 

3.8  Training impact 

Natural and man-made disasters have no borders and past experience shows that 

cooperation between EU countries in the area of civil protection has saved lives28. This is 

the reason that EU supports cooperation between its members in the area or civil 

protection, which includes financial support in order to enhance the level of cooperation 

among Member States. This support is also offered in the form of financing common 

training projects through dedicated calls from DG ECHO. The overall goal is to increase 

the level of prevention and preparedness in civil protecting organization in the EU thus 

increasing the overall capacity of the EU to manage disasters.  

Prevention and preparedness holds a key role in the EU legislation. The reason is that it 

promotes29:  

● More training for civil protection practitioners in other countries, different from 

their own 

● More exercises for civil protection personnel 

● More exchanges of experts. 

In section 3.7.3, we have mentioned that EU CPM covers the phases of prevention, 

preparedness and response inside the EU and between member states. Through the 

financing of training activities apart from the exchange of expertise and enhancement of 

the response capacity, it provides the ground for civil protection personnel to familiarize 

themselves with practices from other countries that may one day need to support during 

a disaster.  

beAWARE is a system that can help PSAP operators, decision-makers, first responders and 

citizens to use it and in training events in order to maximize their efficiency and be more 

                                                      
28 https://ec.europa.eu/echo/files/aid/countries/factsheets/thematic/prevention-preparedness_en.pdf 

(p. 1) 

29 https://ec.europa.eu/echo/files/aid/countries/factsheets/thematic/prevention-preparedness_en.pdf 

(p. 1) 
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effective in order to tackle more success incidents in real life. Through its lifecycle, 

beAWARE has already set a well-established procedure having a detailed script based on 

specific Use Cases and User Requirements for each pilot, external participants and an 

evaluation methodology contacted after each pilot. This procedure that beAWARE 

consortium followed can be used as a guideline for future training exercises from 

organizations or authorities that want to use beAWARE system in order to carry out 

exercises to meet their needs and increase their operational capacity.  

Based on the M&E framework (Table 5) and the indicators (Table 6) that were measured 

during the three pilots, we can evaluate the overall impact that the project and the system 

can have in order to support further the prevention and preparedness goal of EU CPM 

through dedicated training exercises.  

Input Activities Outputs Outcomes Impact 

Internal 

Participants in the 

pilots 

Execution of three 

(3) pilots and all 

supporting 

activities (e.g. 

training) 

Pilot 

questionnaires Evaluate the how 

the system can 

support training 

activities 

Increase training 

impact External 

Participants in the 

pilots 

Pilot observation 

sheets 

Table 5. M&E framework for training impact assessment 

Indicator Value30 

The background of participants involved in the Trial sessions was adequate to the tasks, and 

to evaluate the solutions and their impact on the crisis management 
80.3 % agree 

The level of involvement of participants of the Trial sessions was adequate and enough to 

evaluate the solutions and their impact on the crisis management 
70.4% agree 

The scenario of the Trial was realistic (chosen hazard, its evolution and related cascading 

effects). 
79.8% agree 

The injects from role players and the story telling were realistic 82.9% agree 

Simulation helps in understanding the situation 84.4% agree 

Table 6. Indicators for training impact assessment. 

Based on the evaluation result, we can see that the process used in beAWARE in order to 

set up a pilot and the adequacy of pilots were significantly high and overall recognized by 

                                                      
30 The number is the average from the three pilots 
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the participants. Therefore, this process can be used by other organizations in order to 

increase their level or preparedness and overall capacity in managing disaster. In addition, 

the multilingual tools of beAWARE and its ability to support multiple organizations 

simultaneously during a crisis, makes beAWARE a system that can support further the 

execution of international exercises in the EU allowing partner organizations to have a 

common operational picture during an exercise and an overall report that can be used by 

all participants. These beAWARE functionalities set the ground for the system to increase 

further its impact in training activities and thus in the area of prevention and 

preparedness. 

3.9  Societal impact 

beAWARE project has a different impact on each target group in the society. This is easily 

understood because there are different needs and requirements of each target group. 

From the target groups mentioned in other WP8 deliverables, e.g. D8.1, the impact on 

PSAP operators, policymakers and government representatives is positively large. This 

can be proven from the evaluation results and from the fact that beAWARE enables them 

to be able to prepare, and interact directly with citizens and first responders before, 

during, and after an event enhancing the communication and flow of information 

between all parties involved.  

On the part of first responders and citizens, the impact of beAWARE is also positive here. 

Those groups are directly connected with the PSAP through the application and exchange 

important data from the event. Moreover, they also inform at any time their position, 

their situation and any changes that may take place in the area. Citizens are given the 

opportunity to participate in the overall crisis management system, giving information 

about the phenomenon and the various risks they identify.  In the following sub-chapters, 

the view of the target groups is cited that strongly support the positive impact of the 

beAWARE system at their group. 

3.9.1   Governmental authorities / PSAP operators 

Governmental Authorities that are responsible to operate PSAPs, such as police, fire 

brigade, or generally the civil protection mechanism of a country have certain 

requirements in order to operate a PSAP at their station. The most important thing for a 

PSAP is to be easy to use, to handle incoming information smoothly and to allow outgoing 

commands to be sent as quickly and easily as possible, as well as understandable to the 

sender and to the recipient. In addition, it is important to consider that the PSAP may 
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need as few operators as possible and therefore equipment to operate and be flexible in 

its management. 

To add more, the representatives from governmental authorities stated that “beAWARE 

is a very interesting tool and will help in managing situation, as a support system”, “it can 

be a useful tool for us”, “has many potentials”, “it has a good and constant flow of data”, 

“platform map has good interaction time”. Those expressed opinions of the players 

showing that generally, beAWARE system, can be a supportive tool next to their already 

established decisional system. 

Thanks to the continuous feedback to the technical partners from the end-users and the 

pilots’ participants, the final beAWARE platform that was created meet their needs and 

requirements. The main PSAP screens, which are the task manager screen and the main 

event map screen, offers the opportunity to the operators to have a clear view of the 

entire area of the event, different map layers and information that are required and to 

have the ability to assign tasks to the field rescue teams and inform citizens for an 

imminent danger. As a result authorities can manage risks more productively and take 

appropriate decision affecting first responders and citizens in order to reduce their 

exposure to danger. 

3.9.2   Policy Makers  

Policy Makers and Governmental Representatives in general, who are involved in crisis 

management as well as in search and rescue operations are mostly interested to receive 

reliable and as comprehensible as possible information on time, in order to take action 

and make decisions as correct as possible. In addition, as it was extracted from the 

questionnaires and the discussions with the participants from the pilots, it was noted that 

governmental authorities need to be immediately informed of any change in the 

situation. This is very important, due to the fact that everything should be clearly 

presented on the platform, in order proper decisions and actions take place depending 

on the situation of the event. Finally, the processing of digital information coming to PSAP 

should be fast in order to properly evaluate the situation and if necessary, make 

appropriate adjustments again. 

Additionally, the project’s partners in order to promote the project to policy makers and 

strengthen its impact, made a lot of meetings with national authorities or entities to 

inform them about beAWARE project and its abilities.  

As described in D8.3, various meetings with representatives of local, regional and national 

authorities (see D8.3 table 2), even from countries outside the project’s consortium, took 
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place in order to promote the beAWARE system and its potential to support the Crisis 

Management mechanism in each respective area.  

In all those meetings, beAWARE system was presented in each different stage, to 

representatives from various entities and authorities. Politicians especially, recognized 

the need for tools like beAWARE risk management and all have recognized and confirmed 

the great impact of beAWARE system to Citizens and the Community. To add more, it was 

stated that since this system can be easily customized and integrated on existing systems, 

it can upgrade and enhance existing operations and services. In addition to the above 

meetings, consortium members made significant efforts to disseminate beAWARE project 

with well-established media coverage, such as publications in local newspapers, 

interviews in radio broadcasts as well as in their social media accounts resulting to 

positive interaction, visibility and impact for the project.   

beAWARE platform, through the pilot exercises and online presentations after each pilot, 

has succeeded in proving that fast processing and analysis of digital information is 

possible. Data such as meteorological info, photos, videos, audio messages, texts from 

twitter are processed, analyzed and presented on the platform without long delays. This 

gives the ability to the policymakers to take decisions, faster, more accurate and in the 

correct directions as also to receive crucial information from the field, even from citizens. 

Last but not least, as it was demonstrated in the final pilot of the project beAWARE system 

can be potentially used to connect a local or national emergency with the EU civil 

protection mechanism, potentially with an easy and direct way of communication. 

However, having that in mind, it is too early to estimate the potential impact on EU 

policies from the use of such a system and if in the future such a feature will be adopted. 

Nevertheless, the system can be adapted with little efforts to new crisis scenarios (such 

as heavy storms, snowstorms, etc.) beyond those covered in beAWARE offering an 

adaptable solution to policy makers that can used in different crisis regardless the 

scenario. 

3.9.3   First Responders 

First Responders from public authorities or voluntary organizations, which are mainly 

involved in SAR missions in the field, act as the intermediary between the PSAP and 

citizens in need. The primary concern of first responders is to get the right and necessary 

information from the PSAP as soon as possible in order to know the exact location of the 

area of the event, what’s the event about, and in general acquire as much information as 

possible. In addition, interactive communication with the PSAP and the ability to send 
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information quickly and immediately is a very critical and crucial need for first reposnders. 

Additionally, one of the biggest problems in rescue operations is the difficulty of the 

continuous online communication because of the "blind" spots from which rescuers 

cannot send or receive data with new information about the event, due to lack of mobile 

coverage. 

beAWARE platform and mobile application that have been tested in all three pilots, have 

proven to be able to send and receive a large amount of data from the PSAP to the field 

rescue teams and vice versa. As a result, the system can support exchange of information 

among first responders efficiently. 

To support that, some statements that first responders made during the evaluation of the 

pilots were:  

● “beAWARE app could be a great support to the radio but not a total 

replacement”,  

● “detailed information and time saving”,  

● “useful supporting tool with high quality of data”,  

● “a good assisting tool” 

Those positives feedbacks from the first responders signify that beAWARE can assist them 

before and during an operation in order to maximize their efficiency. 

Additionally, in all three pilots, the participants noted down that the mobile application 

menu is easily understandable, all the actions that should be taken can be achieved 

without problems and the data upload procedure was very familiar for them. Moreover, 

it is easily handled and offers only the required information without any unnecessary or 

irrelevant information that may cause unwilling concerns and queries.  Finally, the 

majority of the first responders reported that the beAWARE mobile application can easily 

work seamlessly with existing technologies such as VHF/UHF communication, whereas 

the beAWARE mobile application was overall a good one and the overall reactions and 

use of it was in a satisfactory level.  

It can be easily understood that the impact of a system such as beAWARE, to First 

Responders can be significantly high, especially taking into account the fact that the 

system can be used both as a stand-alone system and complimentary to legacy tools. It 

can support operation management in a productive way, which allows First Responders 

to be more efficient of the field. 

However, it is worth mentioning that national services such as fire brigade, civil protection 

and police authorities besides their positive opinion for the system, state that in order to 

integrate such a system in their own mechanism, a political decision is required. Therefore 
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the impact on policy makers and authorities is crucial to the adaptation of the system by 

first responders. 

3.9.4   General Public (Citizens) 

In a state of emergency, the main concern of citizens is to be able to transfer the 

information as quickly and easily as possible to emergency services that they or other 

people are in danger. In addition, they want to transfer as much information as possible 

regarding their location, and if a photo, video or audio can be sent so as to make rescuers' 

work easier. 

Through the continuous communication of technical partners with end-users to create a 

user-friendly and easy understandable mobile application, as well as the continuous 

improvements and changes that took place after each pilot thanks to feedback from pilots 

participants, the final version of the application that was created fulfill all the 

requirements of the participants based on the existing technology. Thanks to the 

beAWARE mobile application citizens can easily be informed of dangerous events and the 

affective area. 

Additionally, the ability to attach files such as photos, videos or voicemails to send 

information to PSAP and rescue teams about and an emergency is easy and 

understandable based on the participants’ opinion after the pilots. Last but not least, is 

worth mentioning that participants with the role of the citizen stated that beAWARE 

mobile application makes them part of the participative process of emergency 

management, as they contribute with their information, such as a photo, video or a voice 

message of the area of the event, while today they are almost totally outside of this 

process. 

To add more, societal impacts were also noted and documented in all three pilots by the 

participants, especially citizens. As previously mentioned, when citizens participate in all 

the crisis management systems, especially when they send the important data (photos, 

videos or voice-calls) to the PSAP, feel that they too are involved in solving the problem 

and are a very important link in the rescue chain. Additionally, citizens when they know 

that PSAP and first responders have a combined coordinated system that will be used to 

support them, feel safer and more secure because operations will be organized and 

methodologically prepared and executed. Moreover, social media analysis by beAWARE 

adds and promotes another way of communication between citizens and authorities. 

Knowing that relevant posts are spotted by authorities it is safe to assume that citizens 

might increase the use of social media during an emergency, in order to support the crisis 
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management mechanism as well as to provide information to the authorities even at a 

very early stage of the event. 

Moreover, adding another form of communication which offers modern tools such as 

photo/video or voice-messages exchange between citizens and PSAP, gives the 

opportunity to crisis management operators to have useful analyzed data from the area 

of the event that can be proven important for the operation.  
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4 Conclusions 

The impact of a project is the project’s “legacy”. More specifically, how a project affects 

the environment that it exists and the people with which it interacts directly and 

indirectly. beAWARE being a project that aims to enhance the ability of authorities to 

manage events that are related to extreme weather conditions, hence to enhance the 

safety of citizens, provides a holistic approach to support decision-makers though out the 

management of such an event. 

beAWARE successfully met all impacts referred to the call through all the separate tools 

that were developed that provide a holistic approach in the crisis management of events 

related to extreme weather conditions. The system has demonstrated through the 

execution of three pilots that it can support more effective and faster responses with 

faster risk anticipation by using forecasting and analysis of various data with the use of 

cyber technologies in order to improve the coordination of responders on the field. 

Additionally, beAWARE has also demonstrated its capability to improve the capacity of 

first responders and the efficiency of their reactions, all in the support of the overall goal 

to protect citizens by meeting the needs and requirements of all potential end users and 

decision-makers. 

However, the impact of beAWARE was not limited only to decision-makers but it 

expanded to the scientific community. With the publication of 43 papers and participation 

in more than 60 events in order to promote the project and its results, the dissemination 

of the outcomes was extensive and reached various audiences. Dissemination to the 

scientific community was also supported by various events, most notable the workshops 

that took place during ISCRAM 2018 & 2019, that allowed to further influence the 

scientific community with the developments made during the implementation of the 

project by putting beAWARE in the center of discussions.  

Furthermore, society and citizens were a major target of beAWARE. The system allows 

the involvement and faster notification of citizens during an emergency event that could 

potentially support the saving of more lives. Since the system proactively targets to meet 

the requirement of all responders that are involved in an emergency situation related to 

the management of extreme weather-related events, it increases the capacity and the 

effectiveness of first responders.  

Additionally, beAWARE system supports and improves the coordination of first 

responders improving the efficiency of existing resources and therefore better 

management of an event. Taking also into account the fact that beAWARE does not aim 

to explicitly replace legacy tools rather than operate as an additional tool whenever and 
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wherever necessary, the impact in managing events and thus the impact on society as 

well as first responders can be significantly positive. 

Moreover, beAWARE support authorities and first responders to improve their capacity 

through task management and better use of resources, offering an indirect impact in the 

economic aspect to the emergency management. beAWARE supports quicker reaction 

time through its early warning system and its crisis classification module that supports a 

more holistic approach to emergency management as well as shorter reaction time and 

higher efficiency of reactions.  

Finally, the impact on policymakers is worth mentioning as well. Through face to face 

meetings as well as the participation of policymakers in the project's pilots, set the ground 

for beAWARE to disseminate its results and present its operational impact to those that 

make the decisions leading to perhaps changes in policies towards managing events 

related to extreme weather conditions. 

To support all the above mentioned activities and in order to strengthen its impact, 

beAWARE implemented an overall dissemination plan that addressed different audiences 

from national and local authorities, first responders, PSAP operators, citizens to the 

scientific and industrial community. This address was made in 3 periods. In the first 

period, the project awareness was created by addressing targeted audiences and 

beginning communicating and recruiting users that were important to support the 

project. In the second period, there was an active invitation of the user groups to 

participate in the project’s events and continuous engagement and training of the users. 

In the third period and until the end of the project, there was an attempt to produce a 

first business interest to potential customers, and generally promote the beAWARE 

solution.  

Furthermore, the use of social media and the production of online and offline 

communication material allowed beAWARE to spread its message and to increase the 

awareness for the project and its objectives. Additionally, other dissemination products 

such as the project website, online newsletters, press releases in newspapers, audio-

visual material, publications, workshops, networking and direct communication with 

potential users or clients and finally with relevant projects and initiatives took place in 

order to maximize the positive the overall impact of beAWARE. 

Throughout its implementation, it can be argued that the overall impact of beAWARE can 

be characterized as positive to various parts of the society and specifically the defined 

target groups of the project. Taking that into account, this positive impact allowed and 

even pushed the consortium to formulate an exploitation plan after the project’s duration 

in order to invest on that. The impact is such that an end user of the project, PLV, will 



D8.10 – v1.1 

 

Page 54 

 

continue to operate and support the development of the system offering at the same 

time a real demonstration show case of the use of beAWARE in a real environment. Local 

authorities welcomed that approach which set the ground for the development of 

beAWARE system to continue beyond the project’s duration. Moreover, technical 

partners recognized this opportunity and agreed to support the system the period after 

the project in order to enhance the efforts of further exploitation of the system. 
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5 ANNEX A: Overview of Review Comments and 
Corresponding Revisions 

 

# Comment 
Relevance 

to D8.14 
Response Section 

1 The impact report is short and inconclusive, 

superficial. The impact as outlined in this 

deliverable is basically a qualitative 

description of the project output. According 

to the document’s history, work on the 

deliverable started at the beginning of 

December 2019, which is rather late. As per 

the proposal (Gantt chart on p. 60), work 

should have begun in month 30. 

Direct 

The deliverable went through significant 

changes in order to address all the 

comments and raise the overall quality of 

the deliverable. 

All 

2 No measurable impact provided due to 

lack of results-based impact framework 

for M&E 

Direct A M&E framework was created and analyzed  3.1 

3 Only comparing beAWARE solution to 

legacy tools rather than existing state-

of-the-art DSS 

Direct 
Several state-of-the-art DSS were identified 

and compared to beAWARE system.  
3.2 

4 

The description of the economic impact 

in chapter 3.3 is lacking any quantifying 

information 

Direct 

The economic impact section was re-written 

and where we analysed why the system is 

competitive based regarding the economic 

impact. Additionally, quantifying results from 

the pilots were used to support the 

arguments. 

3.5 

5 The safety impact described in chapter 

3.4 is lacking any quantifying and 

concrete information. The definition of 

the policy impacts should be improved. 

To this aim, it should be considered the 

availability of datasets in repositories 

sponsored by the EC for DRS related 

projects 

Direct 

Safety impact was re-written and quantifying 

results from the pilots were used to support 

the arguments. 

A new section was introduced in order to 

analyse the policy impact against specific EU 

policies. 

3.6 

3.7 

3.7.1 

 3.7.2 

3.7.3 

3.7.4 

 


