
 

Local implementation plans 
for each partner city 

D2.2 

Authors: 
Laura Esbrí, Maria Carmen Llasat, 
Montserrat Llasat-Botija, Erika 
Pardo, Esther Peerlings, Gert-Jan 
Steeneveld, Francesco Barbano, 
Erika Brattich, Teresa Carlone, 
Carlo Cintolesi, Silvana Di 
Sabatino, Selene Tondini, Anna 
Mölter, Francesca Munerol,  
Antonio Parodi,  Lara Polo, 
Muhammad Adnan, Muhammad 
Rafique Shah, Pinhas Alpert, Yoav 
Rubin, Bio Mohamadou Torou, 
Seyni Salack and Mohamed 
Aminou Sawadogo 
 

Ref. Ares(2022)7621261 - 04/11/2022



 

 
2 

 

 

 

 
Disclaimer 

This report was written as part of the I-CHANGE project under EC grant agreement 101037193. The 

information, documentation and figures available in this deliverable were written by the I-CHANGE 

project consortium and do not necessarily reflect the views of the European Commission. The 

European Commission is not liable for any use that may be made of the information contained herein. 

 

 

Statement of originality 

This deliverable contains original unpublished work except where clearly indicated otherwise. 

Acknowledgement of previously published material and of the work of others has been made through 

appropriate citation, quotation or both. 

 

 

How to quote this document 

Esbrí, L., Llasat, M.C., Llasat-Botija, M. et al. (2022). Local implementation plans for each partner 

city (I-CHANGE D2.2) 

 

 

 

 

 

 

 

 

 
This project has received funding from the European Union’s Horizon 2020 research and innovation 

programme under grant agreement 101037193. 

 

 

 

 

 

 
This deliverable is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 

International (CC BY-NC-SA 4.0). 
  



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

3 

 

Table of Contents 
 

Executive Summary 10 

Impact potential and means to achieve them 10 

1 Introduction 11 

2 Methodology for the development of the implementation plan 12 

3 Implementation plan of the I-CHANGE Living Labs 16 

3.1 Amsterdam Living Lab 16 

3.1.1 Challenge/s of the Living Lab 16 

3.1.2 Interventions and citizen science activities 16 

3.1.3 Planned schedule/timeline 18 

3.1.4 Technical and non-technical risks associated 18 

3.1.5 Administrative and community engagement procedures to be followed 19 

3.1.6 Indicators to calculate the social and scientific impact 19 

3.1.7 Proposals to ensure continuity 19 

3.1.8 The first Living Lab Workshop 19 

3.1.9 Activities or methods for sharing feedback to Living Lab participants 21 

3.1.10 Communication and dissemination plan 21 

3.2 Barcelona Living Lab 22 

3.2.1 Challenge/s of the Living Lab 22 

3.2.2 Interventions and citizen science activities 22 

3.2.3 Planned schedule/timeline 28 

3.2.4 Technical and non-technical risks associated 29 

3.2.5 Administrative and community engagement procedures to be followed 30 

3.2.6 Indicators to calculate the social and scientific impact 30 

3.2.7 Proposals to ensure continuity 31 

3.2.8 The first Living Lab Workshop 31 

3.2.9 Activities or methods for sharing feedback to Living Lab participants 32 

3.2.10 Communication and dissemination plan 33 

3.3 Bologna Living Lab 34 

3.3.1 Challenge/s of the Living Lab 34 

3.3.2 Interventions and citizen science activities 34 

3.3.3 Planned schedule/timeline 41 

3.3.4 Technical and non-technical risks associated 42 

3.3.5 Administrative and community engagement procedures to be followed 43 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

4 

3.3.6 Indicators to calculate the social and scientific impact 43 

3.3.7 Proposals to ensure continuity 44 

3.3.8 The first Living Lab Workshop 44 

3.3.9 Activities or methods for sharing feedback to Living Lab participants 45 

3.3.10 Communication and dissemination plan 46 

3.4 Dublin Living Lab 47 

3.4.1 Challenge/s of the Living Lab 47 

3.4.2 Interventions and citizen science activities 47 

3.4.3 Planned schedule/timeline 51 

3.4.4 Technical and non-technical risks associated 51 

3.4.5 Administrative and community engagement procedures to be followed 51 

3.4.6 Indicators to calculate the social and scientific impact 52 

3.4.7 Proposals to ensure continuity 52 

3.4.8 The first Living Lab Workshop 52 

3.4.9 Activities or methods for sharing feedback to Living Lab participants 53 

3.4.10 Communication and dissemination plan 53 

3.5 Genoa Living Lab 54 

3.5.1 Challenge/s of the Living Lab 54 

3.5.2 Interventions and citizen science activities 54 

3.5.3 Planned schedule/timeline 59 

3.5.4 Technical and non-technical risks associated. 60 

3.5.5 Administrative and community engagement procedures to be followed 61 

3.5.6 Indicators to calculate the social and scientific impact 61 

3.5.7 Proposals to ensure continuity 62 

3.5.8 The first Living Lab Workshop 62 

3.5.9 Activities or methods for sharing feedback to Living Lab participants 64 

3.5.10 Communication and dissemination plan 64 

3.6 Hasselt Living Lab 65 

3.6.1 Challenge/s of the Living Lab 65 

3.6.2 Interventions and citizen science activities 65 

3.6.3 Planned schedule/timeline 70 

3.6.4 Technical and non-technical risks associated. 71 

3.6.5 Administrative and community engagement procedures to be followed 71 

3.6.6 Indicators to calculate the social and scientific impact 71 

3.6.7 Proposals to ensure continuity 72 

3.6.8 The first Living Lab Workshop 72 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

5 

3.6.9 Activities or methods for sharing feedback to Living Lab participants 73 

3.6.10 Communication and dissemination plan 73 

3.7 Jerusalem Living Lab 74 

3.7.1 Challenge/s of the Living Lab 74 

3.7.2 Interventions and citizen science activities 74 

3.7.3 Planned schedule/timeline 78 

3.7.4 Technical and non-technical risks associated. 79 

3.7.5 Administrative and community engagement procedures to be followed 79 

3.7.6 Indicators to calculate the social and scientific impact 79 

3.7.7 Proposals to ensure continuity 79 

3.7.8 The first Living Lab Workshop 80 

3.7.9 Activities or methods for sharing feedback to Living Lab participants 81 

3.7.10 Communication and dissemination plan 82 

3.8 West Africa Living Lab 83 

3.8.1 Challenge/s of the Living Lab 83 

3.8.2 Interventions and citizen science activities 83 

3.8.3 Planned schedule/timeline 89 

3.8.4 Technical and non-technical risks associated. 90 

3.8.5 Administrative and community engagement procedures to be followed 90 

3.8.6 Indicators to calculate the social and scientific impact 90 

3.8.7 Proposals to ensure continuity 91 

3.8.8 The first Living Lab Workshop 91 

3.8.9 Activities or methods for sharing feedback to Living Lab participants 93 

3.8.10 Communication and dissemination plan 93 

4 A joint vision: the I-CHANGE Living Lab Implementation Plan 94 

4.1 Challenges 94 

4.2 Objectives 95 

4.3  Sensors and instruments to measure 96 

4.4 Number of stakeholders (entities) 97 

4.5 Citizenship engagement 97 

4.5 Co-creation methodologies 99 

4.6 Citizen science activities 100 

4.7 Indicators 102 

4.8 Scientific analysis 103 

4.9 Potential Proposals 104 

4.10 Scientific meetings and dissemination 105 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

6 

5 Conclusions 106 

6 References 107 

7 Abbreviation List 107 

8 More Information about this Document 108 

 

 

 

 

  



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

7 

List of Figures 

 
Figure 1. The eight Living Labs in the I-CHANGE project and their selected challenges (source: I-

CHANGE proposal document). ..................................................................................................... 13 

Figure 2: Field activity with stakeholders during the first workshop of the Amsterdam Living Lab. 

Stakeholders visited the green roof of the EU funded RESILIO project (https://resilio. amsterdam)

 ..................................................................................................................................................... 20 

Figure 3: image from the first stakeholders workshop of the Amsterdam Living Lab. Wageningen 

University explained the concept of measuring outdoor heat stress using a cargo bike equipped 

with a weather station ................................................................................................................... 21 

Figure 4 and  5: I-CHANGE introduction and some of the participants debating in small groups 

during the first Barcelona Living Lab workshop ............................................................................. 32 

Figure 6. Presentation of group developed proposal to the other participants during the first 

Barcelona Living Lab workshop .................................................................................................... 32 

Figure 7: Image captured during the first stakeholder workshop of the Bologna Living Lab ........... 45 

Figure 8: Image captured during the first stakeholder workshop of the Bologna Living Lab ........... 45 

Figure 9 and 10: Images from small group debating activities from the first workshop of Dublin 

Living Lab ..................................................................................................................................... 53 

Figure 11 and 12: Images from the plenary sessions where each group expose its conclusions 

during the first workshop of Dublin Living Lab ............................................................................... 53 

Figure 13: -CHANGE presentation held at the first Genoa Living Lab workshop during the 

European Green Week ................................................................................................................. 63 

Figure 14: Details for the Genoa Living Lab event in the European Green Week .......................... 63 

Figure 15: first Genoa Living Lab workshop program .................................................................... 64 

Figure 16: Localization of the different schools involved in the Hasselt Living Lab. ....................... 66 

Figure 17: Image from the first workshop of the Hassel Living Lab ............................................... 73 

Figure 18: Images from the two different parts of the first workshop of Living Lab Jerusalem ....... 80 

Figure 19: Plenary session of the first workshop of the  LLWA ...................................................... 92 

Figure 20: Discussion during group work of LCE activities in the first workshop of the LLWA ....... 92 

Figure 21: Group work of the Research Ethics and Integrity Committee during the first workshop of 

the LLWA ...................................................................................................................................... 92 

 

 

List of Tables 

 
Table 1: Example Table to fill with name and localization of the LL ............................................... 13 

Table 2: Example Table to fill with instruments and sensors that are planned to be used in the LL 

activities ........................................................................................................................................ 13 

Table 3: Example table to fill with the stakeholders involved in each LL ........................................ 14 

Table 4: Example table to fill with the planned activities of the LL ................................................. 14 

Table 5: Example table to fill the chronogram of the LL ................................................................. 14 

Table 6: Name and localization for the Amsterdam Living Lab ...................................................... 16 

Table 7: Instruments that are planned to be used in the Amsterdam Living Lab ............................ 16 

Table 8: Stakeholders involved in the Amsterdam Living Lab ....................................................... 16 

Table 9: Activity table 1 for the Amsterdam Living Lab .................................................................. 17 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

8 

Table 10: Chronogram of the project with the main milestones of the Amsterdam Living Lab, from 

the starting to the end of the project at trimester scale. ................................................................. 18 

Table 11: Name and localization for the Barcelona Living Lab ...................................................... 23 

Table 12: Instruments that are planned to be used in the Barcelona Living Lab ............................ 24 

Table 13: Stakeholders involved in the Barcelona Living Lab ........................................................ 24 

Table 14: Activity table 1 for the Barcelona Living Lab .................................................................. 27 

Table 15: Activity table 2 for the Barcelona Living Lab .................................................................. 27 

Table 16: Activity table 3 for the Barcelona Living Lab .................................................................. 27 

Table 17: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 28 

Table 18: Name and localization for the Bologna Living Lab ......................................................... 34 

Table 19: Instruments that are planned to be used in the Bologna LL ........................................... 36 

Table 20: Stakeholders involved in the Bologna Living Lab ........................................................... 36 

Table 21: Activity table 1 for the Bologna Living Lab ..................................................................... 40 

Table 22: Activity table 1 for the Bologna Living Lab ..................................................................... 40 

Table 23: Activity table 3 for the Bologna Living Lab ..................................................................... 40 

Table 24: Activity table 4 for the Bologna Living Lab ..................................................................... 41 

Table 25: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 41 

Table 26: Name and localization for the Dublin Living Lab ............................................................ 47 

Table 27: Instruments that are planned to be used in the Dublin Living Lab .................................. 48 

Table 28: Stakeholders involved in the Dublin Living Lab .............................................................. 48 

Table 29: Project ideas listed in workbook .................................................................................... 49 

Table 30: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 51 

Table 31: Name and localization for the genoa Living Lab ............................................................ 55 

Table 32: Instruments that are planned to be used in the Genoa Living Lab ................................. 56 

Table 33: Stakeholders involved in the Genoa Living Lab ............................................................. 56 

Table 34: Activity table 1 for the Genoa Living Lab ....................................................................... 58 

Table 35: Activity table 2 for the Genoa Living Lab ....................................................................... 58 

Table 36: Activity table 3 for the Genoa Living Lab ....................................................................... 58 

Table 37: Activity table 4 for the Genoa Living Lab ....................................................................... 59 

Table 38: Activity table 5 for the Genoa Living Lab ....................................................................... 59 

Table 39: Activity table 6 for the Genoa Living Lab ....................................................................... 59 

Table 40: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 59 

Table 41: Name and localization for the Hasselt Living Lab .......................................................... 66 

Table 42: Instruments that are planned to be used in the Hasselt Living Lab ................................ 67 

Table 43: Stakeholders involved in the Hasselt Living Lab ............................................................ 68 

Table 44: Activity table 1 for the Hasselt Living Lab ...................................................................... 69 

Table 45: Activity table 2 for the Hasselt Living Lab ...................................................................... 69 

Table 46: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 70 

Table 47: Name and localization for the Living Lab Jerusalem ...................................................... 74 

Table 48: Instruments that are planned to be used in the Living Lab Jerusalem ........................... 75 

Table 49: Stakeholders involved in the Living Lab Jerusalem ....................................................... 75 

Table 50: Activity table 1 for the Living Lab Jerusalem .................................................................. 77 

Table 51: Activity table 2 for the Living Lab Jerusalem .................................................................. 77 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

9 

Table 52: Activity table 3 for the Living Lab Jerusalem .................................................................. 77 

Table 53: Activity table 4 for the Living Lab Jerusalem .................................................................. 77 

Table 54: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 78 

Table 55: Name and localization for the Living Lab West Africa .................................................... 83 

Table 56: Instruments that are planned to be used in the Living Lab West Africa .......................... 85 

Table 57: Stakeholders involved in Living Lab West Africa ........................................................... 85 

Table 58: Activity table 1 for the Living Lab West Africa ................................................................ 87 

Table 59: Activity table 2 for the Living Lab West Africa ................................................................ 88 

Table 60: Activity table 3 for the Living Lab West Africa ................................................................ 88 

Table 61: Chronogram of the project with the main milestones of the living lab, from the starting to 

the end of the project at trimester scale ........................................................................................ 89 

Table 62: Synthesis of the main challenges of the eight Living Labs ............................................. 94 

Table 63: Synthesis of the main objectives of the eight Living Labs .............................................. 95 

Table 64: Synthesis of the sensors that are going to be used in the eight Living Labs .................. 97 

Table 65: Number of stakeholders involved in each LL ................................................................. 97 

Table 66: Synthesis of the ideas to obtain Citizen engagement of the eight Living Labs ............... 98 

Table 67: Synthesis of the co-creation methodologies proposed in the eight Living Labs.............. 99 

Table 68: Synthesis of the planned activities in the eight Living Labs.......................................... 100 

Table 69: Synthesis of the qualitative and quantitative indicators contemplated in the eight Living 

Labs ............................................................................................................................................ 102 

Table 70: Synthesis of the scientific analysis planned in the eight Living Labs ............................ 103 

Table 71: Synthesis of the potential proposals for the eight Living Labs ...................................... 104 

Table 72: Synthesis of scientific meetings and dissemination activities for the eight Living Labs 105 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

10 

Executive Summary 

 

In this report we present the local implementation plans of the eight I-CHANGE Living Labs 

(Amsterdam, Barcelona, Bologna, Dublin, Genoa, Hasselt, Jerusalem and Ouagadougou), with the 

status of M12 of the project, so at an early stage of the Living Lab activities. They are key to support 

the eight I-CHANGE Living Lab objectives and activities and have been developed in coordination 

and in parallel with the local communication plans of each Living Lab presented in D5.3. Besides the 

Introduction, Methodology and Conclusions, the report is divided in two main parts, one devoted to 

show each implementation plan, and the second one, built in basis to the previous information, that 

tries to summarize and compare the eight implementation plans. The first one includes the main 

challenge/s of the Living Lab, starting by the Interventions and citizen science activities; the planned 

schedule/timeline; the technical and non-technical risks associated; the administrative and 

community engagement procedures to be followed; the indicators to calculate the social and 

scientific impact; the proposals to ensure continuity; results of the first Living Lab workshop; the 

activities or methods for sharing feedback to Living Lab participants; and the scientific 

communication plan. The communication plans are being developed in detail in D5.3. Chapter 4 

synthetizes the main aspects of each implementation plan and compare them, starting by the main 

challenges and the objectives to cope with them. Number of stakeholders, qualitative and 

quantitative indicators, methodologies for engaging citizens and citizen science projects are 

compared in order to identify the most common ones, robustness and weakness. Scientific aspects 

like proposed analysis and modelling, dissemination plans and sensors that will be used are also 

considered.  The results show schools as one of the main target groups of all the Living Labs. Some 

differences are also highlighted in terms of the state of progress in the definition and the number of 

challenges to be addressed. The distribution of low-cost sensors common to all will make it possible 

to establish common strategies or strategies along the same lines. This deliverable builds on the 

engagement theories in D1.2 (Abernethy et al., 2022), the ethical framework and knowledge of Just 

transition in D1.8 (Mölter and Tjelle Holm, 2022) as well as the already sketched non-technical risks 

and potentials and their recommendations in D2.1 (Skot et al., 2022). Detailed information about the 

challenges related with climate change and socioeconomic and cultural context in each Living Lab 

can be found in D1.1 (Steeneveld and Brattich et al., 2022). This Deliverable is an output of T2.2.1. 

 

 

Impact potential and means to achieve them 

 

The expected impact of the eight Living Labs (LLs) is the elaboration of proposals that, on the one 

hand, improve the quality of life of citizens by reducing air pollution and the effects of episodes of 

floods and heat waves, and on the other hand, constitute paths of transformation for reduce climate 

change and its effects in line with the European Green Deal. Throughout this report, the different 

Implementation Plans (IP) of the eight LLs will be detailed and a synthesis will be drawn up. The 

indicators that allow the monitoring and evaluation of the success of these IPs have been detailed 

for each of the LLs and a joint synthesis has also been prepared, which is presented in section 4. 
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1 Introduction 

 

The final objective of all the Living Labs is to engage citizens and stakeholders in the project for 

Green European transition in basis to a more sustainable adaptation measures in face of the 

selected problems. Each implementation plan should contemplate knowledge transfer from the 

academia for the empowerment of the different population sectors as well as generation of a mutual 

learning environment. Identification of adaptation solutions already existing and of the main drivers 

and barriers of implementation should be also compulsory. Solutions should contemplate co-creative 

processes to propose and prioritize new nature-based solutions (NBS) in the Living-Lab territory, the 

development of new citizen cooperation networks and new transversal solutions that take into 

account the SDG to be defined through co-creative process in the first workshops. 

Together, the eight I-CHANGE Living Labs will address the problems of extreme events (mainly 

heavy rainfall, floods and heat waves), energy consumption, air pollution (mainly particles, ozone, 

and CO2), sustainable transport (in relationship with air pollution and extreme temperatures), water 

cycle and waste management. The I-CHANGE implementation plans report is acting at two different 

levels. First, each implementation plan is presented on local level of the eight Living Labs 

(Amsterdam, WUR; Barcelona, UB; Bologna, UNIBO; Dublin, UCD; Genoa, CIMA; Hasselt, 

UHasselt; Jerusalem, TAU; West Africa – Ouagadougou, WASCAL), following the same structure in 

order to facilitate the comprehension and posterior synthesis. These plans depart from the 

identification of main challenges and state of the art in each Living Lab (LL) presented in D1.1 

(Steeneveld et al. 2022), the methodology compiled in D1.8 (Mölter and Tjelle Holm, 2022) and have 

been developed taking into account the proposals and recommendations developed in D1.2 

(Abernethy et al. 2022) as well as the training courses done in the framework of I-CHANGE. In 

particular, the I-CHANGE Living Labs activities aim to engage and motivate citizens and local 

stakeholders to take part in citizen science and measuring initiatives and support a behavioral and 

consumption shift towards sustainable patterns. It should be noted that some of the LLs are at an 

early stage of their activities, for this reason the implementation plans are living documents which 

can be continuously updated. 

 

The activities shown and described in this report will continue their implementation in WP3, more 

precisely in the Task3.4 - Citizen science experiments in the LLs. Also, the collected measurements 

in the citizen science campaigns and its visualization and data sharing, will be embedded in the I-

CHANGE Environmental Impact Hub (EIH) of WP4. The scientific outcomes of the Living Lab 

activities are to be spread with the materials developed in WP5 and WP6 activities that will support 

the exploitation of the outcomes and maximizing the impact of the project results. The proposals to 

ensure continuity included in the Implementation Plans are connected with the exploitation plans 

(WP6). 
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2 Methodology for the development of the implementation 

plan 

 

The implementation plan of a Living Lab intends to be the backbone to build along the project to 

achieve the goals proposed in each one of them. A first LL workshop was organized in Bologna 

between 29 and 31 March 2022, to show previous experiences and tools that could be useful in the 

LLs activities, to discuss with each Living Lab how to involve citizens and stakeholders, to think what 

would be necessary to do to reach other groups of society in their local context, and which changes 

of behavior in different social/human sectors would be necessary. This meeting also gave the 

framework to personally meet the other project partners. Additionally, the organization of periodic 

open 1:1 meeting with the WP2 coordinators assisted each LL to further define their implementation 

plan. During this first year, workshops were held with stakeholders in the different Living Labs. Most 

of them took place between May and July 2022. In addition, individual meetings were organized with 

the different stakeholders to identify their needs and priorities, as well as to agree on how their will 

support and have an active participation in the Project. As it is explained in D5.3 (Dorato et al., 2022) 

about the communication strategies of each Living Lab, as part of their activities, each LL conducted 

group discussions with the participants of the LLs in each location (in their local language). These 

discussions have been used to understand the past experiences with communication tasks and 

adapt the local communication plans and channels to the further need of each Living Lab. Besides 

these common activities, some leaders and members of the LLs, participated in a training workshop 

where a synthesis of existing methodologies on how to promote citizen engagement and raising 

awareness was presented based on D1.2 (Abernethy et al., 2022).  

 

In order to facilitate sharing the different LL’s experiences, a template has been created. This 

template was discussed during a Living Lab Board Meeting. The creation of a template for the 

elaboration of the implementation plan intends to facilitate the discussion of the different objectives, 

activities and challenges that face the different I-CHANGE Living Labs. It allowed to collect the 

information in a more uniform way, and it ensured that all of them were built under the same basis. 

The local implementation plans were developed in a co-design process between the Living Lab 

coordinator and the eight Living Lab partners. It is important to clarify that there are two types of LL’s 

in the I-CHANGE project. The first group is constituted for those LL’s that have been created in a 

previous European project (Amsterdam, Bologna, Dublin, Hasselt) and has already a defined 

trajectory. The second group is constituted by those LL’s started in the framework of I-CHANGE 

(Barcelona, Genoa, Jerusalem and Ouagadougou) that are in an initial phase. On the other hand, 

the main environmental challenges (hereinafter referred to as challenges) proposed by each LL are 

not the same (Figure 1), that will imply different procedures to follow: 

 

1. Extreme events: Jerusalem, Genoa, Barcelona, Amsterdam 

2. Energy consumption: Ouagadougou, Amsterdam, Bologna 

3. Air Pollution: Dublin, Hasselt, Bologna 

4. Sustainable transport: Hasselt, Bologna 

5. Water cycle: Dublin, Barcelona, Genoa, Jerusalem 

6. Waste management: Ouagadougou 

 

In connection with WP3 objective and activities, Bologna has sent to all LLs some sensors to 

measure air pollution (mainly CO2 and particles), while CIMA has distributed low-cost sensors 

(MeteoTracker) to measure temperature and humidity along different trajectories. Consequently, all 
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Living Labs will measure air pollution (mainly CO2 and particles) as well as temperature and humidity 

along different trajectories or places with the same low-cost sensors, available in all the Living Labs. 

Nowadays some of the activities with those low-cost sensors are not already completely defined and 

are not included in this deliverable because they will be developed in WP3 for the citizen science 

campaigns.  

 

  
Figure 1. The eight Living Labs in the I-CHANGE project and their selected challenges (source: I-CHANGE 

proposal document). 

The common template that has been distributed among the 8 different I-CHANGE Living Labs (LLs) 

had 10 different sections as is showed below. 

 

1. CHALLENGE/S OF THE LIVING LAB  
This section is to indicate the challenge(s) of your Living Lab, 

Please describe each challenge in a separate bullet point (with numbers) 

No more than three lines per challenge 

 

2. INTERVENTIONS AND CITIZEN SCIENCE ACTIVITIES 

a. Objectives  
Specify which challenge (quest. 1) is linked to each objective, no more than three lines per 

objective 

b. Name of the Living Lab, Location/study area  
Name of the geographic area where the Living Lab will be developed.  

Table 1: Example Table to fill with name and localization of the LL 

Name of your LL  

Localization  

c. Description of the phases and activities 

d. Equipment and/or materials to be used 
List of instruments, sensors, etc. and how to applicate them in the project 

 

Table 2: Example Table to fill with instruments and sensors that are planned to be used in the LL activities 

Instruments, sensors, etc. Application 

  

….  
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e. Stakeholders involved  
Indicate the stakeholders that will need to be involved and how they will contribute 

Table 3: Example table to fill with the stakeholders involved in each LL 

XX LIVING LAB 

Name  Abbreviation Brief description Potential contribution 

    

…    

 

f. Community engagement (citizens)  
Indicate how the Living Lab will engage citizens and what their contribution will be. 

g. Co-creation methodologies proposed  
Serious games, scoring of proposals, … 

h. Selection criteria  
Criteria followed to select the best proposals presented by citizens that will be implemented after 

the co-creative process. 

i. Citizen science experiments 
Challenge, required tools, description, and objectives 

Table 4: Example table to fill with the planned activities of the LL 

ACTIVITY X 

Challenge  

Tools  

Description  

Objective  

 

j. Potential effect of the solutions  
What is expected to be achieved, how is it expected that the LL modifies the individual change of 

habits needed for green European transition.  

15 lines max. 

 

3. PLANNED SCHEDULE/TIMELINE  
Chronogram of the project with the main milestones of the living lab, from the starting to the end of 

the project at trimester scale 

Table 5: Example table to fill the chronogram of the LL 

Trimestral Chronogram Milestones 

2022 

J-F-M  

A-M-J  

J-A-S  

O-N-D  

2023 

J-F-M  

A-M-J  

J-A-S  

O-N-D  

2024 

J-F-M  

A-M-J  

J-A-S  

O-N-D  

2025 

J-F-M  
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4. TECHNICAL AND NON-TECHNICAL RISKS ASSOCIATED.  
A detailed plan on how they will be managed 

Specify the difficulties that could arise as a result and possible solutions to them 

Maximum 15 lines. 

Technical risks: 

 Itemize the technical risks 

Non-technical risks: 

 Itemize the non-technical risks 

 

5. ADMINISTRATIVE AND COMMUNITY ENGAGEMENT PROCEDURES TO BE 

FOLLOWED  
Maximum 10 lines 

 

6. INDICATORS TO CALCULATE THE SOCIAL AND SCIENTIFIC IMPACT  
List and describe the indicators that will be used to evaluate the activities, differentiating between 

quantitative and qualitative indicators.) 

Quantitative indicators: 

 Itemize the quantitative indicators 

Qualitative indicators: 

 Itemize the qualitative indicators 

 

7.  PROPOSALS TO ENSURE CONTINUITY  

 

8. THE FIRST LIVING LAB WORKSHOP  
Explain how the workshop ran, number of participants, some photos, main conclusions 

Include 15 lines approx. 

 

9. ACTIVITIES OR METHODS FOR SHARING FEEDBACK TO LIVING LAB 

PARTICIPANTS  
Explain how the LL will provide feedback to the participants 

 

10. COMMUNICATION AND DISSEMINATION PLAN 
Main aspects of the communication plan that will be developed in D5.3; dissemination plan to the 

scientific community -congress, papers-conferences and outreach. 
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3 Implementation plan of the I-CHANGE Living Labs 

 

This section shows the implementation plan filled by each LL. Before to publish it, it has been 

reviewed and corrected, in an iterative process, by each LL partners. These plans give guidelines 

on co-creation and uptaking of the designed interventions in each partner city.  

 

 

 

3.1 Amsterdam Living Lab 
 

 

3.1.1 Challenge/s of the Living Lab 
 

(1) Quantifying urban heat indoors during heatwaves 
 
 

3.1.2 Interventions and citizen science activities 
a. Objectives 

 

 Measure indoor air temperatures in about 100 houses in Amsterdam (Challenge 1) 
 

 Learn how long it takes for outdoor warm weather to penetrate indoors, and also how 
long it takes to cool down buildings (Challenge 1) 

 
b. Name of the Living Lab, Location/study area 

 
Table 6: Name and localization for the Amsterdam Living Lab 

Name of your LL Amsterdam Living Lab 

Localization Amsterdam, The Netherlands 

 
c. Description of the phases and activities 

 
(1) Measure indoor air temperatures in about 100 houses in Amsterdam 

 
(2) Statistical analysis of the data (lag analysis), relate timescales to outdoor weather and to 

urban morphology parameters. 
 

(3) Report to the citizens hosting weather stations via newsletters and other communication 
channels 

 
d. Equipment and/or materials to be used 
 

Table 7: Instruments that are planned to be used in the Amsterdam Living Lab 

Instruments, sensors, etc. Application 

NetAtmo Weather stations to monitor temperature and relative humidity 

Questionnaires In a later phase, they may be sent to participating citizens. 
Inquiring them about behavior in warm weather episodes 

 
e. Stakeholders involved 
 

Table 8: Stakeholders involved in the Amsterdam Living Lab 

AMSTERDAM LIVING LAB 

Name  Abbreviation Brief description Potential contribution 
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Amsterdam Institute 
for advances 
metropolitan 
solutions 

AMS-
Institute 

Intermediaries 
between municipality 
of Amsterdam and 
scientists at WUR 
and TU Delft. AMS 
Institute will offer 
housing for activities 
and offer manpower 
to connect to 
communities to install 
weather stations 

AMS-Institute has a wide 
experience with Living Labs, so 
they share their experiences. In 
addition, they are in contact with 
existing communities that they will 
activate to host indoor weather 
stations 

Citizens - Citizens will help to 
collect the indoor 
temperature data 

to be recruited for the 
observations 

Consultancy 
agencies 

- Multiple consultancy 
agencies work on 
urban climate 
adaptation and are 
interested to have 
data for indoor meteo 
to advance their 
consultancy 

Potential consumer of data 

Municipality of 
Amsterdam 

 Climate adaptation 
team 

Participation in the formulation of 
local adaptation measures to 
Climate Change 

 
f. Community engagement (citizens) 

 
They will contribute by installing weather stations at home and in return we will report them the 
results. In a later stage perhaps we do gamification between citizens or neighborhoods to keep 
houses cool. 
 

g. Co-creation methodologies proposed 
 

 See previous point  

 Some workshops to discuss intervention options 
 

h. Selection criteria 
 

We will learn from the experiments which houses types + environmental morphology works best to 
keep indoor temperatures low. This may change citizens behavior, but we do not foresee physical 
interventions in the environment. An increment of the awareness between the citizens is expected 
but not every attendee will be able to change their house isolation or implement sunscreens. 
 

i. Citizen science experiments 
 

Table 9: Activity table 1 for the Amsterdam Living Lab 

ACTIVITY 1 

Challenge Understand indoor urban heat load during heatwaves 

Tools 100 houses with Netatmo indoor weather stations 

Description For about 100 houses we will install Netatmo weather station 
devices, one in the living room, one in the bedroom to 
monitor the indoor heat lead. We will study timescales of 
heat penetration and we will categorize properties of building 
morphology and relate it to indoor heat load. We will develop 
a model to predict indoor temperatures 

Objective Understand indoor urban heat load during heatwaves 
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j. Potential effect of the solutions 

 
The outcome of the project will be recommendations to municipalities on housing, on building 
industry and consultancy agencies and landscape architecture to best design neighborhoods and 
outdoor space resulting in potentially more resilient buildings in the future. Potential effect at 
individual levels will be the awareness creation about climate change and health, and potentially 
behavioral change in how to operate a building in terms of cooling strategies 
 
 

3.1.3 Planned schedule/timeline 

 
Table 10: Chronogram of the project with the main milestones of the Amsterdam Living Lab, from the starting to 

the end of the project at trimester scale. 

Trimestral Chronogram Milestones 

2022 

J-A-S Installation of weather stations (Adam)  

Initial analysis of earlier indoor database NL 

O-N-D Installation of weather stations (Adam) 

Initial analysis of earlier indoor database NL 

Meeting / Outreach with participants 

2023 

J-F-M Installation of weather stations (Adam) 

Initial analysis of earlier indoor database NL 

A-M-J Installation of weather stations (Adam) 

Initial analysis of earlier indoor database NL 

Write Journal paper about the initial analysis of the earlier database 

Meeting / Outreach with participants 

Analysis of earlier indoor database NL 

J-A-S Analysis of earlier indoor database NL 

O-N-D Analysis of earlier indoor database NL 

Meeting / Outreach with participants 

2024 

J-F-M Analysis of earlier indoor database NL 

Write Journal paper about the analysis of the earlier database 

A-M-J Analysis of earlier indoor database NL 

Meeting / Outreach with participants 

Develop statistical model to predict indoor temperature 

Gamification activity 

J-A-S Analysis of earlier indoor database NL 

Develop statistical model to predict indoor temperature 

O-N-D Analysis of earlier indoor database NL 

Meeting / Outreach with participants 

Develop statistical model to predict indoor temperature 

2025 

J-F-M Analysis of earlier indoor database NL 

Write journal paper about the model predictions for the indoor 
temperature 

  
 

3.1.4 Technical and non-technical risks associated 

 
Technical risks: Not so many 
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 Netatmo stations have been checked and they work well. The need of battery replacement 
(once) has been contemplated in the project 

 
Non-technical risks: 
 

 It might be hard to recruit citizens and let them act as a community. As a strategy to cope with 
this issue we propose to use the AMS-Institute network of people and our own network as a 
recruitment strategy 

 It is time consuming to install weather stations (physical meetings and travel appear time 
consuming). To overcome this, we propose to work in the evenings and weekends when more 
people are at home, organize overnight stays in Adam, take a student with us to speed up 
and organize the installation of sensors per neighborhood to limit travel time. 

 
 

3.1.5 Administrative and community engagement procedures to be followed 

 
Wageningen University (WUR) will build a PhD proposal and work plan on these activities. 
A data management plan has been built. 
A privacy statement has been developed and approved by the WUR privacy officer. 
Community engagement will be developed through “gate keepers”/ambassadors in the 
neighborhoods.  
In addition, we will organize workshops/meetings etc. to share and discuss results with participants 
about twice a year 
In addition, we will write social media and physical media reports. 
Newsletters to participants will be circulated. 
 
 

3.1.6 Indicators to calculate the social and scientific impact 

 
Quantitative indicators: 
 

 Scientific impact will be reached through 3 journal publications analyzing the observations, 
modelling the indoor temperatures and projecting future indoor climates.  

 We strive for 100 houses, that will implicate 100 citizens 
 
Qualitative indicators: 
 
So far no qualitative indicators have been defined 
 
 

3.1.7 Proposals to ensure continuity 

 

Being at the beginning of the activities, so far, no plans for the continuity of the Living Lab have been 
made. 
 
 

3.1.8 The first Living Lab Workshop  

 
On June 14th, the I-CHANGE Amsterdam team from the Wageningen University organized a 

stakeholder workshop at the Amsterdam Institute of Advanced Metropolitan Solutions (AMS 

Institute).  
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The workshop brought the team in contact with experts from other institutions in the field. 

Stakeholders from the Wageningen University, Delft University, AMS Institute, municipality 

of Amsterdam and a representative of the local inhabitants came together to discuss the 

urban heat in the city.  

 

The day started with a plenary presentation from the Wageningen University, explaining how the 

living lab will install small indoor weather stations in 100 homes throughout Amsterdam to assess 

the city’s indoor climate. After this, the stakeholders and the team got together in a creative 

brainstorming session where they discussed the opportunities and potential pitfalls of local 

community engagement, participant engagement and potential collaboration with third parties for 

the project. The collaborative and creative input by the stakeholders was much appreciated by the 

I-CHANGE Amsterdam team. 

 

After the participants were refreshed with afternoon tea and cookies, it was time to start the outdoor 

excursion where the team showed the stakeholders the impressive meteorological measurement 

cargo bicycle and other measurement devices. During the walking excursion through 

Amsterdam, the team showed the stakeholders a project in the city that is already mitigating the 

effects of heat in the city in the form of a green-blue roof installed by Resilio. After a tour by Resilio 

around their project, the stakeholders were put to work. They measured the air temperature with 

their meteorological sensors, like MeteoTrackers, on different spots around a square to 

understand the differences between sunny and shaded spots, for example. This concluded the 

workshop and left all participants inspired with new ideas on tackling urban heat in Amsterdam. 

 

 
Figure 2: Field activity with stakeholders during the first workshop of the Amsterdam Living Lab. Stakeholders 

visited the green roof of the EU funded RESILIO project (https://resilio.amsterdam/) 
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Figure 3: image from the first stakeholders workshop of the Amsterdam Living Lab. Wageningen University 
explained the concept of measuring outdoor heat stress using a cargo bike equipped with a weather station 

 
 

3.1.9 Activities or methods for sharing feedback to Living Lab participants  

 
Via newsletters, and WhatsApp groups, meetings about twice a year. 
 
 

3.1.10 Communication and dissemination plan  

 
We foresee three journal papers about this topic, in addition to presentations in conferences like the 
nation Buys Ballot research school meeting, the European Meteorological Society meeting and the 
International Association for Urban Climate (ICUC) meeting. 
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3.2 Barcelona Living Lab 
 
 

3.2.1 Challenge/s of the Living Lab 
 

(1) Urban floods and flash floods are very frequent in the Metropolitan Area of Barcelona (AMB) 
giving place to severe damages that are unequally distributed. Climate change is going to 
increase their probability.  
 

(2) The increase in vulnerability and exposure to high temperatures severely affects the resident 
and transient population. Climate change is worsening this risk due to the hazard (heat waves 
and extreme temperatures) increase.  
 

(3) The population is not aware of its exposure to these risks, nor is it trained to respond correctly 
and reduce their impact. In the same way, it is unaware of the impact of their activity and 
behavior on the environment and climate justice/injustice. 
 

(4) A great deal of mitigation measures are not aligned with the European Green Deal Objectives 
(e. g., conditioned air, potential new structural measures, ...). It is needed to develop 
adaptation solutions that cope with those risks as well as with climate change aligned with 
the Green Deal. 

 
 

3.2.2 Interventions and citizen science activities 

 

a. Objectives  
 

 Better identification of rainfall-derived damages and impacts, and their relationship with 
convective precipitation surface patterns in Barcelona Living Lab using information from 
citizen science (Challenge 1) 

 

 Identification of the most risk zones to extreme temperatures taking into consideration 
hazard, exposure and vulnerability, in present times and future scenarios (Challenge 2) 
 

 Tracking of the air quality evolution in air pollution and extreme temperatures episodes 
and comparison between pacified through traffic-calming measures and non-pacified 
environments (Challenge 2) 

 

 Analysis of Urban Heat Island effect and extreme temperature events using citizen 
science to complement data from remote sensing (Challenge 2) 

 

 Identification of conflictive behaviors related with extreme rainfall that citizens have to 
change to increase climate change resilience (Challenge 3) 

 

 Identification and dissemination of already implemented successful mitigation and 
adaptation measures (with special incidence into NBS-green areas, citizen behavior, 
fountains and climate shelters) – (Challenge 3) 

 

 Increase of the risk awareness and sustainable behaviors in specific target groups 
(Challenge 3) 

 

 Identification of safer routes to arrive to climate shelters during heat wave episodes as 
well as other measures to diminish their impact (NBS-green areas, citizen behavior, 
fountains, …) (Challenge 4) 
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 Decrease of socioeconomic damages in the AMB caused by extreme rainfall events 
taking into account citizen participation and aligned with the SDG. (Challenge 4) 

 
b. Name of the Living Lab, Location/study area 

 
Table 11: Name and localization for the Barcelona Living Lab 

Name of your LL Barcelona Living Lab 

Localization Barcelona city and the Metropolitan Area of Barcelona 
(AMB) 

 
c. Description of the phases and activities 

 
(1) Diagnosis of the current situation in Barcelona: which climate change-related impacts 

have larger impact in the city? 
 
(2) Identification and contact with potential stakeholders: more than 100 people has been 

directly contacted 
 

(3) Preparation of the outreach material and questionnaires  
 

(4) 1:1 Online workshops with the different groups of stakeholders to introduce the project to 
them and why do we think they may be interested to engage 

 
(5) In person Stakeholders Workshop (8th July 2022) to co-decide the challenges we are 

working in and co-design solutions 
 
(6) Selection of the co-designed proposals and solutions. Feedback to the stakeholders 

 
(7) First campaign to test MeteoTrackers during a heat wave event. Performance of different 

tests 
 

(8) Calibration of the smart citizen sensors to evaluate air quality 
 

(9) Fine-tuning of the campaigns to be developed in the selected schools and environments. 
It will be based on the workshop results and in collaboration with the different actors 
involved 

 

(10) Training on data collection for citizens 

 Observation and data collection campaign: impacts and adaptation behavioral and 
structural 

 MeteoTracker distribution among interested collaborators 

 Installation of air quality sensors into selected places (mainly schools) 
 

(11) Data collection and data processing 

 School campaigns 

 Strategic city tracks with MeteoTracker to collect meteorological data 

 Rainfall and impact results analysis with BCASA (Barcelona water cycle management 
S.A.) 

 Analysis of data provided by MeteoTrackers and Sentinel data with ICGC (Cartographic 
and Geological Institute of Catalonia)  

 Analysis of data collected in schools  
 

(12) Development and implementation of the selected solutions 

 Participatory activities with schools and target groups 
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 Dissemination of the results and outcomes to other school groups and to citizens of the 
neighborhood with a summarizing key message 

 Citizen activity with implementation of improvements in behaviors to decrease the 
impact of extreme meteorological phenomena  

 
(13) Follow-up (in-person) stakeholder workshops (Once a year after the first one). 

 Evaluation of the ongoing implementation activities and the scheduled ones 

 Designing strategies to overcome difficulties and to improve the implemented proposals. 
New emerging solutions? 

 
d. Equipment and/or materials to be used 

 
Table 12: Instruments that are planned to be used in the Barcelona Living Lab 

Instruments, sensors, etc. Application 

MeteoTracker Citizen-science: Citizens will record meteorological 
information in different tracks around the city in different 
scenarios and day times 

Smart citizen kit Citizen-science: Air quality measurements in schools. 
Analysis based on location and time of year and the impact of 
extreme events, works and interventions (tactical urban 
planning...)  

Weather station It will be installed in one of the selected schools to 
complement the information provided by the smart citizen kit 
and being used by students 

Floodup (App) Database on floods, impacts, good/bad practices. Citizen-
science: Citizens contribute to this database uploading their 
observations and findings  

Social media reports Recollect additional information about impacts and affected 
areas by extreme rainfall events 

Meteoclimatic network and data 
from amateurs  

Spanish network of non-official automatic-meteorological 
stations but with certain quality guaranties. The data will be 
used to validate and contextualize the analyzed situations.  
This is a specific type of citizen-science. 

 
e. Stakeholders involved 

 
Table 13: Stakeholders involved in the Barcelona Living Lab 

BARCELONA LIVING LAB 

Name  Abbreviation Brief description Potential contribution. 

Barcelona Cicle de 
l’Aigua S.A. 

BCASA Water cycle 
management in the 
city of Barcelona 

Rainfall and impacts database in 
the city. Knowledge of which 
places of the city are struggle 
the most with flooding  

Institut Cartogràfic i 
Geològic de 
Catalunya 

ICGC Cartographic and 
geologic institute of 
Catalonia.  

Knowledge about temperatures 
distribution and other satellite 
data. They will be involved in 
data collecting campaigns and 
data treatment. 

Agència de Salut 
Pública de 
Barcelona  

ASPB Catalan public health 
administration 

Access to data related to public 
health and dissemination and 
organization of health-related 
campaigns 

Servei de Protecció 
Civil, Prevenció, 
Extinció d'Incendis i 
Salvament 

 Subdepartment of 
Barcelona 
municipality, in 
charge of Civil 
protection 
management, 
prevention and 

Help to coordinate campaigns 
and contribution with relevant 
civil information such as 
emergency procedures and the 
organization of sensibilization 
activities. 
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extinction of wildfires 
and rescue missions 

Identification of citizen behaviors 
to improve and information 
about the impacts 

Mobilitat i Infraestru
ctures- Ecologia 
Urbana  
 

 Barcelona 
municipality 
department of urban 
ecology 

Knowledge about current 
implementation of the city green 
areas and plans. Sensibilization 
activities 

Medi Ambient 
Transports 
Metropolitans de 
Barcelona 

Medi 
Ambient 
TMB 

Environmental 
department of the 
public transport 
agency in the 
metropolitan area of 
Barcelona 

Data of use of public transport in 
AMB in different days (e.g., 
rainy/not rainy day) 

Consell Assessor 
per al 
Desenvolupament 
Sostenible 

CADS It is the advisory 
board of the 
Government of 
Catalonia to integrate 
sustainability in its 
main policies and 
actions 

Communication of the project 
with other civil organizations. 
Support in general diagnosis. 

Oficina Tècnica de 
Canvi Climàtic i 
Sostenibilitat. Àrea 
d’Acció Climàtica 
Diputació de 
Barcelona  

 Provincial 
organization that 
provides technical 
and economic tools to 
the municipalities to 
develop local policies 
on sustainability and 
climate change 
mitigation 

To reach the different 
municipalities in our region of 
interest and help them to get the 
means to implement the project 
solutions. 
Identification of barriers and 
drivers in adaptation and 
mitigation actions. 

Geoskop  Private industry that 
provides “down-to-
earth” climatological-
related information to 
the Energy and 
Infrastructure sectors  

Identification of industrial needs 
in relation to these events 

Agencia Pericial  Expert agency to 
evaluate damages 
after an extreme 
event 

Information about damages 
caused by heavy rainfall and 
floods. 

Habitats Association  Non lucrative 
association that aims 
to bring people closer 
to natural 
environment and 
promote the 
conservation of 
ecosystems, 
biodiversity and 
heritage. 

To help us in organizing 
campaigns and activities to 
reach a larger number of citizens 
and communities 

Col·legi Kostka 
 

 Primary and 
secondary school in 
Gracia, 
(representative of 
medium level class) 

Held School campaigns and 
citizen science experiments.  

Col·legi Sant Ignasi  Primary and 
secondary school in 
Sarrià, 
(representative of 
high level class) 

Held School campaigns and 
citizen science experiments 

Col·legi Casp  Primary and 
secondary school in 

Held School campaigns and 
citizen science experiments 
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Eixample, 
(representative of 
medium class) 

Col.legi Pere Claver  Primary school in 
Raval (representative 
of class with low 
income) 

Held School campaigns and 
citizen science experiments 

Col.legi el Xiprer  Primary and 
secondary school in 
Collserola 
(representative of 
medium class) 

Held School campaigns and 
citizen science experiments 

Comunitat de 
Sant'Egidi 
 

 Public lay Catholic 
association dedicated 
to social service 

Help us to reach, engage and 
effectively contribute to the most 
vulnerable sectors of our 
community 

RAC1 RAC1 The main Catalan-
language private 
radio station. 

Dissemination and 
sensibilization campaigns.  

Televisió de 
Catalunya – TV3 

TV3 The primary 
television channel of 
Catalan public 
broadcaster.  

Dissemination and 
sensibilization campaigns. 

Institut Català 
d'Oncologia. 
Hopitalet de 
Llobregat 

ICO Oncology institute of 
Hospitalet del 
Llobregat 

Health related data. They will 
help us to understand how 
climate change is affecting 
health 

Associació Catalana 
d’Observadors 
Meteorològics 

ACOM Association of 
meteorological 
observers. 

Access to all kind of 
meteorological data around 
Catalonia and help in data 
collecting campaigns 

Naturgy Energy 
Group 

NATURGY Energy distribution 
company 

Identification of industrial needs 
and management in relation to 
extreme temperature events  

 
f. Community engagement (citizens) 

 
First a diagnostic of the community will be made to know the citizens, their values and where they 
are to engage them in the project and the existing networks and processes. This point is important 
because the obtained information will allow us to include the community priorities in the process. In 
order to follow an inclusive community engagement, we will take contact to social services to know 
potential participants and how to include them. 
 
The engagement of citizens and communities will be through some stakeholders, entities and social 
leaders, social media, science festivals and other scientific events in the street. In the case of 
schools, we will engage the steering teams and some teachers to have the support and collaboration 
to create commissions between teachers, students and I-CHANGE members; to do the necessary 
training of leaders and promoters; to involve the families through the students and School's Family 
Associations.  
 
We will identify community champions or gatekeepers and use them to connect the project with the 
community from “inside” (to prevent citizens from seeing the project as something distant and to 
build trusted relationships). We will create a steering committee with stakeholders. 
 
Citizen contribution will be mainly: 

 Sharing their needs and barriers/drivers in adaptation processes. 

 Taking data and observations, conducting tours and providing information on the good/bad 
practices. 
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 Helping to spread the message among their contacts.  
 

g. Co-creation methodologies proposed 
 

 Brainstorming of stakeholders and citizen (e.g., with panels in street activities) 

 Prioritization and evaluation of ideas in working groups (e.g., with CANVAS specially 
designed) 

 Participating in a serious game to play different key roles in the climate change actions 
towards mitigation and adaptation. 

 Design thinking activities 

 Digital/virtual methodologies (e.g., MIRO) 

 Focus group meetings 
 

h. Selection criteria 
 

In the Barcelona Living Lab we have decided to use the SWOT methodology (Strengths, 
Weaknesses, Opportunities and Threats) as a selection process of the different recruited proposals 
during the workshops. In addition, we will consider things such as the feasibility of the solution, if it 
is a Natural Based Solution, or if it allows a quantitative evaluation of a challenge (e.g., decrement 
in pollutant particles).  
 

i. Citizen science experiments 
 
Over time working with communities and stakeholders these experiments may change and may 
increase in number: 

Table 14: Activity table 1 for the Barcelona Living Lab 

ACTIVITY 1 

Challenge 1 and 3 

Tools Floodp App 
Social media 
Smartphone or camera 

Description Collection of damages and impacts due to heavy precipitation and floods in 
the city and effective or ineffective practices to mitigate them. They will also 
be invited to send information such as weather data (if they have a weather 
station at home, for example) or incidents (e.g., public transport interruptions 
or power outages). 

Objective Analysis of the relationship between the most prone areas for extreme rainfall 
and floods, and the most damaged areas. Evaluation of the citizen 
perception. Identification of the behaviors that should be changed 

 
Table 15: Activity table 2 for the Barcelona Living Lab 

ACTIVITY 2 

Challenge 2 

Tools Bikes or alternative transport 
MeteoTracker 

Description The participants will collect meteorological information by performing bike 
paths with the MeteoTrackers in different hours of the day during different 
months. Various campaigns will be carried out. Each one will start with a 
training session and delivery of the sensors and (flexible) scheduling of the 
routes. At the end there will be a session to share the experience, collect the 
sensors and presentation of preliminary results.     

Objective Comparison with other high-resolution data such as the one derived from 
satellite. Collaborative identification of the areas most exposed to high 
temperatures. 

 
Table 16: Activity table 3 for the Barcelona Living Lab 

ACTIVITY 3 

Challenge 1 and 4 
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Tools Smart Citizen kit 
Meteorological stations 

Description Measurement of air quality and other atmospheric conditions in schools. 
Sensors will be installed in schools. The participating schools will have an 
educational project aligned with the general line of the I-CHANGE project and 
will be located in different parts of the city with different characteristics (traffic, 
green area, ...). A pedagogical project will be co-designed with the teachers 
that will complement the scientific project. After installing the sensors, the 
research team will go to the school to present the project to the 
schoolchildren. They will contribute to the analysis and monitoring of the data 
collected and to the identification of changes that can be made in their 
community to improve air quality. The researchers can make a second visit 
to the school to collect the results of the project. 

Objective Comparison of air quality between pacified through traffic-calming measures 
and non-pacified environments. Determine if green actions around school 
environments can have an impact in the air quality 

  
j. Potential effect of the solutions  

 
The engagement of the citizens and stakeholders in the activities of the Living Lab will help to identify 
the needed changes and the best citizen solutions to cope with heavy rainfalls, floods and extreme 
temperatures and diminish their impact. 
 
This engagement plus training sessions will be able to develop a co-responsibility attitude of 
citizenship face to climate change and these extreme events  
 
We expect to improve the values and attitudes of citizenship to contribute to sustainable 
development and climate justice. We also expect that these values will be taken into account in future 
interventions of the administration and the promotion of new changes in individual and community 
behaviors. We expect to achieve these objectives thanks to the co-design of a commune networks 
based on citizen cooperation and the know-how improvement. 
 
 

3.2.3 Planned schedule/timeline 

 
Table 17: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 

the project at trimester scale 

Trimestral Chronogram Milestones 

2022 

J-F-M  Definition of the LL interests and first ideas. What kind of stakeholders 
we want to involve? Analysis of risks and barriers 

A-M-J  Stakeholder mapping. Contact to stakeholders 

First 1:1 online workshops with stakeholders 

J-A-S 08/7/2022 - First in-person stakeholders workshop 

10/07/2022 - Analysis of the results and learnings from the workshop. 
First design of the Implementation Plan 

Definition of Barcelona LL activities with schools and first MeteoTracker 
campaign. 

O-N-D Starting of the 1st Barcelona LL experiments and campaigns (mainly 
about heavy rainfalls). Co-testing of sensors. Starting of the community 
outreach activities (they can be carried out at different times of the year). 

2023 

J-F-M  Analysis of the ongoing Barcelona LL activities, monitoring tools and 
sensors, platforms and initial outcomes. Identification of communication 
needs according to the citizens. What to improve? 

A-M-J Community (citizens) meetings to show outcomes and to co-design 
research questions and proposal of changes/solutions and behavioral 
changes. Co-testing of sensors. Outreach activities 
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01/06/2023 - 2nd Annual stakeholders workshop. Analysis of main 
outcomes. Proposal of improvement in monitoring sensors and tools 
and web tools 

J-A-S Barcelona LL experiments and campaigns (mainly about high 
temperatures and urban heat island effect) 

O-N-D Barcelona LL experiments (2nd round)  

2024 

J-F-M Analysis of the ongoing Barcelona LL activities and outcomes. 
Learnings. Analysis of impact of the changes/solutions and/or 
behavioral changes implemented. 

A-M-J Community (citizens) meetings to show outcomes and co-analyze 
experiment results. Outreach activities 

01/06/2024 – 3rd  Annual stakeholders workshop   

J-A-S Barcelona LL experiments (3rd round) 

Synthesis of findings of the citizen science campaigns. 

O-N-D Community (citizens) meetings to show outcomes and co-analyze 
experiment results. Outreach activities 

2025 

J-F-M Workshop to develop a sustainability Plan 

 01/04/2025 4th and final Annual stakeholders workshop and conclusions 
of I-CHANGE project. 

 
   

3.2.4 Technical and non-technical risks associated 

 
Technical risks: 
 

 Technical problems with the app: test the app interface in a wide manner, install it in different 
devices that use different interfaces and contact with the developers is necessary. Use an 
alternative webpage instead of the app. 

 Technical problems with the sensors we want to operate in the different campaigns: undergo 
preliminary campaigns and experiments to check the correct operability of each of those and 
configure them in an adequate manner. Also, to provide assistance to the users during the 
experiments/campaigns and contact manufacturers if necessary. 

 Technological barriers for a large sector of population: To be aware of this matter and always 
consider the less technology-complex solution; to work with different social associations that 
already exist in the city in the different neighbors to help reaching those persons for whom 
this may represent a problem. Provide guidelines and additional content, such as related 
training. Ensure a user-friendly interface. 

 
Non-technical risks: 
 

 Low levels of participation: the integration of different social communities as stakeholders of 
the project to help us in reaching people to know the project, understand it and engage them. 

 Limited resources (economic investment, an appropriate space for the activities, …): to look 
for alternatives without a direct economic cost through the already existing entities of the city 
(involving them in the project) and the stakeholders (for instance using their infrastructures 
and online platforms). 

 Difficulties to maintain participants interested: maintain the participants involved in the 
science of the project, circulating easily understandable reports but still showing scientific 
results. Make them to feel they are part of the solutions, and that their contribution is valuable. 
Sending feedback and acknowledge them after each activity. 

 Needed solutions and change in behavior of the citizens may be unpopular: sensibilization 
and awareness of the dimension of the problem: show them which could be the 
consequences in the following years (near future) if we don’t change anything and pointing 
out the benefits of the implementation of the proposed solutions. 
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3.2.5 Administrative and community engagement procedures to be followed  

 
The quadruple helix stakeholders guarantee the engagement of scientific, administrative and 
community engagement. In relation to the specific procedures for the scientific community, it will be 
taken into account that their involvement will have a scientific impact, that is, that behind the 
experiments there is a solid scientific project. 
 
Regarding the administration, processes that imply efficiency in the use of time (few meetings) will 
be applied. The questionnaires, if necessary, will be done during the meetings and in all the meetings 
participatory spaces will always be enabled to collect their ideas and opinions. 
As for the community, face-to-face activities will be carried out at appropriate times for the target 
audience (for example, older people in the morning and young people in the afternoon).  
 
In those activities the participants will always learn a skill or gain knowledge. For enterprises, a 
trusted dialogue (not a greenwashing) will be established, getting to know their needs and concerns, 
and how to engage them. At this point it will be also important, the identification of key people with 
the adequate roles in the organizations (user, influence, recommender, decision maker, economic 
buyer, saboteur) to ensure the achievement of the targets. 
 
 

3.2.6 Indicators to calculate the social and scientific impact  

 
Quantitative indicators: 
 

 Number of community organizations engaged 

 Number of observations collected in the different campaigns 

 Number of total participants involved in each activity 

 Number of posts/tweets related with the activities of the Living Lab. Tweets impact 

 Media Coverage of the Living Lab (number of articles or posts in press or online media) 

 Number of training activities performed 

 Number of events organized 
 
Qualitative indicators: 
 

 Behaviors to be changed  

 Barriers and drivers to the change identified 

 Users and participants personal satisfaction after their participation in the activities 

 Personal opinions and comments that citizens will be encouraged to provide  

 Interest in participation in next activities 

 Intention to recommend and encourage friends to get involved in the project 

 Relation of implemented ideas with respect to proposed ideas 

 Amusement while data collection? 

 Inclusiveness 
 
Also, other KPIs contemplated in the project will be taken into account, such as some of the 
described in D5.1 (Firus et al., 2022) or the ones included in the proposal of the project. 
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3.2.7 Proposals to ensure continuity 

 
There is the plan to develop manuals and guidebooks to ensure an autonomous continuity of the 
project. Defining a clear workflow to define and work over new challenges in the city, or review and 
improve the paths to achieve the goals. 
 
With the involved schools we will ensure the appropriate formation of the teachers and provide better 
support when necessary, in order to allow them to continue working in climate change sensibilization 
and mitigation on their own.  We will sign an agreement with the schools to ensure the continuity of 
the project thanks to the integration of the tools and methodologies developed in the framework of 
the I-CHANGE project in the Curricula  
 
 
One of the keys to maintain the participants interest and engagement will be the frequent 
organization of specific events and follow-up activities. For instance, data gathering with schools and 
citizens will continue and the data will feed in the I-CHANGE Environmental Impact Hub etc. 
 
During the Living Lab activities, we will work to create safe spaces (physically and non-physically) 
for interaction and dialogue between citizens and stakeholders. Through the usage and maintenance 
of those spaces, we hope the participants to feel comfortable, listened and appreciated so it will help 
us to ensure the continuity of the LL. 
 
 

3.2.8 The first Living Lab Workshop 

 
The workshop has been successfully held on the 8 of July 2022 from 9 a.m. to 2 p.m. involving 33 
participants from different entities and institutions representing the different stakeholder groups that 
were identified during the stakeholder mapping (academia, public authorities, civil society and 
industry). The workshop was held mixing presentations and participative dynamics: 
 

1. Short presentation of the project, challenges, and targets of the BCN-LL  
2. Presentation of the main conclusions of the online workshops (in basis to the surveys) 
3. Individual exercise. Panels collecting different proposals under a concrete matter or question 

(outcomes from a previous 1:1 online workshop). Stakeholders were asked to point out the 
most important ideas for them and encouraged to contribute with new ones.  

4. Coffee break (networking) 
5. Design thinking activity with the stakeholder ICGC. Participants working in small groups 

(about 6 people, mixing the different categories of stakeholders) to develop a potential solution 
to a specific challenge in the city and represent it in a poster. 

6. Plenary session where each group presented their poster-solution. 
7. Feedback to all the participants after the workshop. 

 
The different achievements of the workshop were: the verification of the existing climate change 
related challenges in Barcelona, the identification of existing obstacles to the implementation of 
already defined adaptation routes as well as the preliminary elaboration and idea development about 
new specific solutions that may be implemented. Lots of valuable information were collected from 
the workshop trough the different participative dynamics and a design thinking activity conducted by 
colleagues of the ICGC. 
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Figure 4 and  5: I-CHANGE introduction and some of the participants debating in small groups during the first 

Barcelona Living Lab workshop 

 
Figure 6. Presentation of group developed proposal to the other participants during the first Barcelona Living 

Lab workshop 

 
 

3.2.9 Activities or methods for sharing feedback to Living Lab participants  

 
We contemplate to write a report with all the collected data from the MeteoTracker campaign and 
circulate it among participants, so they can see how the data was used and what valuable information 
can be extracted from that. 
 
Also reported impacts and extreme rainfall episodes are going to be added in our data base and 
they will be available online. Users will receive an e-mail with information about how to use the 
platform. Also, a summary of all the new contributions collected during the project campaigns will be 
added. 
 
Additionally, the reached outcomes of the project will be disseminated using social media, the I-
CHANGE project website, GAMA research blog and other official related media (see D5.3, Dorato 
et al., 2022).  
We will also take advantage of oncoming municipal events, science fairs and festivals to organize 
follow up activities and analysis of the results after their implementation with citizens. 
 
The name of the different contributors (associations or specific key citizens) may be included in the 
acknowledgements section of reported results or as co-authors to acknowledge their importance in 
the project and our appreciation. 
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3.2.10 Communication and dissemination plan  

 
We will participate in international meetings (EGU General Assembly, Plinius Conference…) to show 
the results and advances of the Living Lab and we will publish at least two papers about the main 
achievements of the Living Lab and scientific outcomes. 
 
After the MeteoTracker campaign a scientific paper will be developed, analyzing the Heat Island 
effect and its different distribution on the Barcelona Metropolitan area as well as potential 
cooperation with satellite estimations of surface temperature to discuss the potential of the 
MeteoTrackers as calibration tool for high resolution data, as awareness tool and the role of citizen 
data in these studies. 
 
Another scientific publication is contemplated related with the data collected at the different schools. 
It will evaluate the impact of the already implemented administrative interventions (urbanism) and 
the community actions and changes (behaviors) have had in air quality of the schools. The intention 
is to show the relation between the collected data and the decisions and changes that were made 
by the community. 
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3.3 Bologna Living Lab 

 

3.3.1 Challenge/s of the Living Lab 

 
Air pollution severely impacts the Metropolitan Area of Bologna, especially in the winter period due 
to the frequent adverse stagnant conditions that impact on the whole Po Valley including Bologna. 
Street roads in the city center, main arteries and the external ring road often suffer from severe 
congestions and traffic jams. This is exacerbated as Bologna is a very important traffic hub, 
crossroad of transport roads between north and south and between western and eastern sides of 
Italy. In addition, climate projections suggest that heat waves will increase in frequency and intensity, 
impacting air quality as well as the other challenges. The impact of smart mobility strategies and 
behavioral change on air pollution will be investigated. In addition, in our Living Lab, we will 
investigate how urban green requalification and tree planting can help to reduce air pollution, reduce 
building energy consumption, facilitate behavioral change to sustainable transport options, improve 
urban thermal comfort and resilience to heat waves. We will also investigate the linkages between 
air pollution and thermal environment, especially within extreme heat events.  
 

The Bologna Living Lab addresses different challenges, all related among them: 
 

(1) Air pollution  
 

(2) Sustainable transport 
 

(3) Energy consumption 
 

(4) Nature-Based Solutions (NBS) and Biodiversity  
 
 

3.3.2 Interventions and citizen science activities 

 
a. Objectives 

 

 Better identification of air pollution hotspots and of their relationships with 1) urban 
thermal environment; 2) meteorological factors; 3) road traffic emissions. (Challenge 1) 

 

 Evaluate the impact of sustainable transport options on air pollution (Challenge 1 and 2) 
 

 Evaluate the impact of extreme heat temperatures on air pollution (Challenge 1) 
 

 Assess the impact of NBS on air pollution mitigation, reduction of energy consumption, 
facilitation of lifestyle changes to more sustainable transport options. (Challenge 1, 2, 3, 
4) 

 

 Conduct baseline mapping of existing NBS in our Living Lab. (Challenge 4) 
 

 Identify areas for the development of NBS as a measure to mitigate air pollution and 
improve thermal comfort in the urban context. (Challenge 4) 

 
b. Name of the Living Lab, Location/study area  

 
Table 18: Name and localization for the Bologna Living Lab 

Name of your LL Bologna Living Lab 

Localization Bologna and metropolitan area of Bologna 
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c. Description of the phases and activities 
 

(1) State-of-the art knowledge of the most pressing climate and environmental issues relevant 
in the local context: what are the main climate change impacts in the city? Are there ongoing 
or past projects already working on those? (cf. T1.1, D1.1) 

 
(2) Mapping and contact of potential stakeholders in the different categories: civil society, 

academia, industry, public authorities: (cf. Stakeholder workshop, T2.1, D2.1) 
 
(3) Preparation of the first workshop: questionnaires, presentations, feedback from the 

stakeholders and outreach materials (cf. Stakeholder workshop T2.1, D2.1) 
 
(4) Alignment of the identified challenges with the interests and businesses of the different 

stakeholders engaged (cf. Stakeholder workshop T2.1, D2.1) 
 
(5) 1:1 meeting with a selection of stakeholders to co-design solutions and identify target areas 

or neighborhoods for the monitoring campaigns (cf. Stakeholder workshop T2.1, D2.1). 
Baseline mapping of existing NBS in the urban area 

 
(6) Performance tests and campaigns with the low-cost sensors (MeteoTracker and Smart 

Citizen Kit) under different meteorological conditions; evaluation of the intra-sensor 
variability; evaluation of the response time and accuracy of the sensors (cf. T3.4, D3.6) 

 
(7) Validation of the data acquired from the low-cost sensors (MeteoTracker and Smart Citizen 

Kit) against reference instruments (cf. T3.4, D3.6) 
 
(8) Development of prototypes and test experiments for hands-on session with the low-cost 

sensors to showcase their potential to the interested citizens and engage them 
 
(9) Preparation of updated outreach materials and questionnaires (cf. T5.2, D5.3 update) 
 
(10) Fine-tuning of the interventions and of the experimental campaigns: identification of the 

period(s), target areas of the interventions (coming from T1.1, D1.1, T3.1, D3.1, T2.2, D2.2, 
D2.3 and flowing into T3.4, D3.6) 

 
(11) Training on data collection and sensors’ use for the citizens and distribution of the low-

cost sensors to interested participants (cf. T3.4, D3.6) 
 
(12) Installation of other low-cost and high-end sensors into selected target areas in the 

framework of citizen science.  (cf. T3.4, D3.6) 
 
(13) Data collection and processing of data gathered within the experimental field campaigns 

(cf. T3.4, D3.6, T3.5, D3.7). Interpretation of scientific results from high-end scientific 
investigations 

 
(14) Upload and share the collected data through the EIH platform, and make meaningful 

results available for citizens through the dashboard (cf. WP4) 
 
(15) Workshop with the participating citizens to explain the results of the campaigns and how 

to interpret the collected data. Realization of the Climate Action Training Schools, co-
development of the MOOC and promotion with the stakeholders and citizens. 

 
(16) Follow-up stakeholder workshop(s): evaluating the results of the campaigns and of the 

proposed solutions. Co-design of guidelines and other tools. Plan for long-term 
sustainability of the LL and production of the Manifesto (cf. T6.2, D6.3, T6.6, D6.8; T2.3, 
D2.5) 
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(17) Use lesson-learnt and outcomes from the activities to produce training materials and 

MOOCs to ensure the project legacy beyond its end (cf. T2.3, D2.5, T5.4, D5.5, T6.3, D6.5) 
 
d. Equipment and/or materials to be used 

 
Table 19: Instruments that are planned to be used in the Bologna LL 

Instruments, sensors, etc. Application 

MeteoTracker Observations of meteorological variables (temperature and 
relative humidity) in different parts of the city and under 
varying weather conditions: sensors will be installed on 
bicycles, cars and/or buses to evaluate the various factors 
affecting the spatial variation of air temperature and relative 
humidity 

Smart Citizen Kit Measurements of gaseous (O3 and NO2) and particulate air 
pollutants (PM10, PM2.5, PM1), of carbon dioxide, and of 
meteorological variables (barometric pressure, air 
temperature, air humidity), light and noise conditions in 
various parts of the city and under varying weather conditions: 
evaluation of the impact of weather conditions on air pollution 
variability 

Quantitative tools 
(questionnaires/surveys) and 
qualitative tools (in depth 
interviews, workshop, focus 
group) 

Collect additional information from participants (e.g., socio-
economic information). Identify patterns of behavior; assess 
knowledge and awareness of climate change in citizen 
everyday life.  Evaluate outputs of engagement and measure 
the impact of LL activities regarding shift of behavior toward a 
sustainable lifestyle 

Other sensors and facilities 
available from the research 
group responsible of the LL 
(e.g., sonic anemometers, 
thermo-hygrometers, lidar 
ceilometer, radiometer, thermal 
cameras) 

Additional measurements of interest to evaluate other 
meteorological variables and their influence on the variables 
measured during the citizen science activities (e.g., wind 
circulation, boundary layer height) 

Local meteorological and air 
quality reference and amateur 
networks 

Additional data collected in other parts of the city by public 
meteorological and air quality stations part of reference and 
amateur networks for further analyses, validation, and setup 
of numerical simulations 

 
e. Stakeholders involved 

 
Table 20: Stakeholders involved in the Bologna Living Lab 

BOLOGNA LIVING LAB 

Name  Abbreviation Brief description Potential contribution 

Regional 
Environmental 
Protection Agency 

ARPAE Environmental and 
meteorological 
monitoring; 
meteorological and 
air quality forecasts; 
regional traffic plans 
and policies; 
regional energy and 
emission 
inventories 

Data provider from reference 
meteorological and air quality 
stations in the city and in the whole 
Emilia-Romagna region. Analysis 
of energy supply and demand with 
a focus on renewable energy 
sources. 

Municipality of 
Bologna 

  Administrative body 
of the city of 
Bologna 

Co-design of interventions and 
policy solutions; alignment of 
activities with municipal plans and 
ongoing/past European-project 
initiatives on the territory; uptake 
of project’s results; knowledge of 
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implementation plans of the 
metropolitan city. 

Fondazione 
Innovazione Urbana 
Bologna  

  Communication 
center of the city of 
Bologna 

Active engagement of citizens. 

Metropolitan city of 
Bologna 

  Administrative body 
of the metropolitan 
area of Bologna 

Co-design of interventions and 
policy solutions; alignment of 
activities with metropolitan plans 
and ongoing/past European-
project initiatives on the territory; 
uptake of project’s results; 
knowledge of implementation 
plans of the metropolitan city. 

Emilia-Romagna 
region 

  Administrative body 
of the Emilia-
Romagna region 

Co-design of interventions and 
policy solutions; alignment of 
activities with regional plans and 
ongoing/past European-project 
initiatives on the territory; uptake 
of project’s results; knowledge of 
implementation plans of the 
metropolitan city. 

National Agency for 
new Technologies, 
Energy and 
Sustainable 
Economic 
Development. 

ENEA Public research 
body in the field of 
energy, new 
technologies, and 
environment. 

Collaboration and synergies with 
ongoing projects in the local 
context; data from monitoring 
campaigns in the city; citizen 
engagement and dissemination 
especially on energy efficiency.  

Trasporto 
Passeggeri Emilia-
Romagna 

TPER Management of 
road and train 
transport in the 
Emilia-Romagna 
region 

Transport routes and timetables; 
possible installation of sensors to 
monitor various parts of the city; 
data of use of public transport also 
for commuting people. 

Trenitalia FS Management of 
interregional train 
transport in the 
Italian territory 

Transport routes and timetables; 
data of use of public transport also 
for commuting people. 
 

BackBO  Circular economy 
hub 

Dissemination and sensibilization 
campaigns; citizen engagement. 

HERA  Multiutility leader in 
environmental, 
hydric and energetic 
services 

Data on energy consumption in 
the city of Bologna. 

ZeroCO2  Donation and 
purchase of trees in 
the local context 

Dissemination and sensibilization 
campaigns; implementation of 
solutions. 

Wiseair  Association for 
unifying 
municipalities, 
citizens and 
enterprises for clean 
air  

Dissemination and sensibilization 
campaigns. 

Up2You  Decrease of carbon 
emissions and 
carbon capture; 
realization of digital 
solutions for 
increasing 
sustainability 

Dissemination and sensibilization 
campaigns. 
 

Changemakers  Online magazine Dissemination and sensibilization 
campaigns; engagement in citizen 
science activities. 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

38 

Terracini in 
transition 

 Project aiming to 
transform the 
School of 
Engineering and 
Architecture into a 
living-lab for 
sustainability 

Triggering participatory 
processes; facilitate change 
towards new sustainability 
models. 

Liceo Laura Bassi  Secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Istituto Tecnico 
“Aldini Valeriani” 

 Secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Liceo Scientifico 
“Copernico” 

 Secondary school in 
Bologna 
 

Education activities and possible 
citizen science campaigns. 
 

Liceo Scientifico 
Statale Albert Bruce 
Sabin 

 Secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Scuole Malpighi 
 

 Secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Liceo scientifico 
statale "Augusto 
Righi" 

 Secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Istituto Salesiano  Primary and 
secondary school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Scuole Mazzoni 
 

 Nursery school in 
Bologna 

Education activities and possible 
citizen science campaigns. 

Aria Pesa Bologna  Civic association on 
air pollution 

Engagement of citizens on air 
pollution topics; air pollution data 
from amateur network 

Legambiente Emilia 
Romagna e Bologna 

 Civic association on 
environment and 
sustainability 

Engagement of citizens on 
environment, climate, and 
sustainability topics. 

Salvaiciclisti 
Bologna 

 Civic association for 
the wellbeing of 
cyclists in Bologna 

Engagement of citizens on air 
pollution; possible installation of 
sensors on bicycles. 

Comitato per la 
tutela degli alberi di 
Bologna e provincia 

 Civic association for 
protection of trees in 
Bologna and 
province 

Engagement of citizens on 
biodiversity and co-benefits from 
trees plantation; Solutions for 
urban biodiversity preservation 
and enrichment. 

Fridays for Future - 
Bologna 

 Civic association for 
climate justice 

Engagement of citizens on climate 
change and sustainability topics. 

Bologna for Climate 
Justice 

 Civic association for 
climate justice 

Engagement of citizens on climate 
change and sustainability topics. 

Comitato 
Rigenerazione No 
Speculazione 

 Civic association for 
urban regeneration 
in Bologna 

Engagement of citizens on 
sustainability topics. 

UniversiRà  Student association 
on biodiversity  

Engagement of students on 
biodiversity and sustainability. 

Centro Antartide  Study center and 
environmental 
communication 

Connection between researchers, 
civic society, public bodies and 
enterprises. 

FABLAB 
Valsamoggia 

 Fabrication 
Laboratory 
promoting the 
culture of digital 
fabrication 

Dissemination and engagement. 
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Associazione 
meteorologi 
amatoriali 

 Association of 
amateur 
meteorologists 

Data from amateur meteorological 
network; engagement for citizen 
science campaigns on 
meteorological topics 

EIT Climate-KIC  Knowledge and 
Innovation 
Community, 
working to 
accelerate the 
transition to a zero-
carbon, climate-
resilient society 

Engagement on climate mitigation 
topics 

e-Soft  Software and IT 
development 
enterprise 

Development of software 
applications 

Bologna Living Lab 
of the ROCK H2020 
project 

 Living Lab in 
Bologna  

Promote synergies and support 
creative collaborative Living Labs; 
co-design cultural and sustainable 
initiatives 

 
f. Community engagement (citizens) 

 
After the first workshop at which the I-CHANGE project was presented to all relevant stakeholders 
including several citizen associations, we are planning to hold regular updates and follow-up with 
the participants. We foresee to use their existing and established connections for citizen 
engagement. Citizens will be also engaged through promotion on the social media (e.g., LinkedIn, 
Facebook), press releases on local and national newspapers and participation of the researchers at 
science festivals and other scientific events organized in the local context. In addition, potential 
collaboration and synergies with the Fondazione Innovazione Urbana in Bologna and other civic 
associations have been considered to organize larger citizen engagement initiatives aimed at 
increasing their awareness about the topics and challenges on which the Living Lab is focused. 
Within selected periods, informative pop-up events and sharing of real time data on air pollution and 
meteorological parameters will be organized. Citizens will contribute to collect the data and metadata 
and will be trained in a correct interpretation of the data gathered within the campaigns. They will 
also help to advertise the project and co-create best practices, guidelines and provide feedbacks on 
the tools and sensors used within the campaigns. 
 

g. Co-creation methodologies proposed  
 

 Brainstorming involving all stakeholders’ and citizens: we will use the Fried Egg approach 
to facilitate the discussion 

 Focus group discussions 

 Co-creation workshops with working groups organized to represent different 
stakeholders’ needs: scenario testing and poster competitions 

 Participation to serious game sessions or card games 

 Road shows and co-creation of demonstrative prototype test experiments  
 

h. Selection criteria 
 

Based on our experience in the Living Lab, we will adopt the SWOT methodology to evaluate and 
select the best proposals during the workshops. Other criteria will include the costs, the feasibility, 
and the eventual administrative barriers (e.g., permissions, accessibility of the location) of the 
proposed interventions. 
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i. Citizen science experiments 
 

In the following, we present a list and a preliminary description of the main citizen science 
experiments that were identified after the first workshop. Please note that this preliminary plan can 
be modified during the co-creation process, and further activities can be planned as well as some of 
the proposed experiments can be modified along the implementation phase, taking into account the 
suggestions and comments received from the participants and the co-design and cocreation of 
citizen science activities with them.  
 

Table 21: Activity table 1 for the Bologna Living Lab 

ACTIVITY 1 

Challenge 2, 4 

Tools Bikes, cars and/or buses 
MeteoTracker 
Smartphone 

Description The participants will collect meteorological information on air temperature 
and relative humidity along their paths in the city, in different hours of the day 
and under varying weather conditions. After the monitoring, we will organize 
a session to share the participants’ experience, recollect the sensors, and 
learn how to interpret the results obtained. The collected data will be used to 
address the meteorological factors impacting on air quality in the current 
climate scenario and investigate possible nature-based solutions to 
mitigate/adapt to them.  

Objective Identification of the areas of the city most vulnerable to high temperatures 
and high relative humidity. Spatial analysis of the UHI effect and factors 
affecting the intracity variability of the UHI effect. Raise awareness on how 
NBS can help to improve urban thermal comfort. Increase knowledge on the 
best road paths and potential benefits of a sustainable mobility. 

 
Table 22: Activity table 1 for the Bologna Living Lab 

ACTIVITY 2 

Challenge 1, 2 

Tools Smart Citizen Kit with CO2 
Smartphone 

Description The participants will collect data of air pollutants and of CO2 along their paths 
in the city, in indoor/outdoor conditions, in different hours of the day and under 
varying weather conditions. Participants will be also asked to record their 
impression (e.g., what they smell) along their path; GPS data will be recorded 
by the smartphone. After the monitoring, we will organize a session to share 
the participants’ experience, recollect the sensors, and learn how to interpret 
the results obtained. 

Objective Identification of the pollution hotspots in the city and of factors affecting them. 
Identification of solutions to mitigate air pollution. Raise awareness on 
sustainable transport options. 

 
Table 23: Activity table 3 for the Bologna Living Lab 

ACTIVITY 3 

Challenge 1, 3 

Tools Smart Citizen Kit with CO2 
Prototypes and/or tools of common domestic use (e.g., hair dryer) 
Smartphone 

Description The participants will collect data of air pollutants and of CO2 in indoor 
conditions and performing normal in-home activities (e.g., cooking, drying 
hair, opening windows, smoking). Participants will be also asked to record a 
diary of their activity. After the monitoring, we will organize a session to share 
the participants’ experience, recollect the sensors, and learn how to interpret 
the results obtained. Energy consumption data will also be collected if 
possible, linking economic to environmental costs. 
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Objective Raise awareness of the impact of normal in-home activities on air pollutants 
and CO2 emissions. Raise awareness on the economic and environmental 
costs of in-home emissions. 

 
Table 24: Activity table 4 for the Bologna Living Lab 

ACTIVITY 4 

Challenge 1, 2, 3, 4 

Tools Smart Citizen Kit (with CO2 and with NO2 and O3) 
MeteoTracker 
Other meteorological sensors available from the research group 

Description Measurement of air quality and atmospheric conditions in different areas of 
the city under varying weather conditions. Sensors will be installed in 
identified neighborhoods identified as part of the cocreation workshops 
and/or in the previous activities. Areas for the installation will be identified 
also on the basis of being differently impacted by traffic, presence of trees, 
residential population. Participants will help to interpret the data and 
identifying what are the conditions mostly affecting air pollution and what are 
the behavioral/infrastructural changes needed to improve air quality. Data on 
energy consumption will be also obtained. 

Objective Analysis of air pollutants variability in the city and identification of factors 
affecting it. Determine the effect of NBSs on different air pollutants and on 
CO2. Analysis of the effects NBSs building energy consumption. Raise 
awareness on these topics and on how NBSs can help to mitigate air 
pollution; improve resilience to extreme heat temperatures; reduce building 
energy consumption.  

 
j. Potential effect of the solutions 

 
The engagement of the citizens and stakeholders in the citizen science activities will help to identify 
personal and collective behavioral/infrastructural changes needed to improve the urban thermal 
comfort and urban air pollution. 
 
The knowledge gained during the training sessions will also facilitate the increasing awareness on 
the impact of some common activities on air pollution and energy consumption, thus facilitating 
behavioral changes towards more sustainable behaviors.  
 
 

3.3.3 Planned schedule/timeline 

 
Table 25: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 

the project at trimester scale 

Trimestral Chronogram Milestones 

2022 

J-F-M Definition of the LL interests and first ideas. What kind of stakeholders 
we want to involve? Analysis of risks and barriers 

A-M-J Stakeholder mapping. Contact to stakeholders  

9/6/2022: First in person Living Lab workshop with stakeholders  

J-A-S Reflection on the results and learnings from the workshop; alignment of 
challenges and Living Lab objectives  

First design of the Implementation Plan  

Definition of Bologna LL activities.  

Testing of sensors and quality check of the data gathered.  

Realization of prototype tests for the citizen science activities  

O-N-D 1:1 meetings with the stakeholders: identification of areas of interest for 
the monitoring campaigns  

Data analysis of sensors tests  

Additional eventual tests of sensors and setup of further prototype tests  
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Reflection on the sensors, monitoring and communication tools 
available. Identification of eventual additional needs for the citizen 
science activities. 

2023 

J-F-M First monitoring campaign and citizen science activities. 

Setup of numerical simulations for the first monitoring campaign 

A-M-J Data analysis of the results of the first monitoring campaign.   

Community meeting to learn how to interpret the data collected within 
the citizen science activities. Feedback from the participants on 
monitoring sensors and tools used in the first campaign  

Stakeholders workshop to show outcomes and to co-design research 
questions and proposal of changes/solutions and behavioral changes. 
Analysis of main outcomes.  

J-A-S Second monitoring campaign and citizen science activities. Setup of 
numerical simulations for the first monitoring campaign. Realization of 
Climate Action Training School (first round) 

O-N-D 

2024 

J-F-M Data analysis of the second campaign.  

A-M-J Community meeting to co-analyze experimental results  

Stakeholder workshop to show outcomes and co-analyze experiment 
results. Analysis of impact of the changes/solutions and/or behavioral 
changes implemented. Outreach activities. Co-design of guidelines and 
test of prototype serious game.  

J-A-S 3rd monitoring campaign and citizen science activities (3rd round)  

 Synthesis of findings of the citizen science campaigns.  

O-N-D Community (citizens) meetings to show outcomes and co-analyze 
experiment results. Outreach activities. Co-design of policy 
recommendations. Dissemination of the MOOC and of the final version 
of the serious game.  

Community (citizens) meetings to show outcomes and co-analyze 
experiment results. Outreach activities. Co-design of policy 
recommendations. Dissemination of the MOOC and of the final version 
of the serious game.  

2025 

J-F-M  
  

Workshop to develop a sustainability Plan for the Living Lab. I-CHANGE 
Manifesto and Forum. Collection of feedback on the materials, 
guidelines and tools developed within the project’s lifetime 

Final stakeholders workshop and conclusions of I-CHANGE project. 

  
 

3.3.4 Technical and non-technical risks associated 

 
Technical risks: 
 

 Technical problems or difficulties in utilizing the sensors and tools: test the sensors and tools 
massively and check their proper functioning. Identify possible issues in their utilization and 
solutions to overcome them. Provide daily assistance during the campaigns.  

 Safety of equipment: within previous Living Lab experiences, some sensors have been 
damaged or stolen. To avoid this, we should ensure whether additional security measures or 
symbolic tolls need to be asked upon borrowing the sensors to citizens.  

 Compatibility of Android and iOS applications/accessibility issues: upon preliminary testing 
of the sensors, we have identified that some applications have different settings and 
configurations on iOS and Android devices. We should ensure to check the compatibility of 
all the applications and tools before the citizen science activities and propose alternatives for 
the different devices of the participants. 
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Non-technical risks: 
 

 Continued engagement from the city stakeholders: it is important to maintain the engagement 
from the city stakeholders all along the project’s lifetime. To ensure this, it is important to 
organize regular meetings and updates about the Living Lab results. 

 Lack of time and resources for the Living Lab: maintain citizen engagement is time and 
resource consuming. It is therefore extremely important to stay connected with civic 
associations and involve university students to support the Living Lab activities. 

 Lack of interest in the Living Lab themes: For hard-scientists, it is sometimes difficult to make 
aims of project tangible for citizens. The help of the social scientists involved in the Living 
Lab and in the consortium can help to find ways to communicate our key messages and 
promote behavioral change. 

 Difficulties in maintain participants interested: A series of events is currently planned 
throughout the duration of the project. We need to think about how to keep people interested 
in these events, how we can engage different communities, and how we can make each 
event feel new and interesting. 

 Lack of permissions: Some interventions or sensors installation require permissions which 
need time to be obtained. We need therefore to request permissions early before the 
monitoring campaigns and find alternative locations for sensors installation.  

 Privacy and ethical issues: People might have concerns about what the data is being used 
for and how it is stored. Consent forms will need to include details about this information. 
Special care is needed if some campaigns involve children. 

 Resistance to lifestyle changes: Some individuals may be not confident that individual 
behavioral changes are effective against global phenomena such as air pollution and climate 
change. We must therefore provide evidence-based results on the higher risks posed by 
inaction and by the multiple co-benefits brought by the identified solutions. 

 
 

3.3.5 Administrative and community engagement procedures to be followed  

 
In our Living Lab, we have ensured to follow the quadruple helix approach in the stakeholder 
mapping and contact. As such, in all our activities we will have representatives from all four 
stakeholder categories. 
 
As for the involvement of scientists in the Living Lab, the tests and preliminary quality checks of low-
cost sensors we are conducting as part of the preparatory phase are meant to ensure that the data 
we will gathered in citizen science activities have a solid scientific basis. 
 
As for the administration, we will ensure periodic updates to the Living Lab participants by organizing 
meetings. The compilation of questionnaires will be organized during the meetings, saving extra time 
for the participants, whenever possible.  
 
Finally, as for the community, time of the meetings will be adjusted according to the target audience, 
as done for the first stakeholder workshop (see below). Meetings will be organized in a hybrid format, 
so that participants always have the possibility to connect remotely if needed. 
 
 

3.3.6 Indicators to calculate the social and scientific impact  

 
Quantitative indicators: 
 

 Number of citizen science campaigns organized 

 Number of participants in each activity (campaign or workshop) 

 Valid data collected in the campaigns 
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 Media coverage of the Living Lab 

 Number of posts on the social media 

 Number of co-designed interventions 

 Number of co-designed surveys 
 
Qualitative indicators: 
 

 Participants feedback and comments  

 Interest in participating in next activities  

 Intention to involve friends and other communities in the Living Lab activities  

 Reasons for joining the Living Lab  

 Attractiveness of the proposed solutions  

 Increased level of awareness of climate change impact in everyday life   
 
 

3.3.7 Proposals to ensure continuity 

 

The first action to ensure continuity is to promote the project to university students. In addition, we 
will maintain the Living Lab vital by connecting it with the themes of the other national and 
international projects funded. As a demonstration, we can refer to the original Living Lab setup in 
iSCAPE, whose concept was naturally extended in the OPERANDUM H2020 project (coordinated 
by the University of Bologna) to the Open-Air Laboratory (OAL). Indeed, the OAL concept embraces 
the Living Lab concept extending it to natural and rural areas. The Living Lab concept also then 
rooted the Climate Health Connection Labs which are being established in the TRIGGER Horizon 
Europe (also coordinated by the University of Bologna). In addition, the continuity of the Living Lab 
will be ensured through the realization of the I-CHANGE Forum and Manifesto. Finally, the 
Environmental Impact Hub and the dashboard will ensure the long-term visibility of the Living Lab 
and of the data gathered.  
  
 

3.3.8 The first Living Lab Workshop 

 
The first Living Lab Workshop was held on 9th June 2022. Two identical meetings were organized: 
one in the timeslot 10.00-12.30, one at 16.00-18.30. This structure was designed to allow as many 
stakeholders as possible to participate. In particular, it is considered that the morning slot is more 
suitable for institutions and companies, and the afternoon slot for associations and academia. As 
such, we ensured that representatives of all stakeholder groups (academia, public authorities, civil 
society and industry) participated. The workshop was held mixing presentations and participative 
dynamics: 

1. Introduction to I-CHANGE concept and focus on the most pressing climate and environmental 
issues.  

2. Open discussion  
3. Presentation of practical activities and sensor demonstrations  
4. Open discussion about the contribution and interest in participating by the stakeholders, as 

well as on non-technical challenges for the implementation of I-CHANGE experiments and 
solutions 

5. Feedback gathering from the participants 
6. Buffet (networking) 

 
The workshop was an excellent opportunity of aligning and verifying the level of interest of the 
stakeholders to the challenges identified. Risks, barriers and enablers were also explored, thus 
giving us the opportunity to reflect upon methods to overcome the barriers and to exploit the drivers. 
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Figure 7: Image captured during the first stakeholder workshop of the Bologna Living Lab 

 

 
Figure 8: Image captured during the first stakeholder workshop of the Bologna Living Lab 

 

 

3.3.9 Activities or methods for sharing feedback to Living Lab participants 

 
Data analysis will be carried out soon after each citizen science campaign. Results will be provided 
not only by written reports, but also in presentation form. Feedback will be shared therefore with the 
participants at collective meetings organized regularly by the Living Lab. In this way, we think it will 
be easier to promote discussion about the results and gather feedbacks from the participants about 
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the citizen science activities to which they participated (e.g., on the tools used, on technical issues, 
…) thus favoring also cocreation activities. In addition, participants will receive information on how 
to interpret the results and how the data they gathered were used.  
 
After the analysis, results will be also reported in the Environmental Impact Hub. The dashboard will 
be presented at the Living Lab meetings. In this way, participants will have the possibility to compare 
the results of our Living Lab with those of the other I-CHANGE Living Labs. Finally, results will be 
also reported through the project website, the project newsletter, and social media. Presentations at 
events organized in the local context such as science festivals or similar will be also planned. 
 
 

3.3.10 Communication and dissemination plan  

 
Our Communication and dissemination plan are directed to different target audiences, including the 
research community, but also actors from the civil society, public authorities, and business 
enterprises involved in planning, environmental protection and climate monitoring. Accordingly, the 
plan has been developed along different activities to reach successfully and engage the different 
target audiences. As for the communication with the scientific community, we plan to participate at 
national and international scientific conferences relevant to the challenges we are addressing, such 
as the EGU General Assembly, the European Meteorological Society, the AISAM National 
Conference of the Italian Association of Atmospheric Sciences and Meteorology; ENoLL Annual 
Conference whereby to show the main results of our Living Lab. 
 
1 to 2 scientific papers on the validation of the data gathered with the low-cost sensors 
(MeteoTracker and Smart Citizen Kit) are already foreseen. The possibility for other scientific papers 
will be explored on the basis of the results of the monitoring campaigns and of the citizen science 
activities. Possible collaborations with other Living Labs and/or interested partners will be also 
explored. 
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3.4 Dublin Living Lab 

 

3.4.1 Challenge/s of the Living Lab 

 
Traffic and transport infrastructure are well-known problems in Dublin. Prior to the pandemic Dublin 
was reported to be the 6th most congested city in Europe, with Dublin Road users spending on 
average > 200 hours per year sitting in rush hour traffic.  
 

(1) High traffic intensity and congestion cause a number of environmental, health, social and 
economic problems, such as increasing air pollution, more road traffic accidents, decreasing 
communal space, and loss of productivity. Children are particularly vulnerable to the negative 
impacts of traffic, because their lungs are still developing and therefore are more affected by 
air pollution, and they are at higher risk to be involved in road traffic accidents. School gates 
become traffic and pollution hot spots during term times, as many children are driven to 
school by car.  

 
 

3.4.2 Interventions and citizen science activities 

 

a. Objectives 
 

 To reduce traffic and air pollution at the school gates by encouraging behavioral changes 
towards active travel and sustainable transport. (Challenge 1) 

o To monitor traffic and air pollution at the school gates using low-cost sensors.  
o Students at each school will develop and implement a project (intervention) that 

aims to reduce traffic and air pollution at the school gates 
o The impact of each project will be assessed using the monitored data 

 
b. Name of the Living Lab, Location/study area 

 
Table 26: Name and localization for the Dublin Living Lab 

Name of your LL Dublin Living Lab  

Localization Greater Dublin and 1 school in each of the following cities: 
Cork, Limerick, Kildare 

 
c. Description of the phases and activities 

 
In secondary schools we will organize 3 x 2h workshops: 

(1) Secondary School Workshop 1 (2h): The first workshops will be held September – 
December of 2022 and will introduce the students to the issues associated with traffic and 
air pollution, and will be used to set up the devices to monitor traffic and air quality.  
 

(2) Secondary School Workshop 2 (2h): will be held in January – May of 2023 and will be used 
to develop project ideas, to decide on a project and to organize the project.  
 

(3) Secondary School Workshop 3 (2h): to continue with the tasks started on the second 
workshop. Which will be held in the same period than the previous one but with some 
weeks between them. 

 
In primary schools we will organize 1x 2h workshop: 

(4) Primary School Workshop (2h): will include a playful introduction to traffic and air pollution 
problems, and will be used for raising awareness (children as ambassadors for change). 
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d. Equipment and/or materials to be used 
 

Table 27: Instruments that are planned to be used in the Dublin Living Lab 

Instruments, sensors, etc. Application 

Telraam Traffic counter  

Smart citizen kit (SCK) Air quality monitor  

Weather station Weather monitor (only in 1-2 schools!) 

 
e. Stakeholders involved 

 
Table 28: Stakeholders involved in the Dublin Living Lab 

DUBLIN LIVING LAB 

Name  Abbreviation Brief description Potential contribution 

Academy of the 
near  
Future/SmartDublin 

  Smart cities 
education program  

Run workshops 

An Taisce   Safe routes to 
school 
initiative/Green 
schools initiative  

Connect with schools/support for 
installing sensors 

Globe Ireland   Global 
environmental 
education program  

Ideas for workshop material 

Bleeperbikes   Bike rental/sharing  Organize cycleteque in schools 

RTE   National TV station Report on project 

EPA   Environmental 
Protection Agency  

National air pollution monitoring 
network 

Dublin City Council   Local authorities  Infrastructure/traffic management 
outside schools 

Fingal City Council  Local authorities Infrastructure/traffic management 
outside schools 

Dun Laoghaire 
Rathdown City 
Council 

 Local authorities Infrastructure/traffic management 
outside schools 

South Dublin City 
Council 

 Local authorities Infrastructure/traffic management 
outside schools 

Dublin Cycling 
Campaign 

 Local campaign 
group that promotes 
safe cycling 
infrastructure 

Promote project 

UCD  University College 
Dublin 

Support from academic 
colleagues 

ECO-UNESCO  Environmental 
education and 
youth organization 

Young environmentalist awards  

A playful city  Non-profit focusing 
on inclusive cities 

Citizen engagement in 
marginalized areas 

 
f. Community engagement (citizens) 

 
We will engage with school children. We are planning to engage at least 20 schools, with 20-30 
children per school (depending on class size) = 400-500 children. Children will share what they learn 
with their parents, and parents will share information with neighbors/the local community. 
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g. Co-creation methodologies proposed   
  

 Students will be shown example project ideas, but will also be encouraged to develop 
their own project ideas. A solutions idea generating game will be used to develop project 
ideas. This will be followed by an ideas sorting/voting exercise.  

 All project ideas will be collated during workshop 2. 
 

h. Selection criteria 
 

During workshop 3 students will discuss and then vote on which project to implement. 
 

i. Citizen science experiments 
 

We have developed a workbook of project ideas, but the students will be encouraged to also develop 
their own projects. 
  

Table 29: Project ideas listed in workbook 

 Project idea Description Theme Sensor 
data 

01 Car-Free 
Zone 

Engage with local councillors & community to advocate for a 
car- and/or idle-free zone around school. 
Students can use the sensor data they have gathered to 
demonstrate the harmful health & environmental impacts of 
increased traffic around their school. 

Active 
Travel 

Air 
quality 
Traffic 
 

02 Cycling Bus Students can organize a recurring ‘cycle bus’ with their peers to 
encourage more active travel in their school environment. Can 
go hand-in-hand with ‘soft touch’ initiatives, e.g. changing 
school uniform rules to enable inclusive cycling opportunities 
(e.g. #AndSheCycles campaign, 
https://greenschoolsireland.org/andshecycles-campaign/ ).   

Active 
Travel 

Air 
quality 
Traffic 
Weather 

03 UpCycling 
Bikes/ Bike 
Swap-Shop 

To facilitate more inclusive active travel among the school 
community, students can set up a ‘swap-shop’ where 
refurbished bikes are donated to students who currently don’t 
have access to bicycles at home.   
Similar project at Ballymun’s Rediscovery Centre.   

Active 
Travel 

Air 
quality 
Traffic 
Weather 

04 Rainwater 
Planters 

Drawing on Dublin City Council’s (DCC) guide 

(https://www.dublincity.ie/sites/default/files/2021-04/a-how-to-

guide-to-rainwater-planters-english.pdf) , students can build a 

planter that collects clean rainwater that can is used to grow 
flower beds and plants. Beyond saving water, this project 
increases vegetation in schools and encourages pollinators 
(e.g., bees).   

Nature 
Based 
Solution 

Weather 

05 Environmen
tal 
Newspaper 
& Blog 

Students can develop a monthly or bi-weekly newspaper/blog 
that reports on air quality and traffic stats for their school. 
Additional topics covered may include national/global 
environmental news, air quality explainer posts, and active travel 
challenges for the school community.  

Climate 
Action 

Air 
quality 
Traffic 
Weather 

06 TY <> 1st 
Years 
Climate 
Buddy  

Transition Year (YT) students could establish a ‘Climate Buddy’ 
system with first year students. TYs can create fun activities to 
help their younger peers understand air quality & traffic levels, 
along with the sensor technology that measures these patterns. 

Climate 
Action 

Air 
quality 
Traffic 
Weather 

07 Social 
Media 
Campaign 

Students can set up and manage an educational social media 
account to document air pollution levels, create informative and 
engaging content on local environmental challenges & possible 
solutions. Challenges: requires teacher supervision & careful 
selection of social media platform.   

Climate 
Action 

Air 
quality 
Traffic 
Weather 

08 Community 
Garden  

TYs can work with Community Gardens in Ireland 
(https://cgireland.org/) & local groups (e.g., Tidy Towns; Active 
Age) to set up a community garden in their school. Students can 

Nature 
Based 
Solution 

Air 
quality 
Traffic 

https://greenschoolsireland.org/andshecycles-campaign/
https://rediscovery-centre.myshopify.com/collections/bikes
https://www.dublincity.ie/sites/default/files/2021-04/a-how-to-guide-to-rainwater-planters-english.pdf
https://www.dublincity.ie/sites/default/files/2021-04/a-how-to-guide-to-rainwater-planters-english.pdf
https://cgireland.org/
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use the sensors to map the long-term environmental impact 
of the garden.  

Weather 

09 Rent-a-Bike To ensure all students can participate in active travel, TYs can 
establish a bike rental scheme using donated bikes from 
students, staff & wider community. With designated drop-off & 
collection points, students can rent a bike for their journey to 
& from school.  
Challenges: acquiring stock of rental bikes; storage; bike 
maintenance; insurance & organizational issues.  

Active 
Travel 

Air 
quality 
Traffic 
Weather 

10 Art 
piece/mural  

Combining science & the arts, students can design a mural that 
brings attention to the environmental challenges their school 
community faces. It offers students the creative space to 
understand the climate crisis while allowing them to voice their 
hopes for the future. E.g, Mural in Skerries' primary school  
(https://developmenteducation.ie/feature/hope-act-together-
climate-justice-mural-skerries/)  

Climate 
Action 

Air 
quality 
Traffic 
Weather 

11 Climate 
Awareness 
Day 

Students can design a series of activities that coincide with 
Climate Action Week & Earth Day etc. for the school community 
to participate in. These activities can include: active travel 
challenge, social media campaign, student climate panel 
discussion, documentary screenings, sensor demonstrations.  

Active 
Travel; 
Climate 
Action 

Air 
quality 
Traffic 
Weather 

12 Green 
Infrastructu
re  

Students can design and implement a piece of green 
infrastructure (e.g., green wall; green roof, hedgerows; green 
parking) in their school to alleviate localized air pollution while 
improving biodiversity and rainwater run-off. 

Nature 
Based 
Solution 

Air 
quality 
Traffic 
Weather 

13 Active 
Travel 
Competition
   

Students could create a school-wide active travel competition 
where points &/or prizes are awarded to the individual/class that 
cycles/walks the most over a certain period of time. An active 
travel competition could be accompanied with a survey to 
understand the how’s & why’s behind students’ travel methods. 

Active 
Travel 

Air 
quality 
Traffic 
Weather 

14 Clean Air 
Poetry 
Competition 

As part of Clean Air Week 2021 
(https://greenschoolsireland.org/clean-air-week-2021/), a poetry 
contest (https://greenschoolsireland.org/clean-air-week-poetry-

competition-winners-announced/) was successfully run by the 

Green Schools Travel Program. Students were encouraged to 
think creatively about the environment they encounter 
daily, and how increased traffic and air pollution might threaten 
it. Combining sciences and the arts, a poetry competition can 
be easily incorporated into larger projects.  

Active 
Travel 
Climate 
Action 

Air 
quality 
Traffic  
Weather  

15 Map My 
School 
Journey 

Using MyMaps or pen & paper, students can map their journey 
to school while pinpointing the barriers they, and others in 
their community, may face when participating in active travel. 
This exercise encourages empathetic design-thinking & can go 
hand-in-hand with Green School’s #MyBikeStory campaign 
(https://greenschoolsireland.org/mybikestory-winners/). 

Active 
Travel 

Air 
quality  
Traffic  
Weather  

16 Traffic 
Survey & 
Report  

As part of a clean air campaign, students can conduct a survey 
that examines how students travel to school, why they travel a 
certain way, and what impact this has on their environmental 
sensitivity. Students can use this data to understand barriers 
to active travel and how best to overcome these.   

Active 
Travel 

Air 
quality  
Traffic  
Weather  

 
j. Potential effect of the solutions 

 
By showing the students that their projects can reduce traffic and air pollution at the school gates, 
we will encourage them to turn their projects into longer term solutions. As schools are at the center 
of communities, these insights will be shared with parents and through them with the wider 
community. 
 
 

https://developmenteducation.ie/feature/hope-act-together-climate-justice-mural-skerries/
https://developmenteducation.ie/feature/hope-act-together-climate-justice-mural-skerries/
https://greenschoolsireland.org/clean-air-week-2021/
https://greenschoolsireland.org/clean-air-week-poetry-competition-winners-announced/
https://greenschoolsireland.org/clean-air-week-poetry-competition-winners-announced/
https://greenschoolsireland.org/mybikestory-winners/
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3.4.3 Planned schedule/timeline 
 

Table 30: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 
the project at trimester scale 

Trimestral Chronogram Milestones 

2022 

J-F-M  Planning of work, stakeholder engagement. 

A-M-J  10/6/2022 First workshop with stakeholders.  

J-A-S  Equipment testing and maintenance. First school workshops in 
September. Work with university students on MeteoTracker.  

O-N-D Workshop 1 in schools. Work with university students on MeteoTracker. 

2023 

J-F-M Workshop 2+3 in schools. These workshops will be held 1-2 weeks 
apart to keep the momentum going.  

A-M-J  Monitoring of school interventions via sensors. Students will be 
encouraged to enter projects into environmental competitions, e.g., 
ECO-UNESCO. UCD Festival. 2nd stakeholder workshop.  

J-A-S  Data analysis, equipment maintenance, development of templates for 
2nd round of school engagement 

O-N-D  2nd round of school engagement 

2024 

J-F-M  2nd round of school engagement 

A-M-J  2nd round of school engagement, 3rd stakeholder workshop. 

J-A-S  Data analysis, Development of climate action training schools and 
MOOC 

O-N-D Climate action training schools and MOOC 

2025 

J-F-M  Final stakeholder workshop 

  
 

3.4.4 Technical and non-technical risks associated 

 
Technical risks: 
 
Related to sensor installation: 

 No private WiFi network: the possibility to use a hotspot laptop computer or run the SCK in 
SD card mode. 

 No outdoor electricity for the SCK: use of a solar panel. 

 Lack of expertise to install sensors: staff from the I-CHANGE project will install sensor during 
the first workshop. 

 
Non-technical risks: 
 

 Low level of participation: Support from the local councils and AnTaisce to identify suitable 
schools. Previous work with schools, so continued engagement.  

 Limited resources: AnTaisce have offered to support to install sensors/provide solar panels. 
A small number of community champions engaged through previous projects can also help.  

 Difficulties in maintaining interest: Workshops 2 and 3 will be held close together to keep the 
momentum going. 

 
 

3.4.5 Administrative and community engagement procedures to be followed  

 
We will follow standard procedures in all of our scientific, administrative and community engagement.  
As we will engage with children, we will ensure that all child safeguarding rules are followed. We will 
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use scientific standard practices and follow the University College Dublin’s guidelines for 
administrative procedures. 
 
 

3.4.6 Indicators to calculate the social and scientific impact 

 
Quantitative indicators: 
 

 Number of sensors deployed, number of observations collected  

 Number of schools/students involved  

 Number of posts/tweets related with the activities of the Living Lab.  
 

Qualitative indicators: 
 

 Questionnaire at start of workshop 1 and at end of workshop 3  

 Projects entered into Young Environmentalist awards 

 Personal opinions and comments that citizens will be encouraged to provide   

 Interest in participation in future activities  

 Media Coverage of the Living Lab  
 
 

3.4.7 Proposals to ensure continuity 

 

Through the Green schools and safe routes to school campaigns we expect that interest will continue 
to develop solutions that will help to increase active travel to schools. Schools may incorporate 
lessons on traffic and air pollution in their curriculum and can use the collected data to educate 
students in future years.  
 
 

3.4.8 The first Living Lab Workshop 
 

The first stakeholder workshop of the I-CHANGE Dublin Living Lab took place on 10th June 2022 in 
the Spatial Dynamics Lab of University College Dublin. It was attended by 15 partners from industry, 
academia, local government and civil society. The workshop started with a welcome from Prof 
Francesco Pilla, who then introduced partners to the I-CHANGE project and explained how it fits 
within the wide range of climate challenges that the Dublin living labs are tackling. This was followed 
by a presentation by Dr Anna Mölter showcasing the two sensors, the traffic counter and the air 
quality monitor, that will be installed in schools across Dublin as part of the I-CHANGE project. Then 
Dr Mölter and Grace D’Arcy from SmartDublin talked about the planned work with schools, which 
will start after the summer holidays. They showed an overview of the planned activities (sensor 
installation, co-creation of behavioral intervention, monitoring of intervention, dissemination of 
findings), the timeline for workshops in schools, the target number of schools that will participate, 
and some examples of activities that schools could do to promote active travel to the school. These 
examples included awareness campaigns targeting families or the local community around the 
school, as well as events such as active travel week. After these presentations the hands-on part of 
the workshop began. Attendees were split into groups and each group was asked to identify risks, 
constraints and opportunities within four areas of the project: School recruitment, Workshops, 
Sensors, Empowerment activities. To document their ideas each group was given a large sheet of 
paper, different colored pens and different colored sticky notes. Lively discussions took place, and 
the attendees highlighted several risks and constraints that need to be taken into account during the 
project. However, they also identified a wide range of excellent opportunities for the project, and in 
several cases showed that risks and constraints could be converted into opportunities. For example, 
it was identified as a risk that low science capital could be a challenge for students; however, 
participating in I-CHANGE could be a great way to overcome this. The interactive part of the 
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workshop concluded with a brief presentation from each group on their main discussion points and 
findings. The workshop then finished off with a pizza lunch. 
 

   
Figure 9 and 10: Images from small group debating activities from the first workshop of Dublin Living Lab 

   
Figure 11 and 12: Images from the plenary sessions where each group expose its conclusions during the first 

workshop of Dublin Living Lab  

  

3.4.9 Activities or methods for sharing feedback to Living Lab participants  

 
The students will review the data collected by the sensors during the workshops. We will offer 
schools additional data analysis workshops, where the students can look more closely at the data.  
We will publish summary findings from the LL via social media and national news. 
 

3.4.10 Communication and dissemination plan  

 
We will participate in international conferences (e.g., Transport Research Association) and present 
findings from the LL work.  
We will use the data collected by the sensors to write 1-2 scientific publications. These will focus on 
the performance of the sensors and the correlation between traffic and air pollution. The survey data 
collected during the workshops will be used in a scientific publication on children’s attitudes and 
beliefs towards environmental problems. We expect to write 1-2 further publications that address the 
Dublin LL work more generally, e.g., the impact of the interventions. 
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3.5 Genoa Living Lab 

 

3.5.1 Challenge/s of the Living Lab 

 
(1) Urban floods and flash floods are very frequent in the Genoa and they produce widespread 

impacts. Climate change is expected to increase their frequency. 
 

(2) Severe wind and marine storms are another important meteo-hydrological event of high 
impact in the Genoa Living Lab area. They are expected to increase as well because of 
climate change.  
 

(3) Shallow and deep landslides triggered by intense rainfall are common in the Genoa province.  
Damage to people, infrastructure and buildings are expected to increase due to climate 
change 
 

(4) The population is not fully aware of the spatio-temporal evolution of these phenomena, as 
well as of the adaptation measures to respond correctly, reduce their impact and mitigate the 
near future increase of frequency due to climate change related process by changing the 
citizen behavior. 
 

(5) Know better the tourism’s problem in a “risky” city, also involving Institutions already 
interested in disasters. 

 
 

3.5.2 Interventions and citizen science activities 

 

a. Objectives 
 

 Organize conferences and exchange knowledge activities concerning climate change 
impacts on extreme rainfall, also about the “profane knowledge”. (Challenge 1) 

 

 Monitoring atmospheric phenomena using smart citizen kit for air quality, personal 
weather stations and MeteoTrackers sensors on the move (car, bicycle, boats etc.). 
(Challenge 1) 

 

 Amateur picture sessions (Unione Italiana Fotoamatori) to capture essential physical 
phenomena corresponding to extreme meteo-hydrological events. (Challenge 1) 

 

 Implement and deploy the National Research Council (CNR) Web-apps in collaboration 
with high level students to create and disseminate reports concerning the critical 
environmental conditions that could require monitoring or rapid intervention (Challenge 
3) 

      

 Organize courses on natural hazards and risks intended to increase high level students’ 
risk perception and awareness. Involvement of students in training activities and 
development of web-apps for reporting natural hazards (Challenge 3) 

 

 Develop and provide citizen scientists with a web-based system aimed at identifying 
possible land-use changes related to the occurrence of landslides. (Challenge 3) 

 

 Involving citizen scientists in the development of a system for the automatic detection of 
road subsidence related to incipient and/or slow landslides. (Challenge 3) 

 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

55 

 Experiment a monitoring via boat of weather indices and study the reliability and 
continuity of MeteoTracker data on the sea. (Challenge 2) 
 

 Organize conferences and exchange knowledge moments concerning climate change 
impacts on marine storms, also about the “profane knowledge”. (Challenge 2) 

 

 Bring climate change issues in the schools and among young people to study the 
psychological effects of climate change in children to experiment the idea “More 
knowledge, less fear” with psychologists. (Challenge 4) 

 

 Decrease of socioeconomic damages in the Genoa Living Lab caused by extreme rainfall 
and winds events taking into account citizen participation and aligned with the 
Sustainable Development Goals. (Challenges 4 and 5) 

 

 Propose a serious game related to air pollution to increase the knowledge and the 
awareness of citizens at different levels: this can be included in learning paths and/or be 
presented at science festivals and initiatives. (Challenges 4 and 5) 

 
b. Name of the Living Lab, Location/study area  

 
Table 31: Name and localization for the genoa Living Lab 

Name of your LL Genoa Living Lab 

Localization Genoa city and the Metropolitan Area of Genoa 

 
c. Description of the phases and activities 

 
(1) Identification of the main risks and climate challenges, with the help of the partners 

 
(2) Identification and contact with potential stakeholders: through the quadruple helix we 

identified the stakeholders (institutions, citizens, academia, civil society) 
 

(3) Meetings with stakeholders 
 
(4) In person Stakeholders Workshop (31 May 2022), as part of the EU Green Week, to co-

decide the challenges we are working in and co-design solutions 
 
(5) Campaign to test MeteoTrackers with bicycle 
 
(6) Campaign to test MeteoTrackers with boats 
 
(7) Campaign to test MeteoTrackers with cars 
 
(8) Installation of personal weather stations in different schools in the Genoa Living Lab area 

 
(9) Tailoring of web-apps for reporting natural hazards 

 
(10) Development of algorithms and code for the land-cover change-detection service 
 
(11) Development of algorithms and code for the automatic detections of road cracks related 

to landslides  
 
(12) Development of serious game to engage citizens at different levels: learning courses as 

well as science festivals and dissemination activities 
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(13) Organization of meetings with schools to define proper training courses, based on the 
workshop results and in collaboration with the different actors involved (Genoa University, 
Local Associations, Municipal social services and so on) 

 
(14) Training on data collection for citizens/students 

 Observation and data collection campaign: impacts and behavioral/structural adaptation 

 MeteoTracker distribution among interested collaborators 

 Installation of air quality sensors into selected places  

 Web-apps distribution for reporting on natural hazards impacts and consequences 

 Explanation and use of serious games      
 

(15) Data collection and data processing 

 School campaigns with MeteoTrackers and personal weather stations 

 Touristic boats campaigns 

 Mountain bike campaigns 

 Strategic city tracks with MeteoTracker to collect meteorological data 

 School campaigns with web-apps 

 Use the air pollutant data for serious games 
 

(16) Development and implementation of the selected solutions 

 Participatory activities with schools, touristic boats managers, mountain bike groups, 
and local trade associations 

 Dissemination of the results and outcomes to other citizens of the neighborhood with a 
summarizing key message 

 Citizen activity with implementation of improvements in behaviors to decrease the 
impact of extreme meteorological phenomena 

 
d. Equipment and/or materials to be used 

 
Table 32: Instruments that are planned to be used in the Genoa Living Lab 

Instruments, sensors, etc. Application 

MeteoTracker Citizen-science: Citizens will record meteorological 
information in different tracks around the city in different 
scenarios and day times 

Smart citizen kit   
 

Citizen-science: Air quality measurements in different areas 
of the city. Analysis based on location and time of year and 
the impact of extreme events, works and interventions 
(tactical urban planning...) 

CNR Web-apps 
 

Database on floods and landslides, impacts, good/bad 
practices. Citizen-science: Citizens contribute to this 
database uploading their observations and findings. Students 
contribute developing their own implementation of the web-
apps 

Social media reports Recollect additional information about impacts and affected 
areas by extreme rainfall events 

Personal weather stations 
network  

Local network of non-official automatic weather stations 
enriched by stations installed in specific school. 

Serious games on air pollution Citizen awareness: use of serious games to engage people in 
a more critical understanding of the actual impact of specific 
pollutant on their life and health  

 
e. Stakeholders involved 

 
Table 33: Stakeholders involved in the Genoa Living Lab 

GENOA LIVING LAB 

Name  Abbreviation Brief description Potential contribution 
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Cooperativa 
Battellieri Tigullio 

CBT Boatman company Collection of observational data 
with MeteoTracker installed on 
boats 

Turchino Outdoor TO Mountain bike fans Collection of observational data 
with MeteoTracker installed on 
bikes 

Genoa local trade 
associations 

CIV Local trade 
associations 

Co-design civil protection 
procedures 
Know better the tourism’s problem 
in a “risky” city  
Involve the institutions already 
interested in disasters 

Primary and 
secondary schools  

Schools Primary and 
secondary schools’ 
students 

Bring climate change issues in the 
schools and among young people 
Study the psychological effects of 
climate change in child 
Experiment “More knowledge, 
less fear” with psychologists 
Use the sandbox: how the rainfall 
differently according to the 
orography 
Developing web-apps devoted to 
collect (crowd-sourcing) 
information on landslides and 
floods 
Playing serious games for air 
pollution 

Liguria Via Mare LVM Boatman company Collection of observational data 
with MeteoTracker installed on 
boats 

Guardia Costiera 
Ausiliaria 

GCA Auxiliary coast 
guard 

Collection of observational data 
with MeteoTracker installed on 
boats and plastic sea collection 

Department of 
education sciences  

DISFOR Department of 
University of Genoa 

Study the psychological effects of 
climate change in children 

Liguria Region LR Liguria Region Cooperate in training activities in 
schools about high impact 
weather events and civil 
protection measures  

Genoa Municipality GM Civil Protection 
authorities      

Facilitating cooperation with local 
trade associations, and schools 

Chiavari Municipality CM Civil Protection 
authorities      

Cooperation with high-level 
schools for monitoring landslide 
and other extreme events impacts 
on Chiavari area (inside Genoa 
Municipality) 

Unione Italiana 
Fotoamatori 

UIF Unione Italiana 
Fotoamatori 

Photo campaigns and contests 
about weather processes and 
climate change 

 
f. Community engagement (citizens) 

 
The engagement of citizens and communities will be through some stakeholders, entities and social 
leaders, social media, science festivals and other scientific events in the street and in Genoa 
municipality schools and Natural History Museum “G. Doria”.  
In the case of schools, we will engage the steering teams and some teachers to have the support 
and collaboration to create commissions between teachers, students and I-CHANGE members; to 
do the necessary training of leaders and promoters; to involve the families through the students and 
School's Family Associations. Citizen contribution will be mainly: 
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 taking data and observations, conducting tours and providing information on the good/bad 
practices 

 helping to spread the message among their contacts. 
 

g. Co-creation methodologies proposed (serious games, scoring of proposals, …)   
 

 Brainstorming of stakeholders and citizen (e.g., with panels in street activities, as well as 
at schools) 

 Prioritization and evaluation of ideas in working groups  

 Participating in a serious game to play different key roles in the climate change actions 
towards mitigation and adaptation (e.g. at the Genoa Science Festival 2022) 

 Design thinking activities 

 Focus group meetings 

 Digital/virtual methodologies 
 

h. Selection criteria 
 

In the Genoa Living Lab we have decided to use the SWOT methodology as a selection process of 
the different recruited proposals during the workshops. Different SWOT will be considered according 
to the different characteristics of the territory (also social differences), based on the climate 
adaptation/mitigation to be implemented. 
 

i. Citizen science experiments  
 

Table 34: Activity table 1 for the Genoa Living Lab 

ACTIVITY 1 

Challenge 1 and 3 

Tools CNR web-apps 

Description Collection of damages and impacts due to heavy precipitation and floods in 
the city and effective or ineffective practices to mitigate them. Collection of 
information on road-cracks related to landslides. 

Objective Development and validation of systems for the automatic detection of land-
cover change and landslide related road-cracks. Evaluation of the citizen 
perception. Identification of the behaviors that should be changed. 

 
Table 35: Activity table 2 for the Genoa Living Lab 

ACTIVITY 2 

Challenge 2 

Tools Bikes or alternative transport (boat, cars etc.) 
MeteoTracker 

Description The participants will collect meteorological information by performing paths 
with the MeteoTrackers in different hours of the day during different months. 
Various campaigns will be carried out. Each one will start with a training 
session and delivery of the sensors and (flexible) scheduling of the routes. At 
the end there will be a session to share the experience, collect the sensors 
and presentation of preliminary results. 

Objective Comparison with other data such as from authoritative and personal weather 
stations networks. Collaborative understanding of fine scale temperature 
spatio-temporal variability and dependence on local orography, land cover 
etc. 

 
Table 36: Activity table 3 for the Genoa Living Lab 

ACTIVITY 3 

Challenge 3 

Tools Psychological effects of climate change 

Description To investigate psychological effects of climate change in schools through the 
support of professional experts: laboratories, open lessons on climate 
change, water cycle, risks of the territory. 
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Objective To understand if a deeper knowledge of climate change helps young 
generations in having a proactive behavior instead of a passive one, thus 
reducing the carbon footprint of the community 

 
Table 37: Activity table 4 for the Genoa Living Lab 

ACTIVITY 4 

Challenge 1, 3 

Tools Personal weather stations monitoring 
 

Description To use weather stations data to understand simple atmospheric processes. 

Objective To learn how to process (plot, visualize, and analyze) weather data and 
building a better understanding of climate change related phenomena. 

 
Table 38: Activity table 5 for the Genoa Living Lab 

ACTIVITY 5 

Challenge 1, 2 

Tools Weather phenomena photo campaigns . 

Description Collection of photos of weather phenomena in cooperation with UIF (Unione 
Italiana Fotoamatori). 

Objective To understand how to observe and capture weather phenomena through 
cameras. 

 
Table 39: Activity table 6 for the Genoa Living Lab 

ACTIVITY 6 

Challenge 4 

Tools Conferences and meetings 

Description Conferences and meetings to discuss the meaning of the data collected by 
the instruments, to share the knowledge, also in relation to the touristic 
environment of Genoa. 

Objective To understand the importance of the sensors data, how they can be merged 
with individual experience and if innovative solutions can be found, 
considering the touristic soul of the Genoa territory. 

 
j. Potential effect of the solutions 

 
We expect to improve the values and attitudes of citizenship in contributing to sustainable 
development and climate justice. We also expect that these values will be taken into account in future 
interventions of the administration and the promotion of new changes in individual and community 
behaviors. We expect to achieve these objectives thanks to the co-design of a common network 
based on citizen cooperation and the know-how improvement. We intend to raise awareness of 
natural hazards and make people realize the need to supplement information gathered by earth 
observation systems with data collected in the field. We would also consider air pollutants by 
disseminating scientific knowledge of their potential impact on citizen health through specific learning 
paths accomplished with the exploitation of informal tools as serious games. 
 
 

3.5.3 Planned schedule/timeline 

 
Table 40: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 

the project at trimester scale 

Trimestral Chronogram Milestones 

2022 

J-F-M  Definition of the LL risks, stakeholders and barriers: first ideas 

A-M-J  Stakeholder mapping and contact with the stakeholders 

1:1 online workshops with co-partners 
1:1 online workshops with stakeholders 
First in-person stakeholders workshop 

J-A-S On field campaigns with stakeholders (sensors) 
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Definition of Genoa LL activities with schools  

O-N-D Validation campaign of sensors 
Meetings on the usage of the data collected with the sensors and 
sharing of experience with stakeholders. 

2023 

J-F-M  Analysis of the ongoing Genoa LL activities, monitoring tools and 
sensors, platforms and initial outcomes 
Identification of communication needs according to the citizens 

A-M-J Community (citizens) meetings to show outcomes and to co-design 
research questions and proposal of changes/solutions and behavioral 
changes 
Continue co-testing of sensors 
Outreach activities 

2nd Annual stakeholders workshop 
Planning new testing activities 

J-A-S Genoa LL experiments and campaigns about other risks 

O-N-D Genoa LL experiments and campaigns about other risks 

2024 

J-F-M Analysis of the ongoing Genoa LL activities and outcomes Learnings 
Analysis of impact of the changes/solutions and/or behavioral changes 
implemented. 

A-M-J Community (citizens) meetings to show outcomes and co-analyze 
experiment results 
Outreach activities 

3rd  Annual stakeholders workshop   

 Synthesis of findings of the citizen science campaigns 

O-N-D Community (citizens) meetings to show outcomes and co-analyze 
experiment results 
Outreach activities 

2025 

J-F-M Workshop to develop a sustainability Plan 

 4th and final Annual stakeholders workshop and conclusions of I-
CHANGE project 

 
 

3.5.4 Technical and non-technical risks associated.  

 
Technical risks: 
 

 Technical problems with the app: test the web-apps interface in a wide manner, use it in 
different devices, tailoring the forms to the different type of users and aims. 

 Technical problems with the services: scientific problems with algorithm of land-cover change 
and road-cracks detection. Technical problems with the deployment of the services in the I-
CHANGE Environmental Impact Hub. 

 Technical problems with the sensors (MeteoTrackers, personal weather stations, smart 
citizen kit, camera) we want to operate in the different campaigns: undergo preliminary 
campaigns and experiments to check the correct operability of each of those and configure 
them in an adequate manner. Also, to assist the users during the experiments/campaigns 
and contact manufacturers if necessary 

 Technological barriers for a large sector of population: To be aware of this matter and always 
consider the less technology-complex solution; to work with different social associations that 
already exist in the city in the different neighbors to help reaching those persons for whom 
this may represent a problem. 
 

  



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

61 

Non-technical risks: 
 

 Low levels of participation: the integration of different social communities as stakeholders of 
the project to help us in reaching people to know the project, understand it and engage them. 

 Limited resources (economic investment, an appropriate space for the activities, …): to look 
for alternatives without a direct economic cost through the already existing entities of the city 
(involving them in the project) and the stakeholders (for instance using their infrastructures 
and online platforms). 

 Difficulties in maintain participants interested: maintain the participants involved in the 
science of the project, circulating easily understandable reports but still showing scientific 
results. Make them feel they are part of the solutions, and that their contribution is valuable. 
Sending feedback and acknowledge them after each activity. 

 Needed solutions and change in behavior of the citizens may be unpopular: sensibilization 
and awareness of the dimension of the problem: show them which could be the 
consequences in the following years (near future) if we don’t change anything and pointing 
out the benefits of the implementation of the proposed solutions. 

 
 

3.5.5 Administrative and community engagement procedures to be followed 

 
The quadruple helix stakeholders approach guarantees the engagement of scientific, administrative 
and community engagement. In relation to the specific procedures for the scientific community, it will 
be considered that their involvement will have a scientific impact, that is, that behind the experiments 
there is a solid scientific project. 
 
Regarding the administration, processes that imply efficiency in the use of time (few and short 
meetings) will be applied. The questionnaires, if necessary, will be done during the meetings and in 
all the meetings participatory spaces will always be enabled to collect their ideas and opinions. 
 
As for the community, face-to-face activities will be carried out at appropriate times for the target 
audience (for example, older people in the morning and young people in the afternoon). 
 
Activities at schools will be organized in close coordination with teachers to respect time and goals 
of the overall educational activities. 
 
 

3.5.6 Indicators to calculate the social and scientific impact  

 
Quantitative indicators: 
 

 Number of observations collected in the different campaigns 

 Number of total participants involved in each activity 

 Number of posts/tweets related with the activities of the Living Lab. Tweets impact 

 Media Coverage of the Living Lab (number of articles or posts in press or online media) 
 
Qualitative indicators: 
 

 Users and participants personal satisfaction after their participation in the activities 

 Personal opinions and comments that citizens will be encouraged to provide  

 Interest in participation in next activities 

 Intention to recommend and encourage friends to get involved in the project 

 Relation of implemented ideas with respect to proposed ideas 
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Also other KPI contemplated in the Project will be taken into account. Some examples at D5.1, Firus 
et al., 2022, and in the project proposal. 
 
 

3.5.7 Proposals to ensure continuity 

 
There is the plan to develop documentation to ensure an autonomous continuity of the project. 
Defining a clear workflow to define and work over new challenges in the city, or review and improve 
the paths to achieve the goals. 
 
With the involved schools we will ensure the appropriate formation of the teachers and provide 
counselling when necessary, in order to allow them to continue working in climate change 
sensibilization and mitigation for their own. We will sign an agreement with the public stakeholders 
to ensure the continuity of the project thanks to the integration of the tools and methodologies 
developed in the framework of I-CHANGE project over a larger number of schools, and other social 
groups.  
 
We intend to use the Environmental Impact Hub that will be developed in I-CHANGE as a platform 
that enables the automatic collection of new data. The idea is to use it to feed a system that enables 
the follow-up of the project research lines. 
 
 

3.5.8 The first Living Lab Workshop 
 

The name of the first Genoa LL event was "Participatory process in the adaptation and mitigation to 
climate change", organized in collaboration with Doria Museum, the Municipality of Genoa, ARPAL 
and Liguria Region, at the Civic Museum of Natural History of the city. 
 
The event aimed to communicate to the stakeholders and the citizens that: 

● CIMA Foundation and its Partners will use a multidisciplinary approach 
● Their goal is to strengthen the involvement and awareness of citizens (and other institutional 

actors) on climate change issues 
● They will carry out various actions: collection and processing of environmental data through 

citizen science activities, educational and information paths to better understand the impact 
of everyday behavior on the environment 

● Their activities will also be conducted in comparison with the other Living Labs: Amsterdam, 
Barcelona, Bologna, Dublin, Jerusalem, Ouagadougou (Burkina Faso); each focused on risk 
management and climate change in its own territory 

● The "Giacomo Doria" Natural History Museum will be the main place of Genoa Living Lab 
and it will become the reference point for the involvement of stakeholders, citizens and 
institutions on the issues of flood and sea storm management, measurement of 
meteorological data and the dissemination of personalized and localized information on 
possible environmental risks, as well as rules on how to deal with them 

● For these activities, some sensors will be used to understand and face the challenges 
deriving from climate change, such as weather stations on the go and smart citizen kits, 
combined with the App 

● All the data collected will converge in the I-CHANGE Environmental Impact Hub (EIH), a 
platform capable of returning to the community the meanings of the data collected and to 
scientists the data to which the results of other scientific initiatives on climate change can be 
linked 

 
The May 31 2022 event, from 5 to 7 pm, was made under the European Green Week and in the 
presence of the Press. 
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The Stakeholders have talked about their experience with Ligurian territory and Climate Change and 
they have assumed the role of «carriers of behavioral changing» and a «driving force» for good 
practices dissemination. 
 
 

 
Figure 13: I-CHANGE presentation held at the first Genoa Living Lab workshop during the European Green Week 

 

 
Figure 14: Details for the Genoa Living Lab event in the European Green Week 
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Figure 15: First Genoa Living Lab workshop program 

 
 

3.5.9 Activities or methods for sharing feedback to Living Lab participants  

 

We contemplate to write a report with all the collected data from MeteoTracker campaign and to 
circulate it among participants, so they can see how the data was used and what valuable information 
can be extracted from that. 
Also reported Impacts and extreme rainfall episodes are going to be added in our data base and 
they will be available online. Users will receive and e-mail with information about how to use the 
Environmental Impact Hub (EIH). Also, a summary of all the new contributions collected during the 
project campaigns will be added. 
Additionally, the reached outcomes of the project will be disseminated using social media, the I-
CHANGE project website, CIMA Research Foundation social media and website.  
We will also take advantage of oncoming municipal events, and science festivals to organize follow 
up activities and analysis of the results after implementation with citizens. 
Whenever and wherever possible some citizens (chosen on the basis of their commitment) will be 
involved as authors or at least personally thanked during the writing of scientific articles 
 
 

3.5.10 Communication and dissemination plan  

 
We plan to present the Genoa Living Lab activities to national and international conferences such 
as: 

 European Geophysical Union (EGU, www.egu.eu) conferences 

 American Geophysical Union (AGU, www.agu.org) conferences 
 

Furthermore, also peer reviewed journal will be considered for publications, such as:  
 Natural Hazards and Earth System Sciences https://natural-hazards-and-earth-system-

sciences.net/  

 Atmospheric Measurement Techniques https://www.atmospheric-measurement-
techniques.net/  

 Sensors https://www.mdpi.com/journal/sensors  
 
  

https://www.egu.eu/
http://www.agu.org/
https://natural-hazards-and-earth-system-sciences.net/
https://natural-hazards-and-earth-system-sciences.net/
https://www.atmospheric-measurement-techniques.net/
https://www.atmospheric-measurement-techniques.net/
https://www.mdpi.com/journal/sensors
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3.6 Hasselt Living Lab 

 

3.6.1 Challenge/s of the Living Lab 

 
For Hasselt city both sustainable transport and air quality are key issues and both issues to an extent 
are having a strong connection to each other as intervention in relation to sustainable transport help 
improve city air quality. The city has promoted several policies in relation to sustainable transport 
such as e.g., introduction of bike sharing schemes, road closures and restrictions for private vehicles 
(especially inside the inner ring) and increase in the supply of public transport. However, influencing 
behavioral change in relation to modal shift (moving from car to bike, public transport and walking) 
is still a major issue. The Hasselt Living Lab together with the Hasselt city investigates a range of 
intervention mechanisms to influence this behavior change which not only reduce congestion in the 
city but also improve its air quality. 
 
The Hasselt Living Lab addresses the following challenges:  
 

(1) Sustainable transport 
 

(2) Air Pollution 
 
 

3.6.2 Interventions and citizen science activities  

 
In Hasselt Living Lab there will be two main activities: 

 

1. Investigating behavioral change (modal shift) of school children for school commute to and 
its impact on air quality in the school surroundings - In collaboration with High-Five project  

2. Monitoring air quality and weather along various bike routes within Hasselt city 
 
 

a. Objectives 
 

Activity 1: 

 Reduction of motorized traffic in the surroundings of schools in Hasselt, especially related 
to school commute. (Challenge 1) 

 Monitoring change in the modal shift based on the intervention platform of High-five 
project (a gamification platform and high-five poles). (Challenge 1) 

 Investigate improvement of air quality around the school surroundings using low-cost 
sensors. (Challenge 2) 
 

Activity 2: 

 Cycling route sometimes are along the sides roads where there is a high traffic Volume, 
though this activity idea is to create a general estimate of air quality and meteorological 
conditions along various bicycling routes. (Challenge 1 & 2) 

 Investigate exposure of bicyclist around main roads of Hasselt city (Challenge 1) 

 Chalk out plans for improvement of air quality (Challenge 2) 
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b. Name of the Living Lab, Location/study area  
 

Table 41: Name and localization for the Hasselt Living Lab 

Name of your LL Hasselt living lab 

Localization Hasselt City 

 
Activity 1: 
The Hasselt Living Lab, together with Hasselt city and High-five project are jointly involved in this 
activity. There are 4 school locations chosen within Hasselt city, the name of the schools are as 
under: 

 Vrije basisschool De Hazelaar (centrum)  

 De Puzzel Basisschool (Runkst) 

 Stedelijke (Kuringen)   

 Kindercampus (Tuinwijk). 
 

 
Figure 16: Localization of the different schools involved in the Hasselt Living Lab. 

Activity 2: 
Cycling routes within inner and outer ring of Hasselt city 
 

c. Description of the phases and activities 
 

Activity 1:  
(1) Meeting/Planning with stakeholders:  

 Meeting with Hasselt city 

 Meeting with High-Five project representatives 

 First Stakeholder workshop, Exchange of ideas, Brainstorming and Planning 

 Making concrete plans with High-Five project 

 Meeting with Schools principals, identifying location of installation of low-cost air quality 
sensors 
 

(2) Engaging Citizens (Parents of school going children):  

 Recruiting volunteers for air quality sensors installation  

 Engaging citizens to demonstrate sensors working and its installation along with the 
explanation of data platform  

 Low-cost air quality sensor installation in the surrounding of 4 schools in Hasselt based 
on the recruited citizens location 
 

(3) Monitoring & analysis of data:  
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 Continuous monitoring of data, also looking for any problems and then rectifying those 
problems  

 Validating the data with other sensors or data from other sources 

 Collecting data from High-Five project in order to envision behavior change 

 Analysis of the collected data to see the effect of intervention and also improvement of 
air quality 
 

(4) Dissemination of key findings:  

 Arrangement of four dissemination workshops (one for each school), with explanation of 
results (inviting parents and school staff, together with other stakeholders) 

 Dissemination of activity finding locally and via other channels 
 
Activity 2:  

(1) Meeting/Planning with stakeholders:  

 Meeting with Hasselt city 

 Meeting with De Fietsersbond 

 Workshop with Stakeholders (discussion and brainstorming of the idea) 

 Making concrete plans for this activity 

 Defining bicycle routes, co-creation of new ideas  
 

(2) Engaging Citizens and students in the Hasselt university  

 Recruiting volunteers for the activity (Students from Hasselt university and Hasselt 
citizens and De Fietsersbond members) 

 Engaging the volunteers (training of participants with sensors) and workshop for defining 
bicycling routes within Hasselt city  

 Citizens to demonstrate sensors working and its installation along with the explanation of 
data platform  

 
(3) Monitoring & analysis of data:  

 Continuous monitoring of data, also looking for any problems and then rectifying those 
problems  

 Validating the data with other sensors or data from other sources 

 Analysis of the collected data to develop air quality mapping of bicycle routes within 
Hasselt city 

 
(4) Dissemination of key findings:  

 Arrangement dissemination workshops with explanation of results (inviting citizens and 
stakeholders) 

 Dissemination of activity finding locally and via other channels.  
 

d. Equipment and/or materials to be used 
 

Table 42: Instruments that are planned to be used in the Hasselt Living Lab 

Instruments, sensors, etc. Application 

SmartCitizen kit Air quality monitor  

High-five project Poles Monitoring school commute on walking and biking (active 
school travel) 

MeteoTracker Monitoring weather conditions 

Local meteorological and air 
quality reference and amateur 
networks 

Additional data collected from the city by public meteorological 
and air quality stations part of reference and amateur 
networks for further analyses, validation,  

 
e. Stakeholders involved 

 
Activity 1 and Activity 2 
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Table 43: Stakeholders involved in the Hasselt Living Lab 

HASSELT LIVING LAB 

Name  Abbreviation Brief description Potential contribution 

High-five (Industry)  An organization 
who is running pilot 
project in the cities 
in Flanders  

The organization provides the 
high-five poles around the 
surrounding locations, the 
gamification platform for school 
kids and managing the high-five 
project 

Schools staff and 
ouders committee (4 
schools in Hasselt 
city)  
(Society) 

 Representative of 
Schools and 
parents committee 

Raising awareness about the 
active school travel, keeping 
school kids and their parents 
informed and also provide 
necessary guidance for identifying 
suitable locations for sensor 
installations 

Hasselt University 
(Academics) 

 Experts from 
Mobility and 
environmental fields 

Provide necessary guidance on 
the analysis techniques, data 
issues etc. 

Flemish 
Environmental 
Agency 
(Policy makers) 

VMM Environmental and 
meteorological 
monitoring; 
meteorological and 
air quality forecasts; 
regional traffic plans 
and policies; 
regional energy and 
emission 
inventories 

Data provider from reference 
meteorological and air quality 
stations in the city and in the 
whole Emilia-Romagna region. 
Analysis of energy supply and 
demand with a focus on 
renewable energy sources. 

De Lijn 
(Industry) 

 Bus Operators in 
Flemish part of the 
Belgium 

Transport routes and timetables; 
possible installation of sensors to 
monitor various parts of the city; 
data of use of public transport also 
for commuting people. 

Mobit 
(Industry) 

 Free floating bike 
sharing scheme in 
Hasselt and other 
cities in Belgium 

Providing users with the option of 
leaving the bikes anywhere within 
the city appears to be the right 
incentive to lure in more users 
than fixed-station schemes. A key 
stakeholder that can benefit from 
the findings of this project and 
raise awareness through their 
social awareness programs 

De Fietsersbond 
(society) 

 Bicycling social 
community group 
within Flanders 
region 

Raise awareness, help in 
recruiting bicyclist for living lab 
activities 

 
f. Community engagement (citizens) 

 
Activity 1: 
We are engaging school parents of the children from four school of Hasselt city. For sensor 
installation we already recruited several parents/nearby houses surrounding the schools. However, 
for the workshops we will recruit more parents of school children (at least 30 from each school). 
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Activity 2: 
We will be engaging a cycling organization and also several individuals that are registered to that 
organization will participate as a volunteer to install MeteoTrackers on their bike. Because of limited 
number of sensors, we will recruit periodically. The plan is to recruit at least 30 individuals for this 
activity.    
 

g. Co-creation methodologies proposed  
 

Activity 1 & 2 

 Brainstorming involving all stakeholders’ and citizens (especially school staff): we 
discussed the possibilities to integrate with the high-five project with instruments that are 
available at our Living Lab 

 Focus group discussions 

 Co-creation activities with stakeholders to obtain key locations for sensors giving the 
limited resources.  

 Road shows and co-creation of demonstrative prototype test experiments  
 

h. Selection criteria 
 

Activity 1 & 2 
Based on our experience in the Living Lab, we will adopt the SWOT methodology to evaluate and 
select the best proposals during the workshops. Other criteria will include the costs, the feasibility, 
and the eventual administrative barriers (e.g., permissions, accessibility of the location) of the 
proposed interventions. 
 

i. Citizen science experiments 
 

Table 44: Activity table 1 for the Hasselt Living Lab 

ACTIVITY 1 

Challenge 1, 2 

Tools High-Five project Poles 

Description Citizen science experiment where in each phase Hasselt residents/citizens 
are playing key role either in collecting data or responding to the given 
intervention. The sensors are installed at various locations within Hasselt 
(outside volunteers houses in the neighborhood of schools). School children 
are offered a band that can be tap on the High-five poles and they are placed 
strategically at surrounding of schools to make sure the children are 
commuting either by bike or by walk. School children and their parents are 
briefed about the High-Five project and their gamification platform during the 
launching activity. Together with High-Five project we will analyze the change 
in behavior (modal shift) and also effect on air quality in the surroundings of 
the schools, the key findings are disseminated again to the citizen in 
workshops to raise awareness and to re-launch similar campaigns for more 
effectiveness.   

Objective Increase air pollution awareness around schools and evaluate the effects 
potential behavior changes 

 
Table 45: Activity table 2 for the Hasselt Living Lab 

ACTIVITY 2 

Challenge 1, 2 

Tools MeteoTracker 
Smart citizen kit 
Local meteorological and air quality reference and amateur networks 

Description This activity is also based on citizen science approach. Citizens are key here 
who will collect and record data, also a few sessions will be conducted with 
them to train each one about how sensor can be used to collect data. Also, 
routes will be designed where each participant need to travel to collect data. 
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the key findings are disseminated again to the citizen in workshops to raise 
awareness and to re-launch similar campaigns for more effectiveness.   

Objective Increase air pollution awareness around the bicycle routes within Hasselt city. 

 
j. Potential effect of the solutions 

 
Activity 1: 
By showing the students that their changed behavior not only decreases the traffic around the 
schools but also the air quality has improved. We will elaborate school children and their parents on 
the secondary effect of such behavioral change such as improvement of health, increase in the road 
safety situation etc. This way we will further influence parents and their children to continue further 
using active mode of travel to school. Of course, the findings would be generalized and children and 
their parents are then aware of benefits of active travelling not only for school commute but for other 
activities as well.    
 
Activity 2: 
A complete mapping would be done where bicycle routes within the city are annotated with air quality 
data. This would be very helpful to estimate exposure to bicyclists and also for policy makers to 
improve the conditions of bicycle routes (especially their air quality).  
 
 

3.6.3 Planned schedule/timeline 
 

Table 46: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 
the project at trimester scale 

Trimestral Chronogram  Milestones  

2022  

J-F-M   Definition of the LL interests and first ideas. What kind of stakeholders 
we want to involve? Analysis of risks and barriers (Activity 1 & 2) 

A-M-J   Stakeholder mapping. Contact to stakeholders (Activity 1 &2) 

First in person Living Lab workshop with stakeholders (Activity 1 & 2) 

J-A-S  Chalk out plans with stakeholders (especially high-five project and 
schools), (Activity 1) 

Design of the Implementation Plan (Activity 1)   

Visit schools and recruitment of houses for volunteering sensors 
installation (Activity 1) 

Installation of Sensors and monitoring data (Activity 1) 

O-N-D  
  
  

Monitoring data (Activity 1) 

Collecting other background data to support validation of obtained data 
from sensors (Activity 1) 

MeteoTracker sensors and their testing (Activity 2) 

2023  

J-F-M   Some preliminary analysis of the collected data with high-five project 
and air quality data (Activity 1) 

Mid-activity workshops with stakeholders to discuss key findings 
(Activity 1)  

Recruiting for activity 2 and start data collection 

A-M-J  Data analysis of the results of the first monitoring campaign. (Activity 1)   

Community meeting to learn how to interpret the data collected within 
the citizen science activities. Feedback from the participants on 
monitoring sensors and tools used in the first campaign (Activity 1)  

J-A-S  Stakeholders workshop to show outcomes and to co-design research 
questions and proposal of changes/solutions and behavioral changes. 
Analysis of main outcomes. (Activity 1) 

O-N-D  Analysis of Data (Activity 2) 

2024  

J-F-M  
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A-M-J  Community meeting to learn how to interpret the data collected within 
the citizen science activities. Feedback from the participants on 
monitoring sensors and tools used in the first campaign (Activity 2) 

J-A-S  Stakeholders workshop to show outcomes and to co-design research 
questions and proposal of changes/solutions and behavioral changes. 
Analysis of main outcomes. (Activity 1) O-N-D  

2025  

J-F-M  Workshop to develop a sustainability Plan for the Living Lab. I-
CHANGE. Collection of feedback on the materials, guidelines and tools 
developed within the project’s lifetime 

 
 

3.6.4 Technical and non-technical risks associated.  

 
Technical risks: 
 

 Sensor installation: WiFi connectivity, Laptop availability, SD card mode in case of no WiFi 
connectivity, lack of expertise to install sensors, electricity requirement for outdoor installation 
of air quality sensor, finding issues for the technical problem, compatibility of Android and 
iOS applications/accessibility issues. 

 
Non-technical risks: 
 

 Recruiting participants for Activity 1 & 2, Hasselt city and De Fietsbond organization have 
promised to provide support in the recruitment process.  

 Resource Limitations:  maintain citizen engagement is time and resource consuming. It is 
therefore extremely important to stay connected with civic associations and involve university 
students to support the Living Lab activities. 

 Difficulties in maintaining interest, we will explore ways to keep the interest high.  
 
 

3.6.5 Administrative and community engagement procedures to be followed  
 

 
We will follow standard procedures in all of our scientific, administrative and community engagement. 
Special care will be taken during workshops where students will participate. We will also learn from 
other living labs in order to further maintain scientific integrity in our procedures.  
 
 

3.6.6 Indicators to calculate the social and scientific impact  
 

Quantitative indicators: 
 

 Number of citizen science campaigns organized 

 Number of participants in each activity (campaign or workshop) 

 Valid data collected in the campaigns 

 Media coverage of the Living Lab  

 Number of posts on the social media 

 Number of co-designed interventions 

 Number and type of sensors used 
 
Qualitative indicators: 
 

 Participants feedback and comments 

 Interest in participating in next activities 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

72 

 Intention to involve friends and other communities in the Living Lab activities 

 Reasons for joining the Living Lab. 
 
 

3.6.7 Proposals to ensure continuity 

 
Based on the activities (citizen science activities) we have proposed, we believe that it will generate 
a long-lasting impact and it helps in further existence of the Living Lab. The Hasselt Living Lab was 
established within the iSCAPE project, and through the I-CHANGE project it has revived itself, so 
we will continue finding the funds in a similar manner.    
 
 

3.6.8 The first Living Lab Workshop 
 

The first stakeholder workshop of the I-CHANGE Hasselt Living Lab took place on 13th June 2022 in 
the meeting room of location of Hasselt city municipality. We choose Hasselt city municipality 
because of its central location in Hasselt city to avoid accessibility issues. It was attended by 13 
individuals from a variety of stakeholders including all major types of stakeholders representing 
quadruple helix. The workshop started with the following agenda items:  

1) Introduction: I-CHANGE project and Hasselt living lab 
2) Hasselt Living Lab: Previous activities and achievements 
3) Hasselt Living Lab: methodologies and co-creation procedures  
4) Instruments/tools and resources at Hasselt Living Lab 
5) Proposals to initiate collaboration with High-Five project (Hasselt city recommended this) 
6) Discussion on other proposals 
7) Next plans based on the discussion outcome 

 
During the discussion on the proposals, pros and cons of each proposal were identified along with 
risks and barriers. It was decided to follow a simplistic approach by measuring the air quality of the 
surrounding schools while active travel can be measured via high-five poles. As an initial activity, 
Hasselt Living lab is collaborating with the High-Five project which aims to promote active transport 
modes (e.g., walk and bicycle) to and from school using a gamification platform and placing poles at 
key strategic locations around the vicinity of schools to monitor how many kids come by bicycle or 
by walk to/from school. The Hasselt Living Lab will place air quality monitoring sensors close to those 
poles and also at the entrance point of schools so that impact on the improvement of air quality can 
be quantified in relation to the change of transport modes. In Hasselt City, four schools are 
participating in this effort which starts from the next academic year (September 2022). The name of 
the participating schools are as follows:  Vrije basisschool ‘De Hazelaar’ located in Hasselt Centrum, 
De Puzzel Basisschool Runkst, Hasselt, Stedelijke Basisschool Kuringen, Hasselt and 
Kindercampus Tuinwijk, Hasselt. The Hasselt Living Lab will share the findings with citizens through 
workshops and also other communication channels. Hasselt city also supports the idea of mapping 
air quality of bicycle routes along the city. Additionally, Hasselt city committed to provide guidance 
and promote Hasselt living lab activities via their communication channels (e.g., social media, Hassel 
city magazine etc.). 
 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

73 

 
Figure 17: Image from the first workshop of the Hassel Living Lab 

 
 

3.6.9 Activities or methods for sharing feedback to Living Lab participants  

 
For the two activities planned, participants will collect data themselves. Some key analysis of the 
data will be presented to them via workshops and this analysis findings will be interpreted together 
with the participants. Therefore, this will give an opportunity for participants to learn a few simple 
data analysis procedures and how the data can be used to find key results. Finally, results will be 
also reported through the project website, and social media. 
 
 

3.6.10 Communication and dissemination plan  

 
We will use standard & usual methods for communication and dissemination of results. 1-2 scientific 
papers will be written explain the experiments and the obtained results of the two activities. We will 
also participate in national events to disseminate the results to the local communities and 
stakeholders. 
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3.7 Jerusalem Living Lab 

 

3.7.1 Challenge/s of the Living Lab 

 
(1) Engaging citizens: citizens are not aware of increasing risks of higher temperature waves 

due to global warming. In addition, the discomfort index will significantly increase by 2100. 
 

(2) Educational goals: bring awareness of the above global warming risks. 
 

(3) Scientific goals: what we would like to learn, and study based on the new source of 
observations? This includes MeteoTracker (MT) data from schools and CMLs 
 

(4) Data storage: it is being organized by our group at TAU (CellEnMon). 
 

(5) Data accessibility: to make the data and scientific results clear and relevant to the citizens. 
 
 

3.7.2 Interventions and citizen science activities 

 
a. Objectives  

 

 To engage citizens from Jerusalem to participate in measuring campaigns across the city. 
(Challenge 1) 
 

 To determine what is the message we want to convey and how to relate this message to 
everyday life. (Challenge 2) 
 

 To study the city climate through the citizen point of view. (Challenge 2) 
 

 To increase our knowledge on the atmosphere and the environment based on citizen 
science activities. (Challenge 3) 
 

 To store the data in a convenient way and in a uniform format. (Challenge 4) 
 

 To make the information accessible and clear to citizens. (Challenge 5) 
 

b. Name of the Living Lab, Location/study area 
 

Table 47: Name and localization for the Living Lab Jerusalem 

Name of your LL Living Lab Jerusalem 

Localization Jerusalem City 

 
c. Description of the phases and activities 

 
(1) Diagnosis of the current situation in Jerusalem: which climate change-related impacts have 

larger impact in the city? 
 

(2) Identification and contact with potential stakeholders. First cooperation with the Jerusalem 
Science Museum and the center for sustainability in the Hebrew University.  

 
(3) First campaign to test MeteoTrackers: cooperation with three schools in Jerusalem. To be 

increased to five in the coming year 2022/3 
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(4) In person Stakeholders Workshop (28th June 2022) to co-decide the challenges we are 
working in and co-design solutions - done. 

 
(5) Selection of the co-designed recommendations and solutions - in process 

 
(6) Fine-tuning of the campaigns to be developed in the selected schools and environments.  

 
(7) Training on data collection for citizens  

 Observation and data collection campaign: School campaigns, Community centers and 
student from TAU and the Hebrew university  

 MeteoTracker distribution among interested collaborators - -he police, Jerusalem 
municipality, the ministry of environment, light and heavy trains.  

 
(8) Data collection and data processing  

 Strategic city tracks with MeteoTracker to collect meteorological data  

 Meteorological data collection from Cellular companies (CML) 

 Analysis of data provided form CML and MeteoTrackers, and inter-comparison with Israel 
met service data (IMS) 

 Analysis of data collected in the campaigns   

 Data assimilation of the humidity observations by the CML. 
 

(9) Development and implementation of the selected solutions  

 Dissemination of the results and outcomes to the relevant groups of citizens with a 
summarizing key message  

 Citizen activity with implementation of improvements in behaviors to decrease the impact 
of extreme meteorological phenomena.   

  
(10) Follow-up (in-person) stakeholder workshop (Once a year after the first one).   

 Evaluation of the ongoing implementation activities and the scheduled ones.  

 Designing strategies to overcome difficulties and to improve the implemented proposals. 
New emerging solutions? 

 
d. Equipment and/or materials to be used 

 
Table 48: Instruments that are planned to be used in the Living Lab Jerusalem 

Instruments, sensors, etc. Application 

MeteoTrackers (MT) Will be operated by citizens: schools, buses, trams, cyclers 

Low-cost sensors (SCK) Will be used by citizens: schools 

Commercial Microwave Links 
(CML) 

The data is provided by the cellular companies and our group 
is responsible for producing the meteorological observations 

Cellular Application Will be used by citizens to provide information that the met 
service will use. Under development and planning. 

 
e. Stakeholders involved 

 
Table 49: Stakeholders involved in the Living Lab Jerusalem 

LIVING LAB JERUSALEM 

Name  Abbreviation Brief description Potential contribution 

The Jerusalem 
Science Museum 
(Bloomfield Science 
Museum) 

   
https://www.mada.o
rg.il/en/about 

Organizing the educational 
programs and activities including 
measurements campaigns  
 

The center of 
sustainability in the 
Hebrew university 

HUJI – for 
the Hebrew 
University 

 
https://sustainability
.huji.ac.il/ 

Organizing scientific activities and 
involvement of researchers  
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Jerusalem 
Municipality 

    Determine the main goals, and 
responsible for budgets for 
several projects across the city. 
 

Schools   Haleyada, 
Argentina, Ulpana 
Ramot, Rene 
Cassin Darca 
 

Participating in the project 
activities and campaigns, helping 
to phrase the main goals and 
recommendations. 

Community centers   Community centers 
in different 
neighborhoods 
working together 
with the municipality 
and managed by 
the locals  

Participating in the project 
activities and campaigns, helping 
to phrase the main goals and 
recommendations. 

Individual citizens    Cyclers, bus and 
tram drivers, other 
individuals recruited 
by us and want to 
contribute.  

Participating in the project 
activities and campaigns, helping 
to phrase the main goals and 
recommendations 

Israel Met Service IMS  https://ims.gov.il/en Providing meteorological data. 
Developing smartphone app.  
Interaction with the ministry of 
transportation.  

Israel Railways 
(new) 

 https://www.rail.co.il
/en 

Allows to install the MT on the 
Jerusalem-Tel Aviv line 

 
f. Community engagement (citizens) 

 
Citizens will lead and participate in the measurement’s campaigns. Some of them will be responsible 
for specific observations related to the activities we mentioned and some of them will create their 
own plan based on their own goals - educational or personal. The Jerusalem Science Museum (with 
Dr. Chagit Tishler) is responsible for accompanying the teachers and to give instructions for the 
measurements’ campaigns, and Dr. Hadas Magen-Molcho from the center of sustainability in the 
Hebrew university will teach a course in which the students will plan and organize campaigns with 
citizens (mostly community centers and schools). In addition, individual citizens from transportation 
companies and the municipality will be engaging for specific goals. 
 

g. Co-creation methodologies proposed 
 

 Stakeholders’ meetings with citizens 

 Round tables on five topics/categories: “Air pollution monitoring”, “Walkability and cooling 
of the urban space” (mapping walking paths, heat islands, climatic discomfort, shading, 
roofs), “Floods and extreme events”, “The integration of the project in the education 
system in Jerusalem”, “Promoting resident involvement” 

 
Each table including stakeholders and citizens from different categories. 

 
h. Selection criteria 

 
We use for selection recommendations by the five different round tables and each recommendation 
is being discussed by the Science Museum, TAU and The Hebrew university. Selection is being 
done jointly with the following criteria: number of citizens, devotion to environment goals and 
availability for measurements campaigns. 
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i. Citizen science experiments 
 

All activities are at the first phase of planning. During the next year the campaigns will be operated 
by individuals, schoolchildren, students from TAU and the Hebrew University, and transportation 
companies.   
 

Table 50: Activity table 1 for the Living Lab Jerusalem 

ACTIVITY 1 

Challenge 3, 5, 6 

Tools Low-cost sensors and CML 

Description Measurement campaign across Jerusalem. 
The campaign is jointly with researchers from TAU, and Jerusalem 
Municipality. This by mapping the heat comfort index from space and 
comparison against in-situ observations (MT and CML) 

Objective Mapping the city heat island 

 
Table 51: Activity table 2 for the Living Lab Jerusalem 

ACTIVITY 2 

Challenge 1, 3 

Tools Low-cost sensors 

Description Extreme events patrol. Additional data collecting campaigns in the context of 
extreme heat wave events. 

Objective Obtain special observations during extreme events such as heat waves 

 
Table 52: Activity table 3 for the Living Lab Jerusalem 

ACTIVITY 3 

Challenge 3, 4 

Tools Low-cost sensors and CML, Servers, Data center. 

Description Compare the data from the designed data collection campaigns versus 
conventional observations (IMS) and Commercial Microwave Links (CML). 

Objective Comparison and validations of the data obtained 

 
Table 53: Activity table 4 for the Living Lab Jerusalem 

ACTIVITY 4 

Challenge 1, 3 

Tools Low-cost sensors 

Description Air pollution measurements along main routes. 

Objective Locate hotspots for air pollution. 

 
j. Potential effect of the solutions 

 
The engagement of the citizens and stakeholders in the activities of the Living Lab will help to identify 
the needed changes and the best citizen solutions to cope with heat extremes, heat stress, high 
pollution events and diminish their impact.  
This engagement plus training sessions will be able to develop a co-responsibility attitude of 
citizenship face to climate change and these extreme events   
We expect to improve the values and attitudes of citizenship to contribute to sustainable 
development and climate justice. We also expect that these values will be taken into account in future 
interventions of the administration and the promotion of new changes in individual and community 
behaviors. We expect to achieve these objectives thanks to the co-design of a commune networks 
based on citizen cooperation and the know-how improvements  
 
We can already measure this by the answer to a question addressed to the students who participated 
in the pilot: 
What did the program make you do differently?  
 It taught us more, we learned about research work, to based on articles, we think a little differently״
about the place where we hang out and live.״ 
We hope the observation activities will have the same effect as the pilot.  
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Through the activities, combined with lectures and educational activities, we hope to increase the 
awareness for climate and environmental issues. 
 
 

3.7.3 Planned schedule/timeline 
 

Table 54: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 
the project at trimester scale 

Trimestral Chronogram  Milestones  

2022  

J-F-M   Definition of the LL interests and first ideas. What kind of stakeholders we 
want to involve? Analysis of risks and barriers  

A-M-J   Stakeholder mapping. Contact to stakeholders  

First 1:1 online workshops with stakeholders  

J-A-S  28/6/2022 - First in-person stakeholders workshop  

Analysis of the results and learnings from the workshop. First design of the 
Implementation Plan  

Definition of Jerusalem LL activities with schools and first MeteoTracker 
campaigns.  

O-N-D  Starting of the 1st Jerusalem LL experiments and campaigns (mainly about 
heat distress). Validation of sensors vs. meteorological station.  

2023  

J-F-M   Analysis of the ongoing Jerusalem LL activities, monitoring tools and 
sensors, and study of the initial results. Identification of communication 
needs for citizens. What to improve?  
Analysis of train MT results against train and school measurements 

A-M-J  Community (citizens) meetings to show outcomes and to co-design 
research questions and proposal of changes/solutions and behavioral 
changes. Co-testing of sensors.  

LL experiments and campaigns (mainly about high temperatures and urban 
heat island effect) 

First data assimilation experiments with humidity data collected in the 
campaigns with the CML and MT 

06/2023 - 2nd Annual stakeholders and citizens’ workshop. Analysis of main 
results. Improving monitoring sensors, tools and web tools  

J-A-S  Jerusalem LL experiments and campaigns  

O-N-D  Jerusalem LL experiments – measurements and model simulations 

2024  

J-F-M  Analysis of the ongoing Jerusalem LL activities and results. Analysis of 
impact of the changes/solutions and/or behavioral changes implemented.  

A-M-J  Community (citizens) meetings to present the outcomes and co-analyze 
experiment results.  

06/2024 – 3rd Annual stakeholders workshop    

J-A-S  Jerusalem LL experiments (3rd round)  

Synthesis of findings of the citizen science campaigns.  

O-N-D  Community (citizens) meetings to show outcomes and co-analyze 
experiment results.  

Publications 

2025  

J-F-M  Workshop to develop a sustainability Plan  

  04/2025 - 4th and final Annual stakeholders workshop and conclusions of 
the I-CHANGE project.  
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3.7.4 Technical and non-technical risks associated. 

 
Technical risks: 
 

 Technical issues related to the instruments and storing the data: already an issue and most 
of the points are being solved by us or with help of the MeteoTrackers team. 

 Difficulties with understanding the data products and to show it clearly to the audience: we 
should work on how to access the data in the clearest way to the audience\citizens. 

 The observation quality and quantity may not be enough. In this case we can use other 
sources of observation for the scientific work and use the special instrument as a tool for 
educational purposes. 

 
Non-technical risks: 
 

 Weak reaction for the project: should be consulted during our annual meeting with the 
stakeholders. 

 
 

3.7.5 Administrative and community engagement procedures to be followed  

 
The quadruple helix stakeholders guarantee the engagement of scientific, administrative and 
community engagement. Scientific interest will be based on publications of our findings in 
professional literature following the strict criteria required by this community.  
 
Transparency – the data will be available for everyone, especially to the I-CHANGE partners and 
local participants. 
 
We should acknowledge all the members who participate. 
 
Sharing – all the conclusions and information that will produced by us will be shared by the I-
CHANGE community. 
 
 

3.7.6 Indicators to calculate the social and scientific impact  

 
Quantitative indicators: 
 

 Number of observations collected in the different campaigns  

 Number of total participants involved in each activity  

 Media Coverage of the Living Lab (number of articles or posts in press or online media)  
 
Qualitative indicators: 
 

 Users and participants personal satisfaction after their participation in the activities – 
according to questionnaires distributed to the citizens and the stakeholders 

 Personal opinions and comments that citizens will be encouraged to provide   

 Interest in participation in next activities  

 Intention to recommend and encourage friends to get involved in the project  
 
 

3.7.7 Proposals to ensure continuity 

 

 To build an education plan that will be available for future activities in schools and community 
center 



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

80 

 To plan for the future – to phrase scientific questions for the long term 

 To build a working plan that can be implemented in the same way in other places 

 To build a good relationship and connections with the stakeholder groups and to define a 
strong incentive for them 

 
 

3.7.8 The first Living Lab Workshop 
 

The first Living Lab Workshop was held in the Jerusalem Science Museum on the 28th of June 2022. 
We had ~120 participant including all the quadruple helix groups. 
It was split into two main sessions:  

1. Greeting and lectures by the main project leaders and leading scientists on climate and 
citizens science 

2. Round tables session with 5 tables that were focusing on different topics related to the 
following projects: “Air pollution monitoring”, “Walkability and cooling of the urban space” 
(mapping walking paths, heat islands, climatic discomfort, shading, roofs), “Floods and 
extreme events”, “The integration of the project in the education system in Jerusalem”, 
“Promoting resident involvement”. 

 
We summed up the conclusions, recommendations, the main activities, and photos in a presentation 
available (yoavrubin@tauex.tau.ac.il). 
 

 
Figure 18: Images from the two different parts of the first workshop of Living Lab Jerusalem 

 

Main conclusions from the round table session: 
 

1. Air pollution monitoring 
- Reducing air pollution in transportation: The municipality is working to expand the law to 

prevent the entry of diesel vehicles from a certain age into the city. An extension is added to 
the law for mechanical engineering equipment.  

- There is a bureaucratic difficulty as a municipality. Thus, cooperation with students, and the 
community to monitor areas with construction sites and transfer the results to the municipality 
will enable mapping of all the pollutants throughout the city. 

 
2. Walkability and cooling of the urban space (mapping walking paths, heat islands, 

climatic discomfort, shading, roofs) 

mailto:yoavrubin@tauex.tau.ac.il
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- A fully urban decentralized data infrastructure is needed to map data not only in areas where 
strong communities exist. 

- Encouraging the establishment of benches with shading that produces energy (whoever sets 
up the shading for the bench benefits from it.) 

- Connection to an application that calculates shaded paths. 
 

3. Floods and extreme events 
- The meteorological service wants to create an application that citizens can report live on the 

weather. An application can help the meteorological service to give more accurate 
measurements within a few minutes (reporting by pictures, videos and characterization of 
metrics).  
Examples of special parameters within the application: reporting on the flow of rainwater in a 
stream and urban areas. 

- Data collection for verification of data against measuring devices in the environment. 
 
4. The integration of the project in the education system in Jerusalem (following the pilot) 
- Work with platforms that are simple to operate (website, application, installation) - the most 

convenient and easy to operate. 
- To add relevant tours that can add - to a connection to the real world, a connection to the 

people in the field to the managers and people in the neighborhood. 
- Lesson plans are accessible to teachers, creating a database of citizen science - building an 

infrastructure where teachers can learn about the existing projects and connect to a project 
that interests them, a budget for special operations (for example, setting up a permanent 
sensor in a bird forest), to add more hours to the teachers who are partners in the program. 
 

5. Promoting resident involvement 
- Let's make it attractive - "What do I gain from this?" 
- Establishing a youth team that will join a project and will receive some kind of reward. 
- To connect it to the after-hours activity in the community administration - and together with 

the coordinators who know the residents and know how to reach them to produce a record 
event and then to call the youth that is going to be a kind of environmental circle, such that 
we will go once a week and sample data from the field. 

- To make one group that also refers to the community, the social side, so that it will be a good 
group that is fun to be a part of. 

- To bring together the group/volunteers/residents who are doing the project with figures from 
the municipality, so that they feel that someone is listening to them and pay attention to their 
needs. 

 
 

3.7.9 Activities or methods for sharing feedback to Living Lab participants  

 

 Write a report with all the collected data from MT campaign and circulate it among 
participants, so they can see how the data was used and what valuable information can be 
extract form that.  

 Also reported Impacts and extreme rainfall episodes are going to be added in our data base 
and they will be available online.  

 Users will receive an e-mail with information about how to use the platform. Also, a summary 
of all the new contributions collected during the project campaigns will be added.  

 Additionally, the projects results will be disseminated using social media, the I-CHANGE 
project website, and other related media.   

 Science museum large events are a great opportunity to bring our joint results to the 
community in general 
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3.7.10 Communication and dissemination plan  

 

 We participate in international meetings (e.g., EGU General Assembly, Plinius Conference) 
to show the new results and advances of the Living Lab and published papers about the 
achievements of the Living Lab and scientific results.  

 Following the MT campaign scientific papers will be published, analyzing the high-resolution 
Heat Island mapping on the Jerusalem Metropolitan area as well as potential cooperation 
with satellite estimations of surface temperature and CML humidity to discuss the potential 
of MT as calibration tool, as awareness tool and the large role of citizen science data.  

 In next year, another scientific publication is planed regarding the data collected from 
schools. The intention is to show the relation between the collected data and the decisions 
and changes that were made by the community. 

 
 

  



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

83 

3.8 West Africa Living Lab 

 

3.8.1 Challenge/s of the Living Lab 

 
(1) The increasing frequency and intensity of precipitation events during the June-September 

rainy season contribute to the increase in floods and water stagnation in Ouagadougou. 
People still lose their lives while the socio-economic costs associated with floods continue to 
rise due to a lack of proper detection, proper appreciation of the causes, impacts and 
consequences of urban floods on the well-being.  
 

(2) Inadequate disposal and household waste result in illegal dumping of garbage which 
prevents rainwater from draining correctly. Uncollected waste in the City of Ouagadougou 
favors flash flooding, causes water air pollution, and increases the risks of cholera, diarrhea, 
and other water-borne diseases.  
 

(3) In the past, wastes, rainwater, and flood management were treated separately. The challenge 
for the Living Lab West Africa (LLWA) is to find the interlink to managing wastes, rainwater, 
and floods.  

 
 

3.8.2 Interventions and citizen science activities 

 
a. Objectives 

 

 Deliver effect-based monitoring and impact-based prediction services to flood 
contingency planning and disaster management (Challenge 1). 

 

 Sort, collect, and repurpose household wastes (Challenge 2). 
 

 Harmonizing vulnerability indicators linking waste management and pluvial floods in the 
City of Ouagadougou (Challenge 1 and 3). 

 

 Training workshop and capacity building on business models in a circular economy, 
estimation of carbon footprint (Challenges 1, 2 and 3).  

 

 Science-policy Dialogues and Legal frameworks development around Waste-Water-
Energy Nexus in Ouagadougou city (Challenge 3). 

 
b. Name of the Living Lab, Location/study area  

 
Table 55: Name and localization for the Living Lab West Africa 

Name of your LL Living Lab West Africa – Ouagadougou (LLWA) 

Localization Ouagadougou city and the surrounding communes 
(Kadiogo Province) 

 
c. Description of the phases and activities 

 
(1) Focal point identification 
 
(2) Status of flooding and waste management in the city of Ouagadougou 
 
(3) In-person stakeholders workshop (29th March 2022) to co-design the LLWA structure, 

activities, and processes 
 
(4) Preparation of the data collection materials 
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(5) Open Data Kit (ODK) platform and the recruitment of ODK clients network 
 
(6) Mapping waste sites, water reservoirs, and green spaces 
 
(7) In-person stakeholders workshop (29th June 2022) to co-define the implementation plan 

of the first community work, training on data collection for citizens such as MeteoTrackers, 
ODK & Kobotoolbox questionnaires for reporting near-real time flood events, and the 
identification of reference households respectively 

 
(8) Online and on-site surveys of stakeholders concerning their engagement with LLWA and 

I-CHANGE 
 
(9) First community work aimed at cleaning the major drainage canals of Ouagadougou City. 

 

(10) Training on Carbone footprint estimation for the I-CHANGE staff using the Carbone 
Balance add-in 

 
(11) Survey data collection and data processing on the reference household in four (04) 

sectors of Ouagadougou City 
 
(12) Development and implementation of companion modelling (Commod) on integrated 

management of floods and wastes 

 Preparation of materials and tools for the Commod process 

 Multi-stakeholder workshop to harmonize vulnerability indicators linking waste 
management and pluvial floods in urban Ouagadougou city 

 Multi-stakeholder workshop to simulate effect-based monitoring of HRE and floods in 
Ouagadougou through a serious game 

 Multi-stakeholder workshop to simulate the impact of heavy rain advisory (HRA) and 
legal sanctioning regimes on improvements in behaviors to decrease the effects of 
extreme meteorological phenomena 

 Workshop on Science-policy Dialogues and Legal frameworks development around 
Waste-Water-Energy Nexus in Ouagadougou city 

 Impact analysis between two workshops 
 

(13) Continuous development and implementation of Land-based Circular Economy (LCE)  

 Installation, monitoring, and continuous data collection from wastebins and households 

 Installation and monitoring of biodigesters, compost production, and other tools for 
recycling, reuse, and repurposing wastes 

 Household carbon footprint assessment and quantity of emissions avoided 

 Impact analysis each year 

 Rising awareness and mainstreaming of I-CHANGE results to reference households in 
the City of Ouagadougou 

 Synergy and capacity development beyond European borders 
 

(14) Continuous development and implementation of the Heavy rain advisory (HRA)  

 Effect-based inventory of heavy rains and floods events in the City of Ouagadougou 

 Hybrid Forecasting of Heavy Rain Events (HF-HRE) 

 Verification Graphical Display (VGD) for HF-HRE 

 Development of risk metrics linking heavy rain events, floods, and waste management 

 Hydro-Dynamic Models (HDM) 

 Short messaging system (SMS) 
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d. Equipment and/or materials to be used 
 

Table 56: Instruments that are planned to be used in the Living Lab West Africa 

Instruments, sensors, etc. Application 

MeteoTracker Citizen-science: Municipal technicians will record 
meteorological information in different tracks around the city 
in different scenarios and day times 

Open Data Kit (ODK) Citizen-science: An ODK form is deployed to collect near-real 
time data useful for monitoring the effects of flooding in the 
City of Ouagadougou during the rainy seasons. All citizen 
members of the living lab are connected to this platform. 

Kobotoolbox Citizen-science: An Kobotoolbox is deployed to identify 
reference households and collect weekly data useful for 
monitoring household waste production and management.  

Web Scraping Toolkit (WST) WST is a set of computer programs capable of crowdsourcing 
of social media platforms (e.g., Twitter & Facebook) and 
employ MLA-based text mining technics to structure the 
textual information collection and analyze it to define baseline 
indicators, thresholds values, triggers and effects of floods  

Smart Citizen Sensors Air pollution measurement in the City of Ouagadougou 

Water level gauge and 
standalone automatic 
raingauges 

Addition historical and near-reel time datasets are being 
acquired from the installation of automatic raingauges, water 
level sensors, other low-cost sensors by the I-CHANGE 
project. 

 
e. Stakeholders involved 

 
Table 57: Stakeholders involved in Living Lab West Africa 

LIVING LAB of WEST AFRICA 

Name  Abbreviation Brief desc. Potential contribution. 

Municipality of 
Ouagadougou 

DSPH Waste 
management, 
water sanitation 
and hygiene 

The municipalities and DSPH oversee the 
collection, treatment and recycling of solid 
waste, the waste collection center (Centre de 
Collecte des Déchets) and the Waste 
Treatment and Valorisation Centre (Centre de 
Traitement et Valorisation de Déchets, CTVD) 

Department of 
Sanitation and 
Exploitation of 
ONEA 

DEX-ASS 
(ONEA) 

Water and 
sanitation in 
urban area 

ONEA, Burkina Faso’s National Office for 
Water and Sanitation, develops, manages, 
and protects drinking water distribution, and 
manages household and business sewage 
collection in urban and peri-urban areas. It 
produces biogas, compost, and treated water 
for irrigation. ONEA also provided two well-
trained and experienced experts on liquid 
waste repurposing who helped coordinate all 
activities and MSPs. 

Action 
Protection de 
l’Environneme
nt of Tampouy 

APET Waste collectors 
and sorters 
‘Economic 
Interest Groups’ 

Waste collectors and sorters are women’s 
associations. Women organize themselves 
into groups. Each group is responsible for an 
intervention area. Household waste collection 
is done from door to door. The working 
equipment consists of carts equipped with 
donkey traction systems, donkeys, and an old 
bag for waste collection. In the early 2000s, 
the municipal administration encouraged 
associations of mostly women who were 
already picking up garbage in their 
neighborhoods to group together in 
arrondissement-based Economic Interest 
Groups (GIEs, Groupes d’Intérêt 

Peng Wende 
of Bogodogo 

PWB 
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Economique) so that they and some small and 
medium-size businesses (PME, petites et 
moyennes entreprises) could answer bids for 
tender from the municipality for trash 
collection. 

Septic Tank 
Cleaners 
Association of 
Faso 

AVIF Mechanized 
septic tank 
cleaners: 

Several groups of people – associations, and 
small and medium businesses – work to clean 
the City of Ouagadougou, and most are in 
some way connected with organic waste 
through the potential to produce compost, 
water, and gas. Ouagadougou has 
associations that clean the cemeteries, a 
sewer system that removes septic sludge from 
government buildings, large hotels and other 
large buildings in the downtown area. Almost 
all the rest of the liquid waste from 
households, businesses, schools, hospitals, 
and other buildings flows into septic tanks or 
latrines. The sludge is removed from both by 
either mechanized or manual septic tank 
cleaners. 

Brigade Verte  Association that 
trims the trees 

EBTE EBTE Waste 
Transporters 

EBTE and SONAF are contracted by the City 
of Ouagadougou to transport mixed waste 
bins from some of the CCDs to the CTVD. 
EBTE is the oldest, and SONAF only a few 
years old, is an offshoot of EBTE. The two 
SMEs collaborate like older and younger 
companies. 

SONAF SONAF 

Compost: 
Women 
Association 
Wend Bénédo 

 Solid and liquid 
waste 
transformers 

Transformers recycle solid and liquid waste 
into products for use in other economic 
sectors. In the organic waste value network of 
Ouagadougou, some of the organic garbage 
and vegetation waste produced in the city is 
transformed into compost.  

Irrigation 
Water: 
Kossodo Step 
by ONEA 

Step ONEA In ONEA’s anaerobic and aerobic basins 
sewage is transformed into water for irrigating 
gardens. 

Biogas: PNB-
BF 

PNB-BF PNB-BF, the National Biodigester Program of 
Burkina Faso, supported by SNV, a Dutch 
development organization, focuses on 
promoting and installing household 
biodigesters for peri-urban cattle farmers. 

Association 
Koom 
Ramenyé in 
Kossodo 

 Market 
gardeners and 
nursery owners 

The market gardeners and nursery owners 
are very small businesses, most likely 
informal, but they provide people and 
households with incomes, and the population 
of the commune with vegetables, fruits, 
ornamental and medicinal plants, and trees. 
Many growers are grouped into site-base 
associations or cooperatives. 

Cooperative of 
Boulmiougou, 
in 
Boulmiougou 

 

Burkina 
Verdoyant, in 
Ouaga 2000 

 

Teel Tissé, in 
Bissiguin 

 

National 
Council for 
Emergency 
Relief and 
Rehabilitation 

CONASUR CONASUR is, at 
the national 
level, the body 
responsible for 

This structure will be useful for the LLWA in 
the comprehension and application of the 
national multi-risk, preparedness, and 
response plan.  
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disaster risk 
reduction 

General 
Directorate of 
Civil Protection 

DGPC DGPC has 
competence in 
the planning and 
organizing first 
aid with 
CONASUR 

As responsible for implementing the national 
civil protection policy based on national plans 
In the context of protection, it will contribute to 
simulation process for prevention activities 
(information, awareness, and training) and 
preparation for disasters and accidents of all 
kinds. 

National 
Meteorological 
Agency 

ANAM-BF National 
authority in 
charge of 
weather/climate 
services over the 
national territory. 

It is responsible for forecasting rainfall likely to 
cause flooding but does not conduct impact-
based predictions. These forecasts are 
disseminated to the general public and, in the 
event of possible disasters, to the DGPC for 
necessary actions 

 
f. Community engagement (citizens) 

 
The engagement of citizens and communities will be through some stakeholders, entities, and social 
leaders in the Multi-stakeholder Platform. These selected people can participate in our activities 
through:  

 Participative measurements/observations to collect data and information for building 
extreme events and compound event baselines, harmonizing indicators and thresholds. 

 Co-producing short-term impact-based warning services of upcoming heavy rain events 
promptly (1-2 weeks and 3-6 months lead time). 

 Sort, collect and repurpose solid waste and wastewater among RCT-based sample of 
households. 

 Community works (cleaning/clearing drainage assets). 

 Training workshop and capacity building on business models in the circular economy, 
estimation of carbon footprint, etc. 

 
g. Co-creation methodologies proposed  

 

 Ethnographic and socio-economic surveys based on Randomized Control Trials (RCT), 
data analysis (e.g., Impact Assessment), and change monitoring. 

 Installation and essential maintenance of biodigesters and other composting tools. 

 Sort, collect, and repurpose solid waste and wastewater among RCT-based sample of 
households.  

 Participating in a serious game to play different vital roles in the integrated floods/waste 
management actions. 

 Real-time monitoring of impacts and feedback. 
 

h. Selection criteria 
 

Participants in the LLWA decided to brainstorm together with ordinary citizens during workshops, 
focus group discussions, and one-on-one meetings. In addition, the LLWA actors consider scientific 
evidence, the feasibility of the solutions, and the conformity of the answers with the legal rules, local 
customs, and their environmental benefits. 
 

i. Citizen science experiments 
 

Table 58: Activity table 1 for the Living Lab West Africa 

ACTIVITY 1 

Challenge 1 and 3 

Tools ODK platform 
Smartphone  
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Description Collection of near-real time data useful for monitoring the effects of flooding 
in the City of Ouagadougou during the rainy seasons. Addition historical and 
near-reel time datasets will be acquired from the installation of automatic 
raingauges, water level sensors, other low-cost sensors by the I-CHANGE 
project. 

Objective Analysis of the relationship between extreme rainfall and floods. Identification 
of the most prone areas to floods.  Evaluation of the citizen perception. 

 
Table 59: Activity table 2 for the Living Lab West Africa 

ACTIVITY 2 

Challenge 2 

Tools Colored wastebins 
Weighing machine  
Biodigesters 
Smartphone  
Kobotoolbox 

Description Waste will be sorted, collected and recycled within the model households. 
This task will be carried out by the households themselves. The volunteer 
agents of the Living-Lab will come by at least once a week to ensure the 
proper functioning of the exercise, the collection of data and the sensitization 
of the households on the proper management of their waste. All equipment 
necessary for the proper conduct of this activity will be given to volunteer 
households and monitoring agents. Plastic waste will be recycled and some 
non-fermentable waste such as glass and iron Fermentable waste will be 
transformed into biogas thanks to the biodigesters that we will be installed in 
the concessions. 

Objective Analysis the balance of waste produced with waste reused or recycled. 
Environmental impact assessment and behavior change. 

 
Table 60: Activity table 3 for the Living Lab West Africa 

ACTIVITY 3 

Challenge 3 

Tools Participatory mapping 
Role game 

Description Through a simulation game, the aim is to develop mechanisms for the co-
creation of transformative knowledge for the reduction of environmental 
impacts related to both household waste and flooding through concrete 
participation in monitoring and evaluation, and to harmonize vulnerability 
indicators linking waste management and rainwater flooding in the city of 
Ouagadougou with a view to facilitating effective collective action to preserve 
the urban environment. 

Objective Engage stakeholders in thinking about the dual relationship between their 
daily (individual and collective) waste management practices and urban flood 
risks and vulnerabilities. 

 
j. Potential effect of the solutions  

 
Engaging citizens and a variety of stakeholders in the Living Lab activities will lead to user-centered 
solutions and innovations and thus increase the likelihood that technologies or practices will be 
adopted more quickly and widely. Through role-playing, the different actors will perceive the link 
between their daily actions and the environmental consequences they experience. Also, the 
involvement of citizens in the collection of climate data and the monitoring of extreme events should 
develop their awareness of the risks. Finally, the process of waste sorting and 
transformation/reutilization changes the vision of the population so that waste becomes a resource. 
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3.8.3 Planned schedule/timeline 
 

Table 61: Chronogram of the project with the main milestones of the living lab, from the starting to the end of 
the project at trimester scale 

Trimestral Chronogram Milestones 

2022 

J-F-M  Historical data mining 

Focal point identification 

Drafting the Roadmap of Citizen Engagement and Activities in LLWA  

Identification and georeferencing of official and non-official dumpsites  

29/3/2022 - Kick off and networking meeting of LLWA 

A-M-J  Analysis and reporting of the results and learnings from the first 
workshop of LLWA. Adjustment of the Implementation Plan 

Stakeholder catalogue and ODK clients 

Installation of Water level and rain gauges  

ODK Clients Protocols  

Web scraping of social media (Twitter & Facebook) 

Mapping waste sites, water reservoirs and green spaces 

Training workshop for LLWA stakeholders on data collection tools 

J-A-S Reporting of workshop resolutions 

First community works clearing drainage systems 

Baseline survey and Identification of reference households 

Setting-up heavy rain event tool kit 

O-N-D Prototype of Hybrid Forecasting tool for HRE 

Installation, monitoring, and continuous data collection from wastebins 
and households 

Prototype of Hybrid Forecasting tool for HRE 

Finalized roadmap for stakeholder engagement and activities in line 
with LLWA 

Stakeholders’ consultation workshop on vulnerability indicators linking 
waste management and pluvial floods 

2023 

J-F-M Monitoring survey and impact analysis  

Design of the simulation model linking waste management and pluvial 
floods  

Training on circular economy training and design a business model. 

Effect-based inventory of heavy rains and floods events in the City of 
Ouagadougou 

A-M-J Test of the simulation model linking waste management and pluvial 
floods with stakeholders 

Installation and monitoring of biodigesters, compost production, and 
other tools for recycling, reuse, and repurposing wastes. 

Hybrid Forecasting of Heavy Rain Events (HF-HRE) 

J-A-S Adjustment of the simulation model 

Verification Graphical Display (VGD) for HF-HRE 

Development of risk metrics linking heavy rain events, floods, and waste 
management 

O-N-D Second simulation of the model on the impact of heavy rain advisory 
(HRA) and legal sanctioning regimes on the improvements in behaviors 
to decrease the effects of extreme meteorological phenomena 

Households Carbon footprint assessment 

2024 

J-F-M Monitoring survey and impact analysis 

Hydro-Dynamic Models (HDM) 

Monitoring, and continuous data collection from wastebins and 
households 

A-M-J Third simulation of the model to introduce decision-making process on 
integrated management of waste and floods 
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Monitoring, and continuous data collection from wastebins and 
households 

J-A-S Short messaging system (SMS) 

Monitoring, and continuous data collection from wastebins and 
households 

O-N-D Science-policy Dialogues and Legal frameworks development around 
Waste-Water-Energy Nexus in Ouagadougou city 

Monitoring, and continuous data collection from wastebins and 
households 

Households Carbon footprint assessment 

2025 

J-F-M Impact analysis  

 
  

3.8.4 Technical and non-technical risks associated. 

 
Technical risks: 
 

 The main barrier is the security (risk of stealing) of installed materials (measurement 
instruments, wastebins).  

 There are also technological barriers for a large sector of population which can’t use 
smartphone for real time data collection of floods. 

 
Non-technical risks: 
 

 The risk that stakeholders don’t respect the orders for data collection or other habits change 
process.  

 Risk of misuse of equipment (bins). 
 
 

3.8.5 Administrative and community engagement procedures to be followed  

 
The four stakeholder groups recruited are Government offices and Agencies (Public sector), Waste 
collectors and Sorters and Waste recyclers/reuses (Mixed Private sector and Civil society), 
Research, Capacity building and Sustainability (Academia and Civil society).  
 
As our approach is fully participatory, stakeholders help us to tailor our approach locally while 
keeping the same objectives. By that we maintain fully their engagement in the Living Lab. 
 
Main stakeholders of the waste management chain in the city are involved in the LLWA. And I-
CHANGE environmental issues are of primary importance not only for the city but also at the national 
level. Thus, this seems to be a great opportunity to combine the general concern and the need of 
understand the link between waste and flood of stakeholders with actual data collection and 
behavioral changes. For the Municipality the LLWA is opportunity to share their concern with other 
stakeholders involved in urban management. 
 
 

3.8.6 Indicators to calculate the social and scientific impact  

 
Quantitative indicators: 
 

 Number of total reference households involved  

 Event database for the City of Ouagadougou  

 Number of observations collected during the rainy seasons 

 Number participants involved in the LLWA activities  
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 Number of citizen awareness events organized by the LLWA  

 Number of subscribers the HRA social media pages  

 Number of training workshops/meeting organized per year 

 Number of peer review papers published  

 Number of student thesis submitted 
 
Qualitative indicators: 
 

 Respect of sorting  

 Maintenance of the waste garbage cans 

 Improvement of the living environment of the beneficiaries 

 Users and participants personal satisfaction after their participation in the activities 

 Adoption of the project's practices by the neighbors of the actors involved in the project 
 
 

3.8.7 Proposals to ensure continuity 

 

Concerning waste management, the involvement of the Municipality, waste collectors and 
transformers in the Living Lab is one the guaranty of continuity. When during the project all actors of 
the value chain of waste management are convinced of the advantage of collaboration among them, 
the project idea will become a lifestyle we hope. 
 
For flood management the outputs of the HRA will be stored on WASCAL Data Infrastructure (WADI) 
and clouds. When the UIP is automated in year 2, it will include a database that is expected to archive 
all the results for at least five years. To assure the sustainability of HRA, the Competence Centre 
will build a concept of operations (ConOps). The ConOps will be developed through the LLWA of the 
I-CHANGE project (2021-2024) to work with both data and broker partners. It will determine the role 
and responsibilities of each party involved. Hence, communication gaps will be avoided, and the 
principal partners (e.g., CONASUR, ANAM-BF, DGRE) will be involved. Nevertheless, in case a 
partner is not satisfied with each role and responsibility, a settlement will be sought by mutual 
consent. The same procedure and workflow will be applied when HRA is extended to other locations. 
 
 

3.8.8 The first Living Lab Workshop  

 
The workshop has successfully held on the 29 of March 2022 from 9 a.m. to 5 p.m. involving 46 
participants from different entities and institutions representing the four stakeholder groups recruited 
that are Government offices and Agencies (Public sector), Waste collectors and Sorters, and Waste 
recyclers/reuses (Mixed Private sector and Civil society), Research, Capacity building and 
Sustainability (Academia and Civil society). Our approach combines Presentation, Group 
discussions, Plenary discussions and Interaction with objects. 
 
It appeared essential to introduce the stakeholders to the project and the concept of "Living Lab," as 
for most of them, it is completely new. It was good also to explain the topic and what activities we 
intend to do. For this we needed presentations. Group work sessions stimulated discussions about 
our main task forces and how we plan to address and discuss the roles of the stakeholders in the 
Living Labs. Plenary sessions helped to discuss and criticize each group's work results and formally 
retain the living lab activities and bodies. The interaction with the objects consisted in practicing the 
different functionalities of the software (ODK, Kobo toolbox) and letting stakeholders interact with 
the instruments to be used for data collection. 
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Figure 19: Plenary session of the first workshop of the  LLWA 

 
Figure 20: Discussion during group work of LCE activities in the first workshop of the LLWA 

 
Figure 21: Group work of the Research Ethics and Integrity Committee during the first workshop of the LLWA 
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3.8.9 Activities or methods for sharing feedback to Living Lab participants 
 

After each workshop we write a report of all activities and conclusion and perspectives as well. This 
report is shared among the stakeholders in a WhatsApp group. This platform is used for all exchange 
inside the Living Lab network. At the beginning of each workshop, we contemplate to present a 
summary of activities done between two workshops. We already report dumpsites, water bodies 
mapping and discuss with stakeholders about the probable link between floods and waste 
unappropriated disposal. 
 
Also reported impacts and extreme rainfall episodes are going to be reported at the next workshop 
and this will be the basis for engaging the companion modelling process.  
 
Additionally, the reached outcomes of the project will be disseminated using social media, the I-
CHANGE project and WASCAL website and other official related media. 
 
 

3.8.10 Communication and dissemination plan  

 
We are planning to publish scientific papers. After two campaigns of near-real time data collection 
of flooding during the rainy seasons a scientific paper will be developed, inventorying the effect-
based of heavy rains and floods events in the City of Ouagadougou.  
 
Two other scientific publications are contemplated related with the monitoring and continuous data 
collection from wastebins and households. The first will evaluate the impact of the community actions 
and changes (behaviors) have had in environment. The second will focused on Households Carbon 
footprint assessment. 
 
Finally, a paper will analyze how the LL approach, and specifically the methods used by the LLWA 
have or not contributed to increased awareness and better management of floods and waste. 
 
We will participate to scientific events and conferences which are in relation with topics such as 
topics urban management, flooding, waste management or citizen sciences. 
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4 A joint vision: the I-CHANGE Living Lab Implementation 

Plan 

 

Tables 62 to 72 have been built based on the complete information about its Implementation Plan, 

prepared by each Living Lab, following the methodology proposed in section 2 and developed in 

deep in section 3. Based on all this information, a synthesis has been prepared that offers a 

comprehensive vision of the eight Living Labs and highlights those aspects that can be considered 

as the strategic lines of the I-CHANGE Implementation Plan. 

 

 

4.1 Challenges 

 

Table 62 shows the synthesis of the main challenges to which the eight Living Labs intend to 

respond. An in-depth reading of the proposals listed in the table allows us to group these challenges 

by theme and identify the main challenges of the I-CHANGE Living Labs, once work has already 

begun in the territory. These are: 

1. Heat waves and extreme temperatures: increase risk due to climate change impact and major 

vulnerability and exposure. 

2. Urban floods and flash floods: increase risk due to climate change impact and major 

exposure; lack of proper detection, proper appreciation of the causes, impacts and 

consequences. 

3. Impact of the inadequate disposal, household and uncollected waste in urban areas.  

4. Interlink to managing wastes, rainwater, and floods. 

5. Shallow and deep landslides triggered by intense rainfall near urban areas. 

6. Severe wind and marine storms that affect touristic coast. 

7. Air pollution in urban areas, mainly related with mobility. 

8. High traffic intensity and congestion in urban areas. 

9. Unequally distribution of the impacts of these risks. 

10. Lack of knowledge and preparation of the population in the face of such risks and their 

increase, as well as the impact of their activity in them.  

11. A great deal of present mitigation measures is not aligned with the European Green Deal 

Objectives. 

Table 62: Synthesis of the main challenges of the eight Living Labs 

LL CHALLENGES 

Amsterdam Heat waves and extreme temperatures 

Barcelona Urban floods and flash floods. Increase in vulnerability and exposure to high 
temperatures; impacts and damages are unequally distributed. Climate change is 
going to increase their probability. The population is not aware of its exposure to these 
risks and the impact of their activity in them. A great deal of mitigation measures is not 
aligned with the European Green Deal Objectives. 

Bologna Air pollution, especially in the winter period. Severe congestions and traffic jams, 
exacerbated, as Bologna is a very important traffic hub.  

Dublin High traffic intensity and congestion that cause a number of environmental, health, 
social and economic problems: increasing air pollution, more road traffic accidents, 
decreasing communal space, and loss of productivity. Children and schools constitute 
a high vulnerable target group.   

Genoa Urban floods and flash floods; severe wind and marine storms; shallow and deep 
landslides triggered by intense rainfall; population and tourism is not fully aware of the 
spatio-temporal evolution of these phenomena, adaptation measures to respond 
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correctly, reduce their impact and mitigate the increase of frequency due to climate 
change related process by changing the citizen behavior.  

Hasselt Sustainable transport and air pollution. The city has promoted several policies in 
relation to sustainable transport but influencing behavioral change in relation to modal 
shift is still a major issue.  

Jerusalem Citizens are not aware of increasing risks of higher temperature waves due to global 
warming and discomfort index will significantly increase by the 2100.  

West Africa Increasing frequency and intensity of precipitation events.  People still lose their lives 
while the socio-economic costs associated with floods continue to rise due to a lack of 
proper detection, proper appreciation of the causes, impacts and consequences of 
urban floods on the well-being. Inadequate disposal and household waste result in 
illegal dumping of garbage which prevents rainwater from draining correctly. 
Uncollected waste in the City of Ouagadougou favors flash flooding, causes water air 
pollution, and increases the risks of cholera, diarrhea, and other water-borne diseases. 
In the past, wastes, rainwater, and flood management were treated separately. The 
challenge for the LLWA is to find the interlink to managing wastes, rainwater, and 
floods. 

 

 

4.2 Objectives 

 

In order to respond to the above challenges, each LL has set some objectives that have been 

summarized in Table 63. From them it is possible to identify the following strategic objectives: 

1. To quantify urban heat and the most risk zones during extreme temperature events in order 

to keep houses cool, to identify safer routes to arrive to climate shelters and to complement 

data from remote sensing. 

2. To do a better identification of rainfall-derived damages and impacts in urban areas and 

decrease them, included those due to household wastes. 

3. To harmonize vulnerability indicators linking waste management and pluvial floods in the City 

of Ouagadougou. 

4. To do a better identification of air pollution hotspots and of their relationships with urban 

thermal environment, meteorological factors, and road traffic emissions. 

5. To obtain a general estimate of air quality and meteorological conditions along various 

bicycling routes and investigate exposure of bicyclist around main road. 

6. To reduce congestion in the city and improving its air quality, mainly near/in the schools.  

7. To increase risk awareness and sustainable behaviors in specific target groups with the 

citizenship participation, through conferences, courses, serious games, gamification 

platform, and monitoring atmospheric phenomena using low-cost sensors (smart citizen kit 

for air quality, personal weather stations and MeteoTrackers sensors).   

8. To evaluate the impact of some sustainable solutions like NBS, transport options, traffic 

reduction. 

9. To store the data in a convenient way and in a uniform format. 

Table 63: Synthesis of the main objectives of the eight Living Labs 

LL OBJECTIVES 

Amsterdam Quantifying urban heat indoors during heatwaves; keep houses cool 

Barcelona Better identification of rainfall-derived damages and impacts, their relationship 
with convective precipitation, and decrease of socioeconomic damages caused 
by extreme rainfall events; identification of the most risk zones to extreme 
temperatures and safer routes to arrive to climate shelters during heat wave 
episodes as well as other measures to diminish their impact, and analysis of UHI 
effect and extreme temperature events using citizen science to complement data 
from remote sensing; air quality evolution in pollution and extreme temperatures 
episodes and comparison between pacified through traffic-calming measures 
and non-pacified environment; identification of conflictive behaviors related with 
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those risks, increase of the risk awareness and sustainable behaviors in specific 
target groups. 

Bologna Better identification of air pollution hotspots and of their relationships with 1) 
urban thermal environment; 2) meteorological factors; 3) road traffic emissions. 
Evaluate the impact of sustainable transport options and extreme heat 
temperatures on air pollution. Assess the impact of nature-based solutions on 
air pollution mitigation, reduction of energy consumption, facilitation of lifestyle 
changes to more sustainable transport options. Conduct baseline mapping of 
existing NBS and identify areas for the development of NBS as a measure to 
mitigate air pollution and improve thermal comfort in the urban context.  

Dublin To reduce traffic and air pollution at the school gates by encouraging behavioral 
changes towards active travel and sustainable transport.  To monitor traffic and 
air pollution at the school gates using low-cost sensors. Development and 
implement a project by students to reduce traffic and air pollution at the school 
gates. 

Genoa To increase risk perception and awareness in front of extreme events and the 
impacts of climate change through conferences, courses, and other natural 
hazard reporting activities. To increase the knowledge and the awareness of 
citizens about air pollution through a serious game and monitoring atmospheric 
phenomena using smart citizen kit for air quality, personal weather stations and 
MeteoTrackers sensors.  To study the psychological effects of climate change 
in children to experiment the idea “More knowledge, less fear” with 
psychologists. To involve citizens in the identification of possible land-use 
changes related to the occurrence of landslides and the automatic detection of 
road subsidence related to incipient and/or slow landslides. To create and 
disseminate reports concerning the critical environmental conditions that could 
require monitoring or rapid intervention in collaboration with high-level students. 
To decrease of socioeconomic damages in the Genoa Living Lab caused by 
extreme rainfall and winds events taking into account citizen participation and 
aligned with the Sustainable Deveolpment Goals.  

Hasselt To reduce congestion in the city and improving its air quality. Reduction of 
motorized traffic in the surroundings of schools in Hasselt, especially related to 
school commute. Monitoring change in the modal shift based on the intervention 
platform of High-five project (a gamification platform and high-five poles). To 
obtain a general estimate of air quality and meteorological conditions along 
various bicycling routes and investigate exposure of bicyclist around main roads 
of Hasselt city. Chalk out plans for improvement of air quality. 

Jerusalem To engage citizens from Jerusalem to participate in measuring campaigns 
across the city. To determine what is the message we want to convey and how 
to relate this message to everyday life. To study the city climate through the 
citizen point of view. To increase our knowledge on the atmosphere and the 
environment based on citizen science activities. To store the data in a 
convenient way and in a uniform format. To bring awareness of extreme rainfalls 
and heat waves. 

West Africa To deliver effect-based monitoring and impact-based prediction services to flood 
contingency planning and disaster management. Sort, collect, and repurpose 
household wastes. Harmonizing vulnerability indicators linking waste 
management and pluvial floods in the City of Ouagadougou.  

 

 

4.3  Sensors and instruments to measure 

 

The eight LLs have received some low-cost sensors. MeteoTrackers have been sent by CIMA, to 

evaluate temperature and humidity along a trajectory; they have been placed or will be installed in 

bikes, boats, cars, and buses.  Smart citizen kits have been distributed by the University of Bologna 

and will be placed in different buildings (mainly schools), to evaluate temperature, humidity and air 

pollution. Besides these sensors, some LLs will also use one or more weather stations, specific 
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sensors for research, Apps, Toolkits and Commercial Microwave Links. Data will be also provided 

through questionnaires and social media reports. 

 
Table 64: Synthesis of the sensors that are going to be used in the eight Living Labs 

LL Sensors and instruments to measure 

Amsterdam NetAtmo, Questionaires, MeteoTracker, Smart citizen kit 

Barcelona MeteoTracker, Smart citizen kit, Weather station, Floodup (App), Social media 
reports 
Meteoclimatic network and data from amateurs 

Bologna MeteoTracker, Smart citizen kit, questionnaires/surveys, interviews, other 
sensors (e.g., sonic anemometers, thermo-hygrometers, lidar ceilometer, 
radiometer, thermal cameras), Local meteorological and air quality reference 
and amateur networks 

Dublin Telraam, Smart citizen kit, Weather station 

Genoa MeteoTracker, Smart citizen kit, CNR Web-apps, social media reports, Personal 
weather stations network and Serious games on air pollution 

Hasselt Smart citizen kit, High-Five project Poles, MeteoTracker, Local meteorological 
and air quality reference and amateur networks 

Jerusalem MeteoTrackers, Low-cost sensors (SCK), Commercial Microwave Links (CML) 
and Cellular Application 

West 
AFrica 

MeteoTracker, Open Data Kit (ODK), Kobotoolbox, Web Scraping Toolkit (WST), 
Smart Citizen Sensors and Water level gauge and standalone automatic 
raingauges 

 

 

4.4 Number of stakeholders (entities) 

 

It is difficult to estimate the number of stakeholders because in some occasions they can include a 

group of entities. For this reason, we can only affirm that the number of stakeholders that are 

participating in the project are 122 or more. They represent the society, administration, academy and 

industry (the “quadriple-helix”). 

 
Table 65: Number of stakeholders involved in each LL 

LL Number of stakeholders (entities) 

Amsterdam 4 

Barcelona 23 

Bologna 37 

Dublin 14 

Genoa 11 

Hasselt 7 

Jerusalem 8 

West Africa 18 

TOTAL NUMBER OF 
INVOLVED STAKEHOLDERS 

122 

 

 

4.5 Citizenship engagement 

 

The Table 66 shows the different ways to promote citizen participation that the different LLs have 

carried out or will use. Among them, the most common are: 

1. Reports to the citizens via newsletters, others communication channels and multi-

stakeholder platforms. 

2. To use the existing and established connections for citizen engagement, promotion on the 

social media (e.g., LinkedIn, Facebook), press releases on local and national newspapers. 
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3. Participation of the researchers at science festivals and other scientific events organized in 

the local context.  

4. Periodic workshops (training, capacity building, share information, etc.). 

5. Synergies with other projects and foundations.  

6. Installing weather stations at home or at school.   

7. Collecting data and metadata, and training to interpretate the data gathered within the 

campaigns. 

8. Co-create best practices, guidelines and provide feedbacks on the tools and sensors used 

within the campaigns.  

9. Co-produce short-term impact-based warning services of upcoming heavy rain events 

promptly.  

10. Gamification between citizens or neighborhoods. 

11. Engaging the steering teams in schools, to create commissions and to involve the families 

through the students and School's Family Associations.  

12. Creation of a steering committee with stakeholders, training of leaders and promoters. 

Sharing their needs and barriers/drivers in adaptation processes.  

Table 66: Synthesis of the ideas to obtain Citizen engagement of the eight Living Labs 

LL Citizenship engagement 

Amsterdam Report to the citizens hosting weather stations via newsletters and others 
communication channels; “gate keepers”/ambassadors in the neighborhoods; 
workshops/meetings twice a year; social media and physical media reports. Installing 
weather stations at home.  Gamification between citizens or neighborhoods to keep 
houses cool. 

Barcelona Through some stakeholders, entities and social leaders, social media, science festivals 
and other scientific events in the street. In the case of schools:  engaging the steering 
teams, to create commissions between teachers, students and I-CHANGE members, 
to involve the families through the students and School's Family Associations. Creation 
of a steering committee with stakeholders, training of leaders and promoters. Sharing 
their needs and barriers/drivers in adaptation processes. Taking data and 
observations, conducting tours and providing information on the good/bad practices 

Bologna To use the existing and established connections for citizen engagement, promotion on 
the social media (e.g., LinkedIn, Facebook), press releases on local and national 
newspapers and participation of the researchers at science festivals and other scientific 
events organized in the local context. Synergies with the Fondazione Innovazione 
Urbana in Bologna and other civic associations. Informative pop-up events and sharing 
of real time data on air pollution and meteorological parameters. Citizenship activities: 
to collect the data and metadata, training to interpretate the data gathered within the 
campaigns, advertisement the project and co-create best practices, guidelines and 
provide feedbacks on the tools and sensors used within the campaigns. 

Dublin To engage with school children. Children will share what they learn with their parents, 
and parents will share information with neighbors/the local community.  

Genoa Through stakeholders, entities and social leaders, social media, science festivals and 
other scientific events in the street and in Genoa municipality schools and Natural 
History Museum “G. Doria”. In the case of schools, engaging the steering teams and 
some teachers to have the support and collaboration to create commissions between 
teachers, students and I-CHANGE members; to do the necessary training of leaders 
and promoters; to involve the families through the students and School's Family 
Associations. Citizen contribution will be mainly: taking data and observations, 
conducting tours and providing information on the good/bad practices and helping to 
spread the message among their contacts. 

Hasselt Engagement of school parents of the children from four schools of Hasselt city and 
recruit several parents for sensor installation nearby houses surrounding the schools. 
More parents of school children (at least 30 from each school) will be recruited for 
workshops. Engaging a cycling organization to participate as volunteers to install 
MeteoTrackers on their bikes.  

Jerusalem Citizens will lead and participate in the measurement’s campaigns. Some of them will 
be responsible for specific observations related to the activities we mentioned and 
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some of them will create their own plan based on their own goals – educational or 
personal 

West Africa Through some stakeholders, entities, and social leaders in the Multi-stakeholder 
Platform. These selected people will participate in: measurements/observations to 
collect data and information for building extreme events and compound event 
baselines, harmonizing indicators and threshold; co-producing short-term impact-
based warning services of upcoming heavy rain events promptly; sort, collect and 
repurpose solid waste and wastewater among RCT-based sample of households; 
community works (cleaning/clearing drainage assets); training workshops and capacity 
building on business models in the circular economy, estimation of carbon footprint, 
etc. 

 

 

4.5 Co-creation methodologies 

 

The objective of this section is to identify the main methodologies that will be applied in the eight LLs 

of I-CHANGE. Based on the information summarized in Table 67, it is concluded that these are: 

1. Brainstorming of stakeholders and citizen. 

2. Co-creation workshops. 

3. Serious games. 

4. Design thinking activities. 

5. Focus group meetings.  

6. Scenario testing and poster competitions.  

7. Co-creation of demonstrative prototype test experiments. 

8. Round tables including stakeholders and citizens from different topics. 

9. Ethnographic and socio-economic surveys based on Randomized Control Trials (RCT), data 

analysis (e.g., Impact Assessment), and change monitoring. 

10. Prioritization and evaluation of ideas in working groups using: 1) SWOT (Strengths, 

Weaknesses, Opportunities and Threats) methodology to select proposals made by the 

citizens; 2) voting; 3) in basis to scientific evidence, the feasibility of the solutions, and the 

conformity of the answers with the legal rules, local customs, and their environmental 

benefits. 

Table 67: Synthesis of the co-creation methodologies proposed in the eight Living Labs 

LL Co-creation methodologies 

Amsterdam Workshop’s. Buys Ballot research school meeting. 

Barcelona Workshop’s. Brainstorming of stakeholders and citizen; prioritization and evaluation of 
ideas in working groups; participating in a serious game to play different key roles in 
the climate change actions towards mitigation and adaptation; design thinking 
activities; digital/virtual methodologies; focus group meetings. SWOT methodology to 
select proposals made by the citizens. 

Bologna Workshop’s. Brainstorming involving all stakeholders’ and citizens; Focus group 
discussions; Co-creation workshops with working groups organized to represent 
different stakeholders’ needs: scenario testing and poster competitions; Participation 
to serious game sessions or card games; Road shows and co-creation of 
demonstrative prototype test experiments. SWOT methodology to select proposals 
made by the citizens. 

Dublin Students will be encouraged to develop their own project ideas. A solutions idea 
generating game will be used to develop project ideas. The selection of the best ideas 
will be done by voting.  

Genoa Brainstorming of stakeholders and citizen. Prioritization and evaluation of ideas in 
working groups.  Participating in a serious game to play different key roles in the climate 
change actions towards mitigation and adaptation.  Design thinking activities. Focus 
group meetings, Digital/virtual methodologies. Different SWOT will be considered 
according to the different characteristics of the territory (also social differences), based 
on the climate adaptation/mitigation to be implemented. 
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Hasselt Brainstorming involving all stakeholders’ and citizens. Focus group discussions. Co-
creation activities with stakeholders. Road shows and co-creation of demonstrative 
prototype test experiments. SWOT (Strengths, Weaknesses, Opportunities and 
Threats) methodology to evaluate and select the best proposals during the workshops. 
Other criteria will include the costs, the feasibility, and the eventual administrative 
barriers of the proposed interventions. 

Jerusalem Stakeholders’ meetings with citizens. Round tables including stakeholders and citizens 
from different topics: “Air pollution monitoring”, “Walkability and cooling of the urban 
space, “Floods and extreme events”, “The integration of the project in the education 
system in Jerusalem”, “Promoting resident involvement”. It will be discussed with the 
Science Museum, TAU and The Hebrew university the recommendations given by the 
five different round tables, taken into account: number of citizens, devotion to 
environment goals and availability for measurements campaigns. 

West Africa Ethnographic and socio-economic surveys based on Randomized Control Trials 
(RCT), data analysis (e.g., Impact Assessment), and change monitoring. Installation 
and essential maintenance of biodigesters and other composting tools. Sort, collect, 
and repurpose solid waste and wastewater among RCT-based sample of households. 
Participating in a serious game to play different vital roles in the integrated floods/waste 
management actions. Real-time monitoring of impacts and feedback. Participants in 
the LLWA decided to brainstorm together with ordinary citizens during workshops, 
focus group discussions, and one-on-one meetings. In addition, the LLWA actors 
consider scientific evidence, the feasibility of the solutions, and the conformity of the 
answers with the legal rules, local customs, and their environmental benefits. 

 

 

4.6 Citizen science activities 

 

Table 68 shows numerous activities proposed in the different LLs. Among them, it is worth 

highlighting the activities most common to most of them, which are indicated below: 

1. Installation of weather station devices. 

2. Collection of damages and impacts due to heavy precipitation and floods. 

3. Data collecting campaigns in the context of extreme heat wave events. 

4. Collect meteorological information by performing bike paths with the MeteoTrackers.   

5. Collect data of air pollutants and of CO2 in indoor/outdoor conditions.  

6. Measurement of air quality and atmospheric conditions in different areas of the city under 

varying weather conditions. 

7. Pedagogical project co-designed with the teachers.   

8. Involvement of students on development of web-apps for reporting natural hazards. 

9. Experiment a monitoring via boat of weather indices and study the reliability and continuity 

of MeteoTracker data on the sea. 

10. Sessions conducted with citizens to train each one about how sensor can be used to collect 

data. 

11. Compare data from the designed data collection campaigns versus conventional 

observations (IMS), Commercial Microwave Links (CML) and remote sensing data. 

12. Sort, collect and recycle waste.   

13. Co-creation of transformative knowledge for the reduction of environmental impacts related 

to both household waste and flooding through concrete participation in monitoring and 

evaluation. 

Table 68: Synthesis of the planned activities in the eight Living Labs  

LL Citizen science activities 

Amsterdam Installation of Netatmo weather station devices, one in the living room, one in the 
bedroom to monitor the indoor heat lead in 100 houses. 

Barcelona 1) Collection of damages and impacts due to heavy precipitation and floods in the city 
and effective or ineffective practices to mitigate them using FLOODUP tool. 2) Collect 
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meteorological information by performing bike paths with the MeteoTrackers in 
different hours of the day during different months. 3) Measurement of air quality and 
other atmospheric conditions in schools, and pedagogical project co-designed with the 
teachers.   

Bologna 1) Collection of meteorological information on air temperature and relative humidity 
along bike paths in the city, in different hours of the day and under varying weather 

conditions. 2) Collect data of air pollutants and of CO2 along the paths of the 

participants in the city and in-home activities, in indoor/outdoor conditions, in different 
hours of the day and under varying weather conditions. 3) Measurement of air quality 
and atmospheric conditions in different areas of the city under varying weather 
conditions. 

Dublin The specific activities are not yet defined. 

Genoa 1) Collection of damages and impacts due to heavy precipitation and floods in the city 
with CNE web-apps and effective or ineffective practices to mitigate them. 2) Collection 
of information on road-cracks related to landslides. 3) Meteorological information 
collection by bike paths with the MeteoTrackers. 4) To use personal weather stations 
data to understand simple atmospheric processes. 5) Collection of photos of weather 
phenomena in cooperation with UIF (Unione Italiana Fotoamatori). 6) Conferences and 
meetings to discuss the meaning of the data collected by the instruments, to share the 
knowledge, also in relation to the touristic environment of Genoa. 7) Monitoring 
atmospheric phenomena using smart citizen kit for air quality. 8) Involvement of 
students on development of web-apps for reporting natural hazards. 9) Experiment a 
monitoring via boat of weather indices and study the reliability and continuity of 
MeteoTracker data on the sea.  

Hasselt 1) Installation of sensors at various locations within Hasselt. 2) School children and 
their parents are briefed about high-five project and their gamification platform during 
the launching activity. 3) A few sessions will be conducted with citizens to train each 
one about how sensor can be used to collect data. 4) Routes will be designed where 
each participant needs to travel to collect data. the key findings are disseminated again 
to the citizen in workshops to raise awareness and to re-launch similar campaigns for 
more effectiveness.   

Jerusalem 1) Measurement campaign across Jerusalem. Mapping the heat comfort index from 
space and comparison against in-situ observations (MT and CML) 2) Extreme events 
patrol. Additional data collecting campaigns in the context of extreme heat wave 
events. 3) Compare the data from the designed data collection campaigns versus 
conventional observations (IMS) and Commercial Microwave Links (CML). 4) Air 
pollution measurements along main routes with Low-cost sensors 

West Africa 1) Collection of near-real time data useful for monitoring the effects of flooding in the 
City of Ouagadougou during the rainy seasons. 2) Waste will be sorted, collected, and 
recycled within the model households. This task will be carried out by the households 
themselves. The volunteer agents of the Living-Lab will come by at least once a week 
to ensure the proper functioning of the exercise, the collection of data and the 
sensitization of the households on the proper management of their waste. All 
equipment necessary for the proper conduct of this activity will be given to volunteer 
households and monitoring agents. Plastic waste will be recycled and some non-
fermentable waste such as glass and iron Fermentable waste will be transformed into 
biogas thanks to the biodigesters that we will be installed in the concessions. 3) 
Through a simulation game, the aim is to develop mechanisms for the co-creation of 
transformative knowledge for the reduction of environmental impacts related to both 
household waste and flooding through concrete participation in monitoring and 
evaluation, and to harmonize vulnerability indicators linking waste management and 
rainwater flooding in the city of Ouagadougou with a view to facilitating effective 
collective action to preserve the urban environment 
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4.7 Indicators 

 

From the Table 69 the total quantitative indicators for scientific and social impact are: 

1. Number of community organizations engaged.  

2. Number of observations collected in the different campaigns.  

3. Number of total participants involved in each activity.  

4. Number of posts/tweets related with the activities of the Living Lab and Tweets impact. 

5. Media Coverage of the Living Lab (number of articles or posts in press or online media). 

6. Number of training activities performed.  

7. Number of events organized. 

8. Number of citizen science campaigns organized.  

9. Valid data collected in the campaigns.  

10. Number of co-designed interventions.  

11. Number of co-designed surveys. 

12. Number of sensors deployed. 

13. Number of schools/students involved. 

14. Number of total reference households involved. 

15. Number of citizen awareness events organized by the LL.  

16. Number of subscribers the HRA social media pages.  

17. Number of training workshops/meeting organized per year.  

18. Number of peer review papers published.  

19. Number of student thesis submitted. 

Besides quantitative indicators, qualitative indicators are focused on the participants feedback and 

comments, their interest in participating in next activities and to involve friends and other 

communities, the increased level of awareness of climate change impact in everyday life, and the 

improvement of the living environment of the beneficiaries. 

Table 69: Synthesis of the qualitative and quantitative indicators contemplated in the eight Living Labs  

LL QUANTITATIVE INDICATORS QUALITATIVE INDICATORS 
Amsterdam Indoor air temperatures> 100 houses; 3 

journal publications 
 

Barcelona Number of community organizations 
engaged. Number of observations collected 
in the different campaigns. Number of total 
participants involved in each activity. 
Number of posts/tweets related with the 
activities of the Living Lab and Tweets 
impact. Media Coverage of the Living Lab 
(number of articles or posts in press or 
online media). Number of training activities 
performed. Number of events organized.  

Behaviours to be changed. Barriers and 
drivers to the change identified. Users and 
participants personal satisfaction after their 
participation in the activities. Personal 
opinions and comments that citizens will be 
encouraged to provide. Interest in 
participation in next activities. Intention to 
recommend and encourage friends to get 
involved in the project. Relation of 
implemented ideas with respect to proposed 
ideas. Inclusiveness. 

Bologna Number of citizen science campaigns 
organized. Number of participants in each 
activity. Valid data collected in the 
campaigns. Media coverage of the Living 
Lab. Number of posts on the social media. 
Number of co-designed interventions. 
Number of co-designed surveys.  

Participants feedback and comments. 
Interest in participating in next activities. 
Intention to involve friends and other 
communities in the Living Lab activities. 
Reasons for joining the Living Lab. 
Attractiveness of the proposed solutions. 
Increased level of awareness of climate 
change impact in everyday life. 

Dublin Number of sensors deployed; number of 
observations collected. Number of 
schools/students involved (at least 20 
schools, with 20-30 children per school = 
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400-500 children). Number of posts/tweets 
related with the activities of the Living Lab.  

Genoa Number of observations collected in the 
different campaigns. Number of total 
participants involved in each activity. 
Number of posts/tweets related with the 
activities of the Living Lab. Tweets impact. 
Media Coverage of the Living Lab (number 
of articles or posts in press or online media).  

Users and participants personal satisfaction 
after their participation in the activities. 
Personal opinions and comments that 
citizens will be encouraged to provide. 
Interest in participation in next activities. 
Intention to recommend and encourage 
friends to get involved in the project. 
Relation of implemented ideas with respect 
to proposed ideas. Also, other KPI 
contemplated in the Project will be taken into 
account. 

Hasselt Number of citizen science campaigns 
organized. Number of participants in each 
activity (campaign or workshop). Valid data 
collected in the campaigns. Media coverage 
of the Living Lab. Number of posts on the 
social media. Number of co-designed 
interventions. Number and type of sensors 
used.  

Participants feedback and comments. 
Interest in participating in next activities. 
Intention to involve friends and other 
communities in the Living Lab activities. 
Reasons for joining the Living Lab. 

Jerusalem Number of observations collected in the 
different campaigns. Number of total 
participants involved in each activity. Media 
Coverage of the Living Lab (number of 
articles or posts in press or online media).  

Users and participant’s personal satisfaction 
after their participation in the activities – 
according to questionnaires distributed to 
the citizens and the stakeholders. Personal 
opinions and comments that citizens will be 
encouraged to provide. Interest in 
participation in next activities. Intention to 
recommend and encourage friends to get 
involved in the project. 

West Africa Number of total reference households 
involved. Event database for the City of 
Ouagadougou. Number of observations 
collected during the rainy seasons. Number 
participants involved in the LLWA activities. 
Number of citizen awareness events 
organized by the LLWA. Number of 
subscribers the HRA social media pages. 
Number of training workshops/meeting 
organized per year. Number of peer review 
papers published. Number of student thesis 
submitted.  

Respect of sorting. Maintenance of the 
waste garbage cans. Improvement of the 
living environment of the beneficiaries. 
Users and participant’s personal satisfaction 
after their participation in the activities. 
Adoption of the project's practices by the 
neighbors of the actors involved in the 
project. 

 

 

4.8 Scientific analysis 

 

The project also contemplates research, either directly or through citizen science. In some living 

labs, research plays a more important role than in others, as can be deduced from the Table 70.   

Table 70: Synthesis of the scientific analysis planned in the eight Living Labs 

LL Scientific analysis 

Amsterdam Statistical analysis of the data, relate timescales to outdoor weather and to urban 
morphology parameters; modelling the indoor temperatures and projecting future 
indoor climates. 

Barcelona Analysis of the relationship between the most prone areas for extreme rainfall 
and floods in basis to meteorological radar data and sensors of rainfall and flow, 
and the most damaged areas. Evaluation of the citizen perception. Identification 
of the areas most exposed to high temperatures by remote sensing and 
MeteoTrackers. Comparison of air quality between pacified through traffic-
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calming measures and non-pacified environments. Determine if green actions 
around school environments can have an impact in the air quality. 

Bologna To investigate: the impact of smart mobility strategies and behavioral change on 
air pollution; how urban green requalification and tree planting can help to reduce 
air pollution, reduce building energy consumption, facilitate behavioral change to 
sustainable transport options, improve urban thermal comfort and resilience to 
heat waves; the linkages between air pollution and thermal environment, 
especially within extreme heat events. 

Dublin To analyze traffic and air pollution. 

Genoa To study the psychological effects of climate change in children.  To analyze the 
land-use changes related to the occurrence of landslides. Development of a 
system for the automatic detection of road subsidence related to incipient and/or 
slow landslides. To analyze the socioeconomic damages in the Genoa Living 
Lab caused by extreme rainfall and winds events taking into account citizen 
participation and aligned with the Sustainable Development Goals. 

Hasselt To investigate a range of intervention mechanisms to influence the behavior 
change which not only reduce congestion in the city but also improve its air 
quality. Investigate improvement of air quality around the school surroundings 
using low-cost sensors and air quality and meteorological conditions along 
various bicycling routes.  

Jerusalem Mapping the city heat island and obtain special observations during extreme 
events such as heat waves. Locate hotspots for air pollution. Comparison and 
validations of the data obtained. To study the city climate through the citizen 
point of view. To increase our knowledge on the atmosphere and the 
environment based on citizen science activities. To determine what we would 
like to learn, and study based on the new source of observations? This includes 
MT data from schools and CMLs. 

West Africa Deliver effect-based monitoring and impact-based prediction services to flood 
contingency planning and disaster management. Analysis of the relationship 
between extreme rainfall and floods. Identification of the most prone areas to 
floods.  Analysis the balance of waste produced with waste reused or recycled. 
Environmental impact assessment and behavior change. 

 

 

4.9 Potential Proposals 

 

Although the final proposals for improving the behavior of citizens cannot be had yet, it is possible 

to deduce some of them from the different Implementation Plans. From this, the Table 71 has been 

built. 
Table 71: Synthesis of the potential proposals for the eight Living Labs 

LL Potential proposals 

Amsterdam Recommendations to municipalities on housing, on building industry and 
consultancy agencies and landscape architecture to best design neighborhoods 
and outdoor space resulting in potentially more resilient buildings in the future; 
improve awareness about climate change and health; potentially behavioral 
change in how to operate a building in terms of cooling strategies. 

Barcelona Needed changes and the best citizen solutions to cope with heavy rainfalls, 
floods and extreme temperatures and diminish their impact, developing a co-
responsibility attitude of citizenship face to climate change and these extreme 
events. Improvement of the values and attitudes of citizenship to contribute to 
sustainable development and climate justice and in the future interventions of 
the administration.   

Bologna To increase awareness on the impact of some common activities on air pollution 
and energy consumption, thus facilitating behavioral changes towards more 
sustainable behaviors. 

Dublin Turn the projects that can reduce traffic and air pollution at the school gates into 
longer term solutions.  



D2.2 - Local implementation plans for each partner city                I-CHANGE 
 

105 

Genoa Develop documentation and define a clear workflow to define and work over new 
challenges in the city, or review and improve the paths to achieve the goals. 
Ensure appropriate formation of teachers and provide counselling to continue 
working on climate change sensibilization and mitigation for their own. 
Agreement with the public stakeholders to ensure the continuity of the project 
thanks to the integration of the tools and methodologies developed in the 
framework of I-CHANGE project.  

Hasselt Generate a long lasting impact and further existence of the living lab.  

Jerusalem To build an education plan that will be available for future activities in schools 
and community center. To plan for the future – to phrase scientific questions for 
the long term. To build a working plan that can be implemented in the same way 
in other places.  

West Africa When during the project all actors of the value chain of waste management are 
convinced of the advantage of collaboration among them, the project idea will 
become a lifestyle we hope. 
For flood management the outputs of the HRA will be stored on WASCAL Data 
Infrastructure (WADI) and clouds. To assure the sustainability of HRA, the 
Competence Centre will build a concept of operations (ConOps).  

 

 

4.10 Scientific meetings and dissemination 

 

The last point of this summary refers to the part of scientific dissemination, mainly the one referring 

to congresses, since the general communication strategy will be presented in D5.3 (Dorato et al., 

2022). The most common conference is the Assembly of the European Geoscience Union. 

 
Table 72: Synthesis of scientific meetings and dissemination activities for the eight Living Labs 

LL Scientific meetings and dissemination 

Amsterdam The European Meteorological Society meeting and the ICUC meeting, 3 
scientific papers. 

Barcelona Plinius Conference, EGU General Assemblies, MetMed congress, European 
Meteorological Society meeting, 3 scientific papers. 

Bologna EGU General Assembly, the European Meteorological Society, the AISAM 
National Conference of the Italian Association of Atmospheric Sciences and 
Meteorology; ENoLL Annual Conference. 2 scientific papers. 

Dublin International conferences (e.g., Transport Research Association).  1-2 scientific 
publications. 

Genoa National and international conferences such as: EGU and AGU. Peer reviewed 
journal will be considered for publications, such as: Natural Hazards and Earth 
System Sciences, Atmospheric Measurement, Sensors. 

Hasselt 1-2 scientific papers will be written explain the experiments and the obtained 
results of the two activities. Participation in national events to disseminate the 
results to the local communities and stakeholders. 

Jerusalem Participation in international meetings (EGU General Assembly, Plinius 
Conference). Published scientific papers about the achievements of the Living 
Lab and scientific results. 

West Africa Publish scientific papers. Participation to scientific events and conferences 
which are in relation with topics such as topics urban management, flooding, 
waste management or citizen sciences. 
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5 Conclusions 

From the report presented here, it can be concluded that all the Living Labs of the I-CHANGE project 

have already developed their Implementation Plan, although it is a living document that will be 

improved throughout the project. It is important to remember that four Living Labs (Dublin, Hasselt, 

Amsterdam and Bologna) are a continuation of a previous phase, and the remaining four (Barcelona, 

Jerusalem, West Africa and Genoa) have been created in this project. This is clearly seen in the 

implementation plans, since the first four are more focused on air pollution and extreme 

temperatures, and two of them are mainly interested in using citizen science in modelling, with the 

ultimate goal of being able to respond to the European Green Deal. The new Living Labs also pursue 

this objective, but in all four cases, they include heavy rains, and give greater priority to improving 

public awareness as well as the active participation of citizens. 

 

For all the eighth Living Labs, modifications and changes in the Implementation Plans are expected 

during the different stage of development of their activities along the whole project. It is possible to 

find numerous common points in all of them, which will facilitate the creation of a common strategy 

applicable to other Living Labs. For this, it is necessary to advance in the achievement of the project 

in order to select the measures that have been shown to be most effective. 

 

Finally, and after analyzing all the implementation plans, it is possible to confirm that much progress 

has been made in this first year of the project, that the eight Living Labs show a notable commitment 

to the project's objectives. However, the result of this analysis is the possibility of improving the 

development of the project by attending to the following points: 

1. Given that all the Living Labs have the same low-cost sensors, common campaigns could 

be proposed 

2. It would be useful to work with a set of common indicators for all Living Labs 

3. It would be interesting to decide if all the Living Labs are going to have a common target 

group, and if joining all the Living Labs covers a large part of society 

4. Given that there are Living Labs that do not clearly state the scientific objectives or other 

points of the implementation plan, it would be good if they completed it in future months. 
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