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Preface 
Climate change and environmental challenges require collective action. We 
designed this Our Climate Toolkit to empower schools, communities, and cities to 
take an active role in understanding and addressing local environmental issues. 
As we have seen throughout the I-CHANGE project, by participating in (citizen) 
science, individuals become more aware of their surroundings, engage in real-
world data collection as well as analysis. 

The role of citizen engagement 
When people are involved in monitoring their local environment, they become more 
connected to the issues affecting their daily lives. Citizen engagement doesn’t only 
enhance scientific research by collecting large-scale or localised data that would 
otherwise be impossible to gather. But also, it strengthens community ties, creates 
a shared responsibility for sustainability, and fosters a culture of climate awareness 
and action. 

Fostering behavioural change for a sustainable future 
Yet, one of the primary goals of this toolkit is to not only raise awareness but 
actually drive behavioural change by making environmental issues tangible and 
actionable.  

We understood that seeing real-time environmental data, people are more likely 
found to adapt their habits. Moreover, by providing accessible tools for data 
collection, analysis, and interpretation, this guide enables individuals (through 
participation) to make informed decisions that can reduce their environmental 
impact. Whether it's shifting to more sustainable transport options, reducing energy 
consumption, or advocating for local policy changes, behavioural shifts at the 
community level can drive wider systemic change. 

Using sensors and crowdsourcing to raise awareness and enhance 
behavioural change  
Low-cost sensors and crowdsourcing activities are revolutionising the way we 
observe and understand the local climate. These devices allow citizens to collect 
real-time data on temperature, air quality, and humidity as they go about their daily 
activities. The I-CHANGE project has demonstrated that using wearable sensors 
in citizen science projects helps individuals personally experience environmental 
variations, making climate change more relatable, and encouraging proactive 
behaviour. We realised that when citizens see direct evidence of pollution levels in 
their neighbourhoods or temperature differences in urban areas, they are more 
likely to advocate for green spaces, better policies, and sustainable lifestyles. 

Overall, this toolkit provides a step-by-step guide to help set up meaningful citizen 
science activities, collect valuable environmental data, and turn insights into real-
world action.  

Yours,  

I-CHANGE Team 
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I-CHANGE insights & values 
 

Before launching a citizen science project, it’s crucial to understand what works, 
what challenges to expect, and how to engage participants effectively. This chapter 
draws on real-world insights from the project, showcasing successful strategies, 
key drivers of engagement, and ethical best practices. 

This chapter includes  

> Insights from I-CHANGE Living Labs 
> The I-CHANGE Manifesto 
> What boosted engagement in I-CHANGE 
> Common barriers to engagement and how to overcome them 
> Ethical considerations in I-CHANGE 

 

> Best Practice Example: Diversity and inclusion in Dublin Living Lab 
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Insights from I-CHANGE Living Labs 
Citizen science works best when it’s practical, engaging, and impactful. This toolkit 
features documentaries from the I-CHANGE project, where schools, communities, 
and city planners have successfully integrated citizen science.  

 Watch: I-CHANGE Living Lab Genova 
 Watch: I-CHANGE Living Lab Bologna 
 Watch: I-CHANGE Living Lab Amsterdam 

 

The I-CHANGE Manifesto 
The I-CHANGE Manifesto reflects on the values of the project and set clear goals 
and commitments for long-term engagement.  

 Read: I-CHANGE Manifesto 

 

What boosted engagement in I-CHANGE? 
• Clear and compelling communication - Showing participants why their 

contributions matter, how they can have an impact, how they are used in 
research, and what the benefits for participants are. 

• Easy-to-use technology and tools - Providing user-friendly apps, 
dashboards, and sensors that require minimal training. 

• Engaging and visually appealing result interfaces - Well-designed, intuitive 
visuals that enhance user motivation and make the process appealing 

• Ongoing support and training - Offering workshops and resources to build 
confidence and skills. 

• Community-driven projects - Giving participants a say in shaping the 
project to enhance ownership and commitment. 

• Feeling of belonging – Building a community of people involved in activities 
can creating the feeling of belonging in a similar minded group. 

• Recognition and rewards - Celebrating contributions with certificates, 
competitions, and public acknowledgments. 

 

Common barriers to engagement and how to overcome them 
• Limited time - Keep activities flexible and integrate them into daily life or 

school curricula. 

• Lack of confidence - Offer step-by-step guides and peer-learning 
opportunities to build participant confidence. 

https://www.youtube.com/watch?v=qe2l0K49c0s
https://www.youtube.com/watch?v=g5Do5-BCT4I
https://www.youtube.com/watch?v=HlJdV2Qo3KI
https://citizens4climate.com/assets/documents/ICHANGE_Manifesto.pdf
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• Accessibility challenges - Ensure inclusivity with multilingual materials, 
gender-inclusive and addressing citizens from different socio-economic 
background.  

• Trust issues - Be transparent about how data will be used, stored, and 
shared. 

• Participant fatigue - Make engagement fun and meaningful, avoiding 
excessive demands or the feeling that burdens are passed on to citizens. 

• Technological barriers – Consider accessibility across age groups and 
digital skills. Cross-generational partnerships can help bridge gaps by 
combining senior experience with younger participants’ tech fluency. 

• Motivational barriers – Consider that many citizens are willing to do 
meaningful work for science and society; thus, it’s important to show how 
their contributions are used to make an impact. 

 

Ethical considerations in I-CHANGE 
Citizen science must be conducted responsibly and ethically to protect participants 
and ensure data integrity. The I-CHANGE Ethical Protocol provides a framework 
for fair and responsible research, including: 

• Informed consent - Ensure participants fully understand what they’re 
contributing to and how their data will be used. 

• Diversity and inclusion - Engage people from all backgrounds and remove 
barriers to participation. 

• Data privacy and security - Use clear guidelines for anonymisation and 
secure data storage. 

• Respecting participants’ contributions - Acknowledge their time and efforts 
appropriately. 

 

 Read: I-CHANGE Ethical Protocol 

 

Best Practice Example: Diversity and inclusion in Dublin Living Lab 
In the Dublin Living Lab, activities with local schools focused on the DEIS - 
Delivering Equality of Opportunity in Schools programme - the most recent national 
programme aimed at addressing the educational needs of children and young 
people where it is needed most. Furthermore, most of the successful school 
projects started in collaboration with I-CHANGE such as ‘Get Girls Cycling’, 'The 
Dublin Bus Experience’ or ‘Accessible Active Travel in Ringsend’ were developed 
by girls and address issues of accessibility and inclusion. These projects also had 
the opportunity to be showcased at an event attended by city stakeholders 
including the Lord Mayor of Dublin. 

https://citizens4climate.com/assets/documents/ICHANGE_EthicalGuide.pdf
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Chapter 1: Identifying major challenges  
 

Understanding local environmental challenges is the first step toward meaningful 
climate action. Every community faces unique environmental pressures, such as 
air pollution, extreme heat, flooding, or environmental degradation. To address 
these challenges effectively, we need to identify them through structured 
approaches, ensuring that community members, students, and local stakeholders 
can recognise and analyse the issues affecting their daily lives. 

This chapter includes 

> Identifying local challenges 
> Learning more about the identified challenges 

 
> Best Practice Example: Awareness through situated learning 
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Identifying local challenges 
Identifying challenges should be a collaborative and inclusive process. A strong 
way to start is through community engagement and participatory discussions. 
Organising community workshops, school activities, and local meetings allows 
citizens to voice their concerns and share observations. These participatory 
approaches, such as the Living Labs methodology, ensure that local expertise and 
lived experiences contribute to the identification process. 

Serious games, like Our Climate Story, provide another valuable approach for 
discussing local environmental challenges in an engaging format. This game 
encourages participants to map their surroundings, identify hazards such as air 
pollution or flooding, and reflect on the causes and impacts of these challenges. 
By using interactive methods, individuals of all ages can connect abstract climate 
issues to their own experiences, fostering deeper awareness and understanding. 

 Play: I-CHANGE serious game 

 

Learning more about the identified challenges 
Once an environmental challenge (or more) is identified, it is crucial to develop a 
deeper understanding of its causes, triggers, impacts, and future risks. This can be 
achieved through educational resources, digital learning, and hands-on school 
programs such as 

• MOOCs (Massive Open Online Courses) – The I-CHANGE MOOC offers 
structured and practical learning opportunities on climate issues, such as 
urban heat, flooding and air pollution.  

• Lesson plans and school/university projects can integrate data collection 
and analysis, helping students apply their knowledge in meaningful ways.  

• Providing interactive and easy-to-understand learning material such as the 
Climate Storylines or I-CHANGE Animations.  

 

 Learn more: I-CHANGE MOOC 
 Learn more: Climate Storylines 
 Watch: Climate challenges for cities 

 

Best Practice Example: Awareness through situated learning 
At Mele Secondary School in Genoa, students are not just learning about climate 
change - they are actively investigating how it affects their city. The school 
introduced an interactive, real-world learning approach to help students identify 
and understand local climate risks, particularly flooding. By combining historical 
analysis, hands-on data collection, and community engagement, the project gave 
students a deeper understanding of how climate change is shaping their 
environment and what can be done to mitigate its impact. 

https://citizens4climate.com/game
https://citizens4climate.com/
https://www.youtube.com/watch?v=PXyQK-H8mBc
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Genoa is highly vulnerable to heavy rainfall and flash floods, making climate 
change a tangible issue for its residents. Instead of relying solely on classroom 
lessons, students explored how land use, urban planning, and extreme weather 
events have shaped their city’s flood risk. They began by analysing historical flood 
events to understand patterns in rainfall, river levels, and urban expansion, looking 
at how past disasters have impacted their neighbourhoods. 

To complement this research, the students collected real-time climate data using a 
weather station installed at their school, tracking temperature, humidity, and 
precipitation levels. They compared their findings with historical climate records 
and official meteorological data, identifying patterns in extreme weather events and 
discussing how climate change might intensify these risks in the future. 

The project also extended beyond the classroom. Students engaged with their 
local community, conducting interviews with residents and city officials who had 
firsthand experience of past floods. Through these discussions, they learned about 
the social and economic impacts of extreme weather and explored the 
effectiveness of past flood prevention measures. This helped them connect 
scientific knowledge with experiences, making climate risks more relatable and 
immediate. 

By applying an Episodes of Situated Learning approach, students followed a 
structured learning journey. In the investigation phase, they worked in groups to 
map out flood-prone areas, analyse topographic data, and discuss how 
urbanisation influences flood hazards. In the active research phase, they 
compared citizen-collected weather data with official sources, identifying trends in 
rainfall and extreme weather. In the communication phase, they translated their 
findings into infographics, reports, and community presentations, ensuring their 
research was accessible to the broader public. 

Rather than simply absorbing information, students became climate advocates, 
taking an active role in educating their peers and community. They developed 
digital learning materials, including videos and interactive maps, to raise 
awareness of Genoa’s flood risks. They also led discussions on urban resilience, 
proposing measures to improve flood preparedness.  

 Read more: Education in Secondary School 
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Chapter 2: Choosing the right tools 

 

Once environmental challenges have been identified, the next step is selecting the 
appropriate tools to measure, analyse, and track changes over time. Depending 
on the nature of the issue, citizen scientists can use environmental sensors or 
crowdsourcing methods to collect relevant data. 

This chapter includes 

> When to use sensors and when crowdsourcing? 
> Which variables can we measure with low-cost sensors? 
> Which air pollutants do we usually talk about? 
> Selecting the right sensors 
> Setting up and maintaining sensors 
> Setting up crowdsourcing campaigns 

 
> Best Practice Example: Combining indoor & outdoor sensors with 

crowdsourced data 
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When to use sensors and when crowdsourcing? 
A sensor is a device that detects and measures physical properties, such as 
temperature, humidity, or pollutant levels, and converts this information into data 
that can be read and analysed. Sensors are essential tools in environmental 
monitoring, providing real-time data to help understand and address environmental 
challenges. 

Use sensors when precise, continuous, or real-time data collection is required 
(e.g., air pollution, temperature, humidity, wind speed). Low-cost sensors can be 
further divided into in-situ weather stations (fixed at one point) and wearables 
(sensors that can be moved around). 

Crowdsourcing also empowers communities to collect, analyse, and share data 
but on a large scale. By using mobile apps and online platforms, citizens can report 
environmental changes, track air pollution, or map urban heat in real-time. This 
collective effort builds powerful datasets, making climate action more inclusive and 
impactful. 

Use crowdsourcing when observational or experiential data is needed (e.g., 
mapping heat stress, tracking flooding events, identifying pollution sources through 
community reports). 

 

Which climate variables can we measure with low-cost sensors? 
Low-cost sensors can measure a variety of climate variables that are crucial for 
understanding local environmental conditions. These variables include: 

• Temperature - Measuring ambient temperature to monitor heat patterns 
and changes as well as thermal comfort. 

• Humidity - Recording moisture levels in the air, which affects thermal 
comfort and weather patterns. 

• Pressure - Capturing atmospheric pressure to help predict weather 
changes. 

• Precipitation - Measuring rainfall to understand local water cycles and 
potential flood risks. 

• Wind speed and direction - Monitoring wind patterns that influence weather 
and climate. 

• CO₂ concentrations – Indoor concentrations can provide information on 
how well the room is ventilated. 

• Outdoor air pollutants – Several pollutants can be observed outdoors 
including CO₂, NOx, SOx, and ozone indicating the air quality in the 
environment. 
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Which air pollutants do we usually talk about? 
The most commonly discussed air pollutants include: 

• Particulate Matter (PM10 and PM2.5) - Tiny particles that can penetrate 
deep into the lungs and cause health problems. 

• Nitrogen Dioxide (NO2) - A gas produced by vehicle emissions and 
industrial activities, contributing to respiratory issues. 

• Sulphur Dioxide (SO2) - Emitted from fossil fuel combustion at power plants 
and industrial facilities, it can cause acid rain. 

• Ozone (O3) - A gas that forms in the atmosphere when pollutants react in 
sunlight, leading to smog and respiratory problems. 

• Carbon Monoxide (CO) - A colourless, odourless gas produced by 
incomplete combustion, which can be deadly at high levels. 

• Volatile Organic Compounds (VOCs) - Emitted from various sources, 
including vehicle exhaust and industrial processes, they contribute to ozone 
formation and smog. 

 

Selecting the right sensors 
Different sensors serve different purposes. Here, we compare sensors that were 
used in the I-CHANGE project:  

Sensor Type Variables 
Meteo 
Tracker 

Wearable Outdoor temperature, humidity, pressure, wind 
speed, and direction. 

Smart Citizen 
Kit 

In-situ Indoor or outdoor air quality, temperature, 
humidity, noise levels, and light intensity. 

NetAtmo In-situ Indoor temperature, humidity, CO₂ 
concentrations, atmospheric pressure, and noise 
levels. 

 

This is just a small selection of low-cost sensors! There are various sensors out 
there, but these were broadly tested and improved within the I-CHANGE project in 
close collaboration with the manufactures.  

 Explore: MeteoTracker Sensors 
 Explore: Smart Citizen Kit Sensors 
 Explore: NetAtmo Sensors 

 

Setting up and maintaining sensors 
Proper sensor setup is important to ensure that the data being collected is valid. 

• Sensors should be set up and positioned according to the instructions 
provided by the manufacturers. 

https://meteotracker.it/index.php/negozio/
https://smartcitizen.me/
https://www.netatmo.com/
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• The location of the sensor should be representative of the overall 
environment that is being measured. 

• Double-check that the sensor is connected via Bluetooth/Wi-Fi to the 
mobile phone/online app and that readings are shown. 

• For long-term measurements check the online platform at regular intervals 
to ensure that the sensor is operating continuously. 

• In case of issues, many sensors such as the Smart Citizen Kit include easy 
step-by-step troubleshooting guides. If a solution cannot be found, the 
manufacturing company can be contacted. 

 

Setting up crowdsourcing campaigns 
Within the I-CHANGE project, we developed different crowdsourcing campaigns 
which can be used as an example of how to set up your own campaign. 

Campaign Aim  
FloodUp Long-term collection of evidence on flood events.  
Amsterdam indoor 
temperature 

Short-term campaign on indoor temperatures in 
Amsterdam during a heatwave.  

Landslide impact 
monitoring 

Long-term collection of evidence on landslides in Liguria, 
Italy. 

 

Want to create your own campaign and need a tool? In I-CHANGE, we created 
Climate Campaigns - a tool for setting up crowdsourcing campaigns.  

 Explore: Climate Campaigns 
 Explore: FloodUp 

 

Best Practice Example: Combining indoor & outdoor sensors with 
crowdsourced data 
In Amsterdam, the I-CHANGE project successfully integrated professional indoor 
sensors, outdoor weather stations, and crowdsourced data to track indoor heat 
exposure during a heatwave. This approach provided valuable insights into the 
indoor heat burden, helping to identify vulnerable households and inform climate 
adaptation strategies. 

Researchers from the Wageningen University placed 92 indoor sensors in 
households across Amsterdam, measuring air temperature, relative humidity, and 
CO₂ concentrations. These were complemented by 24 outdoor weather stations 
from the Amsterdam Atmospheric Monitoring Supersite, providing a full picture of 
how urban heatwaves impact both outdoor and indoor environments. 

To expand data collection, a citizen science campaign encouraged residents 
to report indoor temperatures using existing home thermometers. Participants 
submitted data via an online platform, marking their location and heat perception. 
Within a few days, over 570 citizens contributed measurements, significantly 
enriching the dataset. 

https://citizens4climate.com/crowdsourcing/campaigns
https://citizens4climate.com/assets/documents/floodup_poster.pdf
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Through a combination of in-situ sensors and crowdsourcing, researchers 
gained a much broader spatial coverage than would have been possible through 
professional networks alone. The overall findings showed that indoor 
temperatures often exceeded outdoor temperatures, highlighting the risks of 
indoor heat stress, particularly for vulnerable populations such as the elderly. 

Furthermore, the results indicated that the crowdsourcing approach reports 
temperatures that are significantly higher than the professional approach, which 
supports the need for professional indoor networks. 

This approach showcases how integrating multiple data sources can enhance 
climate monitoring and citizen engagement. The citizen science campaign raised 
public awareness, empowering residents to take action to cool their homes and 
prepare for heatwaves. 

 Read more: Indoor Heat Measurement in Amsterdam 
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Chapter 3: Collecting data 
 

Successfully collecting environmental data requires careful planning and proper 
training for participants/data collectors.  

This chapter includes  

> Ensuring ethical and responsible data collection 
> Training participants to use sensors 
> Implementing quality control measures 
> Collecting data in a fun way 

 
> Best Practice Example: Gamifying data collection in Bologna 
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Ensuring ethical and responsible data collection 
Citizen science must adhere to ethical guidelines, ensuring participant safety and 
data integrity. Key considerations include: 

• Informed consent - Participants should understand how their data will be 
used and shared. 

• Privacy protection - Avoid collecting personally identifiable information 
unless necessary. 

• Data transparency - Share results openly while respecting data privacy 
policies. 

For more insights into ethics, browse the I-CHANGE Ethical Protocol.  

 Read: I-CHANGE Ethical Protocol 

 

Training participants to use sensors 
Proper training ensures that all participants collect accurate and consistent data. 
Training sessions should cover: 

• How to turn on/off devices, configurate and calibrate them if necessary, and 
read measurements (in the app). 

• How to record observations accurately, connect sensors to Wi-Fi or digital 
platforms, and prevent data loss. 

• How and where to place sensors. 
• For long-term measurements a protocol is needed to regularly check that 

the sensor is operating correctly. 
• A written instructions manual should be provided that the participant can 

refer to after the training session. 
• Clear instructions on possible problems that may occur with the sensor and 

what to do to solve them. 
• Contact information for technical support and assistance. 

 

 Read: Meteotracker Manual 
 Read: Smart Citizen Kit Manual 

 

Implementing quality control measures 
To ensure accuracy and reliability, you should: 

• Encourage repeated measurements - Multiple readings help confirm trends 
and reduce errors. 

• Cross-validate data - Compare citizen-collected data with official monitoring 
stations where possible. 

• Provide ongoing support - Offer help desks or online resources to assist 
participants with troubleshooting. 

https://citizens4climate.com/assets/documents/ICHANGE_EthicalGuide.pdf
https://meteotracker.com/index.php/meteotracker-manuals/
https://docs.smartcitizen.me/guides/
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Collecting data in a fun way 
Encouraging community members to actively participate fosters long-term 
engagement and improves data quality.  

• Gamification and incentives - Offer small rewards or recognition for 
contributions. 

• Community workshops - Organise events where participants share 
experiences and insights. 

• Social media and dashboards - Provide live updates on collected data to 
keep the community informed. 

 

Best Practice Example: Gamifying data collection in Bologna 
The University of Bologna made data collection engaging and interactive through 
the game ‘Mani in Mappa!’ (Hands on Map!). This initiative combined participatory 
mapping with real-world data collection, allowing participants to explore urban 
mobility issues and environmental factors through an interactive and role-playing 
approach. 

Participants, including students, urban planners, and community members, 
assumed fictional personas with distinct mobility challenges and daily routines. 
Using large-scale city maps, they navigated routes, evaluated transportation 
accessibility, and identified environmental hazards. Through this immersive 
experience, they were able to reflect on barriers to sustainable mobility and 
discuss potential solutions for making transportation more inclusive and climate 
friendly. 

How ‘Mani in Mappa!’ made data collection fun 

1. Role-playing for real-world insights - Participants adopted different 
characters such as a commuter with mobility restrictions, a parent with 
young children, or an elderly citizen - each facing unique transportation 
challenges.  

2. Strategic decision-making - Players worked in teams to optimise their travel 
routes while considering speed, cost, and CO₂ emissions. Every decision 
impacted their efficiency, prompting discussions on the benefits of public 
transport, biking, and pedestrian-friendly infrastructure. 

3. Interactive mapping and gamification - Using city maps as a game board, 
participants placed markers and tracked real-time data on obstacles, 
transport connections, and environmental conditions. This visual 
approach made the data tangible and engaging. 

4. Incentivised sustainable choices - Teams earned points for choosing eco-
friendly travel modes and finding solutions to urban mobility problems. This 
added a competitive yet collaborative element, reinforcing climate-
conscious behaviours in a fun and engaging way. 
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Impact and Takeaways 

• Participants gained a stronger awareness of how infrastructure, transport 
policies, and urban planning impact mobility and emissions. 

• The game encouraged critical thinking about sustainable city design and 
gave citizens a platform to voice concerns and propose changes. 

• By integrating fun elements into data collection, Mani in 
Mappa! successfully demonstrated that citizen science can be engaging, 
impactful, and educational. 

 

 Read more: Mani in Mappa News 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ichange-project.eu/mani-in-mappa-on-tour-driving-engagement-for-sustainable-mobility/
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Chapter 4: Understanding the data 
 

Once data is collected, the next step is to retrieve the data, analyse and interpret 
it. This process transforms raw measurements into actionable insights that can 
help explain environmental phenomena, influence policy decisions, and guide local 
climate adaptation strategies. 

This chapter includes  

> Visualising data: Dashboards & GIS tools 
> Data curation: What should I do with the data? 
> Contextualising data: What does it mean? 

 
> Best Practice Example: Exploring the difference between perceived 

and actual temperatures in Barcelona 
> Best practice example: The Jerusalem Botanical Gardens Experience 
> Best Practice Example Dublin: Gamified exploration of temperature 

changes across Dublin   
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Visualising data: Dashboards and GIS tools 
Data collected by citizen scientists can be viewed in multiple platforms, allowing 
users to see trends, identify patterns, and compare different locations: 

• Sensor dashboards - Platforms such as MeteoTracker and Smart Citizen 
Kit dashboards provide real-time visualisations of temperature, humidity, 
and air pollution data. 

• I-CHANGE Citizens4Climate Dashboard - This dashboard 
integrates various sensor data and crowdsourced reports, offering insights 
into hazards like flood risks, heatwaves, and air pollution hot spots. 

• GIS (Geographic Information Systems) software - Tools like QGIS or 
ArcGIS allow users to overlay collected data on maps, compare it with 
official datasets, and analyse trends. 

 

 Explore: I-CHANGE Dashboard 
 Explore: MeteoTracker Dashboard 
 Explore: Smart Citizen Kit Platform 
 Explore: Acronetwork Dashboard 

 

Data curation: What should I d o with the data? 
Analysing data is optional but can be done following these steps: 

• Data retrieval - Download the data collected by the sensor. This may involve 
connecting the sensor or a dashboard. 

• Data cleaning - Check the data for any inconsistencies or errors. Remove 
any outliers or invalid readings that may skew the analysis. 

• Data analysis - Use statistical and graphical tools to analyse the data. 
Software like Excel, R, or Python can help visualise trends, identify 
patterns, and interpret the results. 

 

Contextualising data: What does it mean? 
Understanding the data you collect is crucial for making informed decisions. It’s 
important to understand why the data values are changing in the way they are. 
Check these three examples of urban heat, air pollution, and crowdsourced data 
to understand, how to contextualise data.  

Urban heat islands and temperature variations 

Data from wearable temperature sensors like MeteoTracker can reveal how urban 
landscapes influence heat distribution: 

• Parks and green spaces - Tend to be cooler due to shade and 
evapotranspiration. 

https://citizens4climate.com/map
https://app.meteotracker.com/#!/info
https://smartcitizen.me/kits/
https://www.acronetwork.org/
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• Dense road networks - Heat is absorbed and retained by asphalt and 
concrete, increasing temperatures. 

• High-rise buildings (so-called urban canyons) - May block airflow, trapping 
heat and reducing natural cooling. 

 

Air pollution and its relationship to infrastructure 

Using Smart Citizen Kit air quality sensors, citizens can explore how pollution 
varies during the day and across the city: 

• High traffic times - Often show higher levels of NO₂ and PM10, especially 
during rush hours. 

• Tree-lined streets (green corridors) - Can reduce pollution by filtering 
particulates. 

• Closed urban canyons - Can trap pollutants, leading to localised poor air 
quality. 

 

Crowdsourced data and extreme events 

Not all environmental changes can be measured with sensors alone. Some 
phenomena, like flooding, require crowdsourced reports. Also, crowdsourcing can 
be valuable for gathering a high number of measurements across a city: 

• Flood mapping - Citizens can use platforms like FloodUp App to report high 
water levels, helping cities improve flood response strategies. At the same 
time, you can think about why certain areas are rather flooded than others 
– is it because the ground is sealed or because a river is straightened or 
due to a different reason. 

• Indoor heat stress - Surveys can help collect a high amount of data on high 
indoor temperatures, especially in vulnerable households, providing 
insights for future cooling interventions. Simultaneously, you can learn how 
opening windows or using shades to certain times can help cooling down 
the flat.   

 

 Watch: Interpreting temperature data 
 Watch: Interpreting air pollution data 

 

Best Practice Example: Exploring the difference between perceived and 
actual temperatures in Barcelona 
At the Barcelona Living Lab, citizens explored how urban environments influence 
both real and perceived temperatures. In small groups, they designed walking 
routes through their neighbourhoods, selecting key locations in their daily lives 

https://www.youtube.com/watch?v=oIJe-KbDm0Q
https://www.youtube.com/watch?v=zgiI24gh1Iw
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(e.g., parks, markets, schools). Before starting, they predicted temperature 
differences between these spaces. Using MeteoTracker sensors, they recorded 
temperature and humidity while noting their personal perceptions at each stop. 
Comparing expectations with actual data helped them reflect on how urban design 
and vegetation impact thermal comfort. This hands-on experience fostered 
awareness of neighbourhood strengths and weaknesses in coping with heat, 
linking citizen perceptions with real-world data. 

 

Best Practice Example: The Jerusalem Botanical Gardens Experience  
Through practical data collection and analysis, the Jerusalem Living Lab changed 
residents' awareness of urban microclimates by involving them with MeteoTracker 
sensors in the Jerusalem Botanical Gardens. 

Citizens received clear guidance on how to use MeteoTrackers and walk around 
different areas of the gardens, which included dense vegetation to open spaces 
and near water elements. This enabled them to record temperature fluctuations 
and other meteorological factors over multiple landscape zones. 

Participants returned to the classroom and analysed the data they collected.  The 
instructor showed the measurements on the dashboard, highlighting the maximum 
and minimum temperatures at different spots. The participants recognised 
temperature changes and discussed their possible relationships to various garden 
habitats within a guided conversation. 

After gaining confidence with the technology, participants borrowed MeteoTrackers 
to conduct their personal research in their own neighbourhoods. They returned with 
observations about temperature variations between urbanised and vegetated 
areas, contributing valuable data on Jerusalem's climate patterns. 

This approach demonstrated how combining controlled guiding with hands-on 
exploration produces effective learning opportunities while also producing valuable 
local climate data to supplement established monitoring networks. 

 

Best Practice Example Dublin: Gamified exploration of temperature 
changes across Dublin   
At the Dublin Living Lab, University College Dublin staff developed an interactive 
game to showcase the data collected with the MeteoTracker sensor. The game 
aimed to showcase how features of the urban environment, such as trees and 
buildings, influence temperatures at small spatial scales. The game was shared 
with children on a visit to the Explorium, a national science centre, and allowed 
kids and their families to interact with the map as they moved through different 
stations across the city (seaside, residential area, city centre, and park with 
greenery) while learning about urban temperature changes and raising awareness. 

 

 

 

 



 

 23 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5: Promoting behavioural 
change 
 

The previous chapters have guided you through identifying environmental 
challenges, collecting, visualising, and understanding data. But knowledge alone 
isn’t enough - real change happens when awareness turns into action. 
Understanding environmental hazards is the first step, but transforming that 
awareness into concrete, sustainable behaviours is what truly makes a difference. 

This chapter includes 

> How data collection can spark awareness and knowledge 
> The COM-B model for understanding behavioural change 
> Turning awareness into action 
> Motivate behavioural change with gamification 
> Evaluating behavioural change in citizen science projects 

 
> Best Practice Example: From data collection to behavioural change in 

Hasselt 
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How data collection can spark awareness and knowledge 
Citizen science engages people by making climate issues visible and personal. 
When citizens measure temperature changes, air pollution, or flood risks, they 
experience these challenges firsthand. This direct involvement leads to: 

• Recognising environmental hazards (e.g., realising that heavily paved 
areas are significantly hotter than green spaces). 

• Strengthening community engagement (e.g., discussing air pollution trends 
and advocating for solutions). 

However, raising awareness does not always trigger action and behavioural 
change. 

 

The COM-B model for understanding behaviour change 
The COM-B model (Capability, Opportunity, Motivation – Behaviour) is a 
theoretical model explaining why people change behaviours and how interventions 
can be designed effectively: 

• Capability - Do participants have the knowledge and skills to change? (e.g., 
learning how to measure air pollution) 

• Opportunity - Does the environment support sustainable choices? (e.g., 
safe bike lanes for active transport) 

• Motivation - Are people inspired to act? (e.g., social incentives, 
gamification, peer influence) 

 

Turning awareness into action 
Awareness is the foundation, but the next step is encouraging people to change 
their behaviours. People are more likely to adopt sustainable habits when: 

• They see clear evidence of a problem (e.g., visualising CO₂ levels on their 
commute). 

• They get practical, step-by-step guidance on making sustainable choices. 
• They feel part of a larger movement instead of acting alone. 

 

Motivate behavioural change with gamification 
Sustaining behaviours change requires more than information - it needs motivation 
and engagement. Tools like ChallengeYeti, the Cookbook, and Our Climate Story 
use gamification techniques to help citizens shift to climate-friendly habits in a fun 
and interactive way. 

Individual actions are powerful, but they become even stronger when scaled up to 
the community level. Schools, businesses, and local governments can introduce 
programs that: 

• Encourage sustainable commuting (walking, biking, public transport). 
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• Promote energy-efficient practices in homes and offices. 

• Support urban greening initiatives (e.g., tree planting, rooftop gardens). 

• Advocate for better policies (e.g., expanding cycling infrastructure based 
on air quality data). 

 

 Take action: ChallengeYeti 
 Take action: I-CHANGE Cookbook 
 Play: OurClimate Story Serious Game 

 

Evaluating behavioural change in citizen science projects 
In order to get a deeper understanding how people have experienced the 
participation in the citizen science initiatives and its impact on their actual or 
intended behavioural change, focus group discussions can be organised. Collect 
a small group of people (usually less than 10) to discuss a certain, clearly defined 
topic to gain knowledge of how people think or behave in a certain way, and also 
to find out underlying reasons why and how they think or behave like that. The idea 
is to set up a platform for a facilitated discussion, where participants can build on 
each other's ideas. In this way, the discussion goes beyond individual experiences 
and insights. These kinds of discussions may provide valuable material for the 
organisers of the citizen science activities but also be an empowering moment for 
the citizens when they can reflect their experience with other participants. 

 

Best Practice Example: From data collection to behaviour change in 
Hasselt 
In Hasselt, Belgium, the University of Hasselt has successfully integrated citizen 
science into a secondary school curriculum, transforming students into active 
climate researchers. Collaborating with Hasselt Living Lab and the HAST technical 
school, this initiative equipped students with real-world data collection tools, 
fostering climate awareness and scientific skills. 

Students and teachers actively use MeteoTrackers and Smart Citizen Kits to collect 
real-time environmental data on air quality, temperature, and mobility patterns. 
While commuting by bike or walking to school, students record meteorological 
data, allowing them to see how their mobility choices impact the local climate. 

By integrating data collection into classroom activities, students analyse and 
visualise their findings using a GIS software. Teachers guided discussions on how 
personal behaviours contribute to climate change and how local environmental 
conditions fluctuate. The project fosters critical thinking and problem-solving, 
helping students to move from awareness to action. 

To deepen learning, students tackle practical research questions that align with 
their coursework: 

https://challengeyeti.com/
https://citizens4climate.com/assets/documents/ICHANGE_Cookbook.pdf
https://citizens4climate.com/game
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• How do mobility choices influence air quality? 
• How does temperature vary across urban and green areas? 
• How much CO₂ could be saved by switching from car trips to active travel 

modes? 

Through hands-on engagement and a workshop on climate change and its relation 
to transportation, students develop environmental responsibility (especially, in 
relation to their own actions and travel behaviour), improve their scientific literacy, 
and gain technical skills in data handling. This initiative has proven that integrating 
citizen science into education not only enhances climate awareness but also 
empowers students to take informed action toward sustainability. 

 Read more: Climate Change in Secondary School 
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Chapter 6: Sharing project outcomes 
 

Now that you've gathered data and uncovered insights, it's time to spread the word 
and maximise your impact. Sharing project outcomes is essential for engaging 
more people, influencing decision-makers, and inspiring action. Whether you want 
to inform your community, influence policies, or contribute to scientific research, 
there are many effective ways to share your findings. 

This chapter includes 

> Ways to share your project outcomes 
> Maximising the impact of your communication 
> Inclusive design 

 
> Best Practice Example: Amplifying citizen science impact through 

strategic communication 
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Ways to share your project outcomes 
1. Write blogs and articles - Turn your project into a story that informs and inspires. 
Share your experiences and findings through: 

• Personal or institutional News Blogs that document your journey. 

• Climate science and sustainability platforms to reach wider audiences. 

• Local newspapers or online magazines to engage your community. 

• Create a MOOC (Massive open online course) to encourage learning more 
on a topic. 

2. Use social media and digital platforms - Make your data visible and 
engaging with social media. Try: 

• Posting updates on X (Twitter), Instagram, LinkedIn, or Facebook. 

• Creating infographics and videos to explain key data points in a compelling 
way. 

• Engaging in climate-related groups and forums to discuss results and 
gather feedback. 

3. Host community events and workshops - Bring people together to learn and take 
action. Organise: 

• Public presentations in schools, libraries, or community centres. 

• Climate action training schools where participants learn how to collect and 
analyse data. 

• Interactive discussions to brainstorm climate solutions based on findings. 

4. Influence policy through advocacy - Your data can help shape local policies. To 
engage decision-makers: 

• Develop Policy Briefs summarising the main findings of the project that can 
be influencing policy making. 

• Present findings to different audiences in so-called Policy Dialogues. 

• Share reports with municipal governments, urban planners, and 
policymakers. 

• Partner with NGOs and climate organisations to push for policy change. 

5. Open data and research collaborations - Make your data count beyond your 
community. Consider: 

• Uploading data to open-access platforms where others can use it. 

• Collaborating with universities or environmental institutions to expand 
research. 

• Encouraging others to replicate your project in different locations. 
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 Explore: I-CHANGE News blog 
 Explore: I-CHANGE policy brief 
 Explore: I-CHANGE Digital Camera 
 Watch: I-CHANGE policy dialogue 
 Learn more: I-CHANGE MOOC 

 

Maximising the impact of your communication 
Your message is more powerful when it's clear and engaging. When sharing:  

• Use simple, direct language to make data accessible to everyone. 
• Include visual elements (charts, heatmaps, photos) to illustrate findings. 
• Show real-world connections - how does this data impact daily life? 

 

Inclusive design 
Many people are made invisible in our societies due to their gender, ethnicity, class, 
disabilities or age and are therefore overlooked and ignored as target groups. 
These - often vulnerable - groups need to be considered in your communication, 
as they can be particularly affected by a shift in the socio-economic order. With this 
awareness, more people can be reached and will be safe. Their access to 
information requires their integration and representation in your communication 
and your visual language. It plays an important role in an inclusive future for all: 

• Use high contrast colours and different colour shades as well as typefaces 
with clear and simple shapes, for people with visual impairment. 

• Include alt-text for your pictures you show in your digital communication. 
• Keep an eye on a diverse representation of people in your illustrations. 

People only feel addressed when they see themselves represented. 
• Keep the accessibility of your selected media in mind, especially for elder 

people, children and people with disabilities. 
• Stay flexible to adapt and change your strategies and communication, to 

leave no one behind, even if this is sometimes uncomfortable or time-
consuming. 

 
 

 Watch: We are the change 
 Watch: The most challenging climate impacts for cities 
 Watch: Climate change and the European Green Deal 
 Watch: Co-benefits of climate action 
 Watch: Citizen science leads to climate action 

 

 

 

https://ichange-project.eu/news/
https://citizens4climate.com/assets/documents/I-CHANGE_PolicyBrief.pdf
https://zenodo.org/records/13928717
https://www.youtube.com/watch?v=gVNvDD8pC6g
https://www.youtube.com/watch?v=JtU6l4YQQ2I
https://www.youtube.com/watch?v=PXyQK-H8mBc
https://www.youtube.com/watch?v=Fpro-NLZ2hQ
https://www.youtube.com/watch?v=tG6GTWhpBv0
https://www.youtube.com/watch?v=pbzoTqf_FLo
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Best Practice Example: Amplifying citizen science impact through strategic 
communication 
In the I-CHANGE Living Labs, communication isn’t just about spreading 
information - it’s about building lasting engagement, influencing policy, and scaling 
up citizen science initiatives. Through a combination of social media, storytelling, 
media outreach, and direct stakeholder engagement, Living Labs ensured that 
their findings, experiences, and success stories reach the right audiences. 

How we shared the Living Lab outcomes 

The key to effective dissemination was a layered communication approach, 
ensuring that different audiences - citizens, policymakers, scientists, and the media 
- received information tailored to their interests and level of expertise. 

• Local community engagement and storytelling - The Living Lab teams 
regularly shared regular blog posts and featured results through social 
media (private, institution, or project accounts).  

• Leveraging social media and digital tools - The project used X (Twitter) and 
LinkedIn to share bite-sized insights, infographics, and short videos, 
making complex scientific concepts digestible.  

• Press and media outreach - The Amsterdam team actively engaged local 
newspapers and environmental journalists, ensuring that findings on urban 
climate risks were featured in both mainstream and science-focused media.  

• Stakeholder engagement and policy influence - Beyond public outreach, 
the project team engaged municipal authorities and urban planners by co-
hosting workshops and policy roundtables, they connected citizen science 
data with urban climate policies, ensuring findings contributed to real 
decision-making. 

• Scientific dissemination and knowledge sharing - The Living Labs and 
project partners also made an impact in the academic sphere by publishing 
in open-access journals and presenting results at international 
conferences.  
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Chapter 7: Sustaining and scaling up the 
project 
 

Citizen science projects become truly impactful when they are sustained over time 
and expanded to involve more participants. Keeping engagement high and scaling 
up initiatives can amplify the reach, influence, and effectiveness of climate action 
efforts. 

This chapter includes 

> Ensuring long-term engagement 
> Scaling up the project 
> Seeking funding and support 
> Building a legacy  

 
> Best Practice Example: Scaling up citizen science through capacity 

building and international collaboration 
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Ensuring long-term engagement 
Long-term engagement requires strategic planning and active stakeholder 
involvement. The I-CHANGE Multi-Stakeholder Forum approach offers a 
structured way to keep participants engaged by fostering collaboration 
among academia, local governments, civil society, and the private sector. Key 
strategies include: 

• Identify and involve key stakeholders early - Ensure representatives from 
different groups (e.g., local government, community leaders, businesses) 
are engaged from the start. 

• Host regular forums and discussions - Organise multi-stakeholder 
forums to keep communication open and ensure ongoing dialogue 
between citizens and decision-makers. 

• Make participation easy and inclusive - Choose accessible locations, offer 
flexible meeting times, and ensure digital access for online participation. 

• Listen to stakeholder needs - Adapt project goals based on community 
feedback to maintain relevance and impact. 

• Recognise contributions - Celebrate participants’ efforts through events, 
newsletters, or awards. 

• Keep sharing results - Provide regular updates on how collected data is 
being used to make a difference. 

• Encourage new challenges - Introduce fresh activities, gamified elements, 
or themed data collection campaigns. 

• Assess requirements for the long-term sustainability of the activities: 
resources, skills, budget, equipment, and potential for collaboration with 
other initiatives. 

 

Establishing synergies 
Building strong partnerships with local governments, universities, NGOs, and 
research institutions amplifies impact and ensures long-term sustainability. Citizen 
science projects thrive when they align goals, share resources, and integrate 
citizen data into decision-making. 

Collaborating with research centres enhances scientific credibility, while working 
with policymakers helps turn data into action. NGOs and environmental groups can 
support funding and advocacy, expanding project reach. Regional and international 
networks enable knowledge exchange, scaling best practices across communities.  
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Capacity building 
Sustaining citizen science requires continuous learning and skill development. 
Training participants in data collection, analysis, and interpretation ensures they 
contribute effectively. Schools and universities help embed citizen science into 
education, while digital platforms provide accessible learning opportunities for all. 

Investing in community leaders, educators, and policymakers builds local 
ownership, making initiatives more sustainable. Inclusive training programs ensure 
that citizen science remains diverse and accessible. 

 

Scaling up the project 
Expanding the project means reaching more people and gathering broader 
datasets for greater impact. Strategies include: 

• Partnering with schools, universities, and local organisations - Expanding 
participation creates a larger, more diverse knowledge base. 

• Integrating with city programs - Municipalities can incorporate citizen 
science data into urban planning and environmental policies. 

• Leveraging digital platforms - Using apps, dashboards, and open data 
repositories makes it easier for new users to join and contribute. 

Seeking funding and support 
Long-term sustainability often requires external support. Consider: 

• Applying for grants from environmental agencies, science foundations, or 
local governments. 

• Crowdfunding and sponsorships - Engage the public and businesses in 
supporting the initiative. 

• Collaborating with research institutions - Universities and scientists can 
provide funding, expertise, and credibility. 

• Establishing long-term partnerships - Identify shared needs among 
stakeholders to create mutually beneficial institutional agreements that 
ensure project continuity. 

 

Building a legacy 
A successful citizen science project leaves a lasting impact. Consider: 

• Embedding the project into school curricula so that each new generation 
continues the work. 

• Training new leaders within the community to take charge of ongoing 
activities. 

• Creating guides and best practices for other groups to follow and adapt to 
their own context. 

• Archiving and sharing data to ensure it remains accessible and useful for 
future research, policymaking, and community initiatives. 
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Best Practice Example: Scaling up citizen science through capacity 
building and international collaboration 
The Living Lab of West Africa (LLWA) in Ouagadougou, Burkina Faso, 
demonstrated how citizen science initiatives can be scaled up and sustained by 
integrating capacity building, international collaboration, and multi-stakeholder 
engagement. Through partnerships with universities, local governments, NGOs, 
and international research networks, the LLWA successfully expanded its activities 
and trained new participants. 

Building capacity for long-term engagement 

One of the key factors in sustaining the LLWA was its strong emphasis on training 
and skill development. The Living Lab provided training for citizens, researchers, 
and policymakers, equipping them with the necessary skills to collect and analyse 
environmental data. Workshops covered topics such as flood monitoring, waste 
management, and urban resilience, ensuring that participants could effectively 
contribute to and sustain the project over time. The LLWA also received training to 
expand the capacities of the team.   

Expanding through strategic partnerships 

Scaling up the LLWA required collaboration with key organisations and networks. 
The lab partnered with the Burkina Faso Red Cross, the Network of Centres of 
Excellence for Disaster Risk Reduction (NoE-DRR), and the Green Builders 
project. These partnerships helped expand the project’s scope, integrating citizen 
science with disaster risk management, flood early warning systems, and waste 
recycling initiatives. 

A particularly impactful collaboration was with the Customised and Integrated 
Climate and Environmental Services (CICLES) program, which used LLWA data to 
improve a climate service called “Timely Information on Extreme Climate Events 
(TIX)”. Through this initiative, the LLWA’s work directly contributed to actionable 
climate adaptation strategies across multiple regions. 

Using digital tools to scale up participation 

To support long-term sustainability, the LLWA leveraged digital tools and open-
access platforms. The Living Lab developed (in collaboration) an online historical 
flood database, allowing local governments and NGOs to access real-time and 
historical flood risk data for better planning. The project also trained citizens in 
using mobile applications and geospatial tools to report environmental 
observations, making participation easier and expanding the reach of citizen 
science efforts. 

Additionally, the Living Lab hosted training programs on digital environmental 
monitoring, ensuring that community members, including farmers and students, 
could use mobile technologies to track weather patterns, soil conditions, and air 
quality. 

 

 



 

 35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

About I-CHANGE: I-CHANGE - Individual Change of HAbits Needed for Green 
European transition - is a European Horizon 2020 project which runs for 3,5 years 
(Start date: 1 November 2021). The project aims to face the challenge of engaging 
and promoting the active participation of citizens for addressing climate change, 
sustainable development and environmental protection in the framework of the 
European Green Deal, the European Climate Pact and the European Biodiversity 
Strategy for 2030. The activities of I-CHANGE are strongly rooted in real society 
through interaction, co-development and cooperation with eight interactive Living 
Labs across Europe (Amsterdam, Barcelona, Bologna, Dublin, Genoa, Hasselt), 
Israel and Burkina Faso.  
To learn more about I-CHANGE, visit the website: https://ichange-project.eu/   
And follow the social media channels:  

• X: @ICHANGE_EU   
• LinkedIn: www.linkedin.com/company/ichange-eu   
• YouTube: www.youtube.com/channel   

  
 

 
This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 
101037193.  

https://ichange-project.eu/
http://www.linkedin.com/company/ichange-eu
http://www.youtube.com/channel
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