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1 Executive Summary  

Deliverable 2.4 of the I-CHANGE project focuses on the strategies and leverages for expanding the Living 

Lab experience in near-EU countries, with a special focus on Israel. The report discusses the main strategies 

and approaches of Living Labs outside of Europe, with a focus on establishing and operating citizen science 

activities through examples from around the world. The report also examines the experiences of I-CHANGE's 

Living Labs outside of Europe in Ouagadougou and Jerusalem and compares them to other I-CHANGE labs 

in order to learn and transfer knowledge between different lab's activities. The main purpose of the report is 

to study and implement the main approaches that were brought into action in other places, and to build strong 

connections between science and citizens via citizen science activities. The report aims to learn from previous 

experiences in order to keep the projects' I-CHANGE Living Labs continuity and leverage the scientific 

outcomes for dissemination of knowledge. 

 

2 Introduction  

2.1 Purpose and overview of the deliverable 

Deliverable 2.4 focuses on Living Labs (LL) experience in near-EU countries. It describes the strategies and 

leverages to expand the Living Lab experience in a broader context, with a special focus on the near-

European countries, such as Israel. This Deliverable is an output of Task 2.2 of the I-CHANGE project. In 

this report we discuss the main strategies and approaches of LLs outside Europe, focusing on establishing 

and operating citizen science (CS) activities, through examples from around the world. We also exemplified 

the experiences from the I-CHANGEs LLs outside Europe: Ouagadougou and Jerusalem and compared 

between the I-CHANGE labs in order to learn and transfer knowledge between different lab’s activities. This 

comparison was done based on "Local implementation plans for each partner city (D2.2, Esbrí et al. 2022)”. 

The main purpose is to study and implement the main approaches that were brought into action in other 

places, and to build strong connections between science and citizens via CS activities. Based on this report, 

we aim to learn from previous experiences how to keep the I-CHANGE LLs continuity and how to leverage 

the scientific outcomes in terms of dissemination of the knowledge that was created during the activities.  

 

2.2 Links to other deliverables in I-CHANGE 

This deliverable is linked to deliverable “Local implementation plans for each partner city (D2.2)” We have 

compared between the implementation plans of each LL, presented in D2.2, in order to find similarities and 

differences with a special focus on the uniqueness of the near and far EU labs (Ouagadougou and Jerusalem) 

plans, risk and opportunities (which also linked to D2.1). The outcomes of this comparison will help to 

implement some of the general strategies that found to be suitable to all of the labs. “Plan for extending the 

life of Living Labs beyond I-CHANGE (D2.5)” will use this deliverable (D2.4) as input.  

 

3 Main strategies of LLs in general based on literature  

CS is a field that includes studies in which scientists and people outside the academy work side by side and 

cooperate for the benefit of advancing human knowledge. This is a very broad field, because the studies can 

be on many and varied subjects, such as ecology and environment, geography, space exploration, history 

and more. 
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In CS projects, citizens help collect or analyze data for scientific research. In recent years, the use of CS has 

increased and expanded in Israel as well as in the world (Silver et al., 2021). Many CS studies are ecological 

studies. Recent technological developments expand the range of possibilities of communication and data 

transfer, and the use of CS as a way to involve citizens in scientific processes. The participation in CS 

projects, has a unique potential for promoting learning goals of environmental education, promoting 

understanding about environmental phenomena, promoting understanding about the connections between 

different processes in the natural and human environment and experiential learning activities in the natural 

environment (Land-Zandstra et al., 2021; Silver et al., 2021). 

In the context of climate change, the participants get an opportunity to better understand how climate change 

affects their immediate environment through active participation in scientific investigation processes, and 

therefore CS can serve as an important tool for building community resilience to deal with climate change. 

CS and Living Labs are two concepts that are increasingly being linked in the context of sustainable 

development and environmental research. Living labs, are collaborative spaces that bring together various 

stakeholders, including government agencies, academia, businesses, and local communities, to co-create 

and test innovative solutions to real-world problems. Many laboratories and research groups around the world 

operate living labs, which have gained a lot of experience in the establishment, development and long-term 

maintenance of living labs in recent years. To implement citizen science activities in I-CHANGE, we choose 

to work with Living Labs, further information can be found in “Guidelines to promote the engagement and 

awareness raising of citizens (D1.2)”. In the next sections we will examine some of the main approaches for 

motivating citizens science activities with an emphasize on their  impact and continuity.  

 

3.1 Examples of LLs experiences outside the EU, main approaches for 

motivating CS within population 
There are many examples of living labs in countries outside the EU, such as the following: 

USA: 

1. Project BudBurst (https://budburst.org): This citizen science project, coordinated by the National 

Ecological Observatory Network (NEON), invites people to observe and report on the timing of leafing, 

flowering, and fruiting of plants in their local area. Participants can use the Project BudBurst website 

or app to record their observations, which help scientists track the impacts of climate change on plant 

phenology (the study of plant life cycles). 

2. Great Sunflower Project (https://www.greatsunflower.org/): This CS project, coordinated by the San 

Francisco State University, invites people to observe and report on the presence and abundance of 

pollinators (such as bees and butterflies) in their local area. Participants can use the Great Sunflower 

Project website or app to record their observations, which help scientists understand the distr ibution 

and health of pollinator populations. 

Asia: 

1. The Taiwan Air Quality Monitoring Network 

(https://www.sciencedirect.com/science/article/abs/pii/S22106707203084530): A CS project in 

Taiwan that engages citizens in monitoring air quality in their communities. Participants use low-cost 

air quality monitors to collect data on PM2.5 (fine particulate matter), NO2 (nitrogen dioxide), and 

other air pollutants. The data collected by the network is used to inform policy and advocacy efforts 

to improve air quality in Taiwan (Mahajan et al., 2021).  

The First Peninsular Malaysia Butterfly Count (https://bdj.pensoft.net/articles.php?id=7159): 

Participants were asked to go outdoors and (non-lethally) sample butterfly legs for species 

identification through DNA barcoding. Data from this first Butterfly Count helps establish a baseline 

from which the researchers can monitor the patterns and changes in butterfly communities in 

Peninsular Malaysia (Wilson et al., 2015). 

Africa: 

https://budburst.org/
https://www.greatsunflower.org/
https://www.sciencedirect.com/science/article/abs/pii/S22106707203084530
https://bdj.pensoft.net/articles.php?id=7159)
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1. The African Bird Club (ABC -https://www.africanbirdclub.org/countries/abcregion/africa-introduction/) 

Citizen Science project is an initiative that aims to gather data on bird populations in Africa through 

citizen participation. The project encourages members of the public to submit their observations of 

birds in the wild, which are then used to help researchers understand the distribution and behavior of 

bird species in the region. The data collected is used to inform conservation efforts and to better 

understand the impacts of climate change and habitat destruction on Africa's birds. 

2. Several examples can be found at Weingart & Meyer (2021), which provides an overview of the CS 

situation in South Africa. The study concludes that citizen science in South Africa is similar to that in 

other developed countries, and that similarities in the science systems of these countries are 

responsible for this. The study finds that most fields are inaccessible to cooperation without prior 

training, and that the crucial prerequisite for participation in these fields is scientific literacy. The study 

also finds that scientific institutions are dominant in initiating and managing citizen science projects, 

and that the expectations of a widespread grassroots movement of citizens or communities launching 

research projects are not reflected by the reality on the ground. The study also concludes that the 

objective of citizen science, to engage citizens in science policy decisions, has not been realized in 

South Africa, and that most communication from South African citizen science projects is directed at 

the scientific community rather than at a larger public. 

Israel: 

1. The Israeli Butterfly Monitoring Scheme (IBMS-https://www.butterflies.org.il/IBMS/): This CS project, 

coordinated by the Israeli Entomological Society, invites people to observe and report on the presence 

and abundance of butterflies in their local area. Participants can use the IBMS website or app to 

record their observations, which help scientists track the distribution and population trends of different 

butterfly species. 

2. The Israeli Birding Portal (https://www.birds.org.il/): This citizen science project, coordinated by the 

Society for the Protection of Nature in Israel (SPNI), invites people to observe and report on the 

presence and abundance of birds in their local area. Participants can use the Israeli Birding Portal 

website or app to record their observations, which help scientists track the distribution and population 

trends of different bird species. 

 

Based on the previous projects listed above and research on this topic, there are several approaches that 

can be used to motivate CS projects within a population, including the following (Land-Zandstra et al., Rotman 

et al., 2014; 2021; Silver et al., 2021): 

 

1. Engaging people through a shared sense of purpose: CS projects that are aligned with the values 

and interests of the local community are more likely to be successful. For example, a project focused 

on environmental conservation or improving local air quality may be more motivating for people who 

are concerned about these issues. 

2. Providing education and training: CS projects can also be more motivating if they provide 

opportunities for people to learn new skills and knowledge. This can be especially important for 

projects that involve more complex tasks or require a higher level of technical expertise.  

3. Offering incentives: Incentives, such as prizes or recognition, can be a powerful motivator for people 

to participate in CS projects. This can be especially effective for projects that require a larger time 

commitment or involve more difficult tasks.  

4. Building a sense of community: CS projects can also be more motivating if they foster a sense of 

community and connection among participants. This can be achieved through regular communication 

and collaboration, as well as through social events and other activities that bring people together.  

 

Ensuring continuity in CS projects can be challenging, as it relies on the ongoing participation and 

engagement of volunteers. Several strategies that the projects mentioned above have used to ensure 

continuity are: a web-based platform and a mobile app to make it easy for volunteers to participate and submit 

https://www.butterflies.org.il/IBMS/
https://www.birds.org.il/
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their observations. They also provide extensive resources, training, and support for volunteers, including 

training materials, workshops, field trips to help volunteers learn more about different species and how to 

identify them, and a network of local coordinators who can provide assistance and answer questions. 

 

In terms of main approaches and methodologies, all of the projects mentioned above rely on volunteer 

participation and data collection. They use various methods to recruit and engage volunteers, including social 

media, email lists, organizes workshops, training sessions, public lectures and local events. They also use a 

variety of data collection methods, including online reporting forms, mobile apps, and paper-based forms. 

Overall, the main approach of these projects is to involve and empower the local community in the research 

process, using their observations and data to help scientists better understand and address important 

environmental issues. 

 

3.2 Recommendations from LLs experiences outside of Europe  

   3.2.1 Israeli LLs experiences  

An Israeli experience of LLs operated as a cooperation with schools in Haifa is briefly described. Development 

and implementation of CS-based learning environments through design partnerships of researchers and 

education teams has been examined by a research group from “the center for promoting CS in the school” 

at Haifa University. Preliminary findings of this study indicate that the process principles allowed the 

participating schools to value and combine their educational and environmental goals through the design and 

implementation of a unique learning environment (examples in table 3.2.1). An indication of success is that 

all the educational teams chose to continue and expand the design and continue with the scientific learning 

environments beyond the first year. This finding implies the strong sense of value and meaning which was 

created among the leading education teams. The researchers estimate that this feeling partly stems from the 

harmony between the procedural principles experienced as part of the development of the partnership and 

the pedagogical principles applied in the design of the environments and in their work with the students. 

 

Table 3.1: Examples of matching educational and environmental ambitions at the school level to the learning products 

developed following the Israel Institute of Technology (Technion) report. Session report  (in Hebrew) from 2021. 

 

Characteristics of the 

case 

The educational and 

environmental 

aspirations defined by 

the educational staff 

and the school 

management 

Characterization of the 

developed learning 

environment and 

learning outcomes 

Type of project: monitoring 

jellyfish on beaches 

Students: number-60: 5th, 6th 

grades classes. 

Duration of partnership 

development: about two years 

Innovative teaching methods 

for active and meaningful 

learning in partnership with the 

academy 

 

Development of social 

involvement and 

environmental leadership 

among the students and in 

front of the community 

Exposure to the world of 

“jellyfish” and the 

environmental challenges in 

meeting humans through 

active learning and research in 

and out of school 

 

Collecting and analyzing 

scientific data in collaboration 

with scientists (ecologists in 

the present “jellyfish” 

research)  

 

Initiating activities to 

strengthen awareness among 

the school community and city 

residents 
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Type of project: monitoring 

small mammal footprints 

Students: 70, 3 4th grades 

classes 

Duration of partnership 

development: 10 months 

Strengthening the 

acquaintances and the value-

emotional connection of the 

students with the ecology in 

the school environment 

 

Strengthening the involvement 

of the community (with the 

participation of the students) 

and motivation for action 

Getting to know the small 

mammals in the school 

environment and the challenge 

of meeting humans through 

active learning in and out of 

school 

 

A community activity that 

includes familiarization with 

the ecological space and the 

environmental threats, and the 

collection of broad scientific 

data 

 

Data processing by the 

students in collaboration with 

the ecologist 

Type of project: monitoring 

small mammal footprints 

Students: 60, 2 9th grades 

classes 

Duration of partnership 

development: 10 months 

Strengthening the value and 

emotional connection of the 

students to their environment 

 

Exposure to environmental 

challenges relevant to 

community life 

 

"Different" meaningful and 

active exploratory learning that 

"breaks through the walls of 

school" 

Familiarity with key ecological 

concepts and the potential 

challenges in their 

environment 

 

Exposure to an ecological 

research process and practical 

application on open spaces 

outside the school 

 

Collaborative writing of a 

research paper and its 

presentation 

 

The initial findings illustrate how design partnerships can advance the development and implementation of 

innovative CS-based learning environments in alignment with the school's educational and environmental 

goals. Furthermore, the study testifies to the importance of design partnerships in strengthening the sense 

of value and the ability of educators to act in their environment to promote active and meaningful learning in 

the face of the environmental challenge that threatens us all 

(https://www.tcss.center/_files/ugd/8ff9a8_febd315af1614334a1935a64d59ace7f.pdf).In Jerusalem LL, we 

aim to encourage the students' involvement in the planning and implementation of the experiments. We 

already participated in some school activities, including lecturing on climate topics and guiding the students 

on the instruments they are going to use. Through the activities and the connections that we have created, 

we expect to strengthen the student's relation to their local environment and to lead the change they want to 

see in their Neighborhood as a result of the awareness they gained. 

4 Near EU LL  

4.1 Experience exemplified through Jerusalem LL 

    4.1.1 Background 
Have scientists gathered data by involving inhabitants of an area of study, they may be exposed to unique 

information which the locals hold explicitly, such as traditional knowledge etc. Environmental science is a 

distinct field in which participants from the public may hold an enormous portion of information of their domain, 

for example: local birds or mammals, local edible plants, local weather patterns etc.  

Such an example could be employed in the I-CHANGE Jerusalem Living Lab project, where the possibility 

of operating with many volunteers can lead to spatial and temporal high-resolution meteorological and air-

pollution data. Since the local participants are well acquainted with transportation patterns, for example, which 

in turn lead to air-pollution patterns, they may suggest new insights and proposals for improving the data 

collection. Involving high-school students along with university students, teachers, and other citizens, will 

https://www.tcss.center/_files/ugd/8ff9a8_febd315af1614334a1935a64d59ace7f.pdf
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lead to larger public exposure of the research which may amplify the public interest in the current research 

and further demand for education about the research goals. In the city of Jerusalem there are numerous 

communities which are not regularly involved or educated in science, and implementation of the CS practice 

may have a significant positive impact. 

  

The city of Jerusalem is one of the largest and denser cities in Israel. The city is located in a semi-arid zone, 

experiencing a combination of Mediterranean-Sea and desert driven meteorological and climate conditions. 

The city is spread over mountainous topography which leads to highly varying local microclimates and 

expected air-pollution patterns. These issues are addressed in the Jerusalem LLs, as detailed in the following 

sections.   

 

    4.1.2 Administrative and legislative aspects   

A new report on a recent initiation by the Israel Ministries of Energy, Environmental Protection, Innovation, 

Science and Technology and the Inter-Ministerial team, the government was planned to be approved in June 

2022 - an historic governmental decision regarding climate innovation, based on a detailed report by an inter-

ministerial team. Recommendations in the document include the need to encourage basic and applied 

academic research and establish joint R&D infrastructure for academia and industry; to encourage climate 

entrepreneurship through support for start-ups, launching national challenge events sponsored by the Prime 

Minister and joint events of government-academia-industry; climate technologies ways to encourage the 

presence in Israel of specialized investment bodies, increase the activity of government ministries and 

harness them to carry out pilots and demonstrations in Israel (including through the use of national 

infrastructure) and promote multi-sectoral and inter-ministerial running activities. The need for an examination 

of the creation of new regulatory frameworks in order to enable a defined experimental environment in which 

regulatory regulation is facilitated under conditions that will ensure control and safeguarding of the public 

interests that the regulation is intended to protect. 

From the above mentioned, relevant to the Jerusalem LL domain of actions are: extreme weather events, 

and the water cycle. 

 

   4.1.3 Climate aspects 

The global uniqueness of Jerusalem climate (Alpert, 1991) was illustrated in the sense of having both 

relatively large annual rainfall (572 mm/y in Atarot station – also known as Jerusalem Air Port, which is very 

close to London, UK value, with annual rainfall of ~590 mm/y) and surprisingly this high rainfall is going along 

with very high solar insolation typical to subtropical semi-arid area, i.e. 3700 sun hours annually (~9.5 h on 

daily average). In addition, due to complex topography and several primary urban factors (topography, 

roughness, urban aerosols and urban albedo) Jerusalem has very high rainfall variability with the large range 

of 450 to ~700 mm/y (Shafir and Alpert, 1991). High-resolution 2-D model rainfall simulations over the large 

municipal area of Jerusalem and all its surroundings show good comparison to radar rainfall for both annual 

rainfall and for extended heavy rainfall events (Alpert and Shafir, 1989). An interesting finding is the high 

number of rain maxima over a relatively small area around the City of Jerusalem that are well captured by 

the model vs. the radar.  Recently, extensive research was performed related to global warming potential 

risks and their effects on rainfall and temperature over the East Mediterranean with some of the studies 

focusing over large urban areas including Tel Aviv coastal city and Jerusalem. Several major risks were 

pointed out including extreme temperatures, heat waves, colder nights and heavy rainfall. The downscaling 

methodologies also include dynamical, statistical and synoptic analyses over the region (Ben-Gai et al.,1998, 

Alpert et al. 2006, Samuels et al. 2011, 2013, Hochman et al. 2020). Important to notice is our first super-

high-resolution global climate model projections that the ancient “Fertile Crescent” in the Middle East 

(considered as the cradle of civilization) including the Jerusalem LL region, will nearly disappear during this 

century by the year 2100 (Kitoh et al. 2008). Jerusalem temperatures both maximum and minimum show 

after extensive recent homogenization procedure that significant increases occurred during 1950-2020 
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(based on homogenized dataset, Yosef et al., 2019). Furthermore, enhanced increases are shown to have 

occurred from the 1980s of the temperature trends which are even more than double of the global average 

ones (Fig. 2.1.1). A fact that led to definition of the Mediterranean as a “Hot Spot” of global warming (Giorgi, 

2006). Comparison of Jerusalem temperatures increasing trends to the coastal upstream Bet Dagan station, 

at ~40 km to the west (Fig. 2.1.2 a,b) does show similar patterns of statistically most significant increases in 

the region as well as large inter-annual variabilities 

  

 
  
Figure 4.1. Average annual temperature in Jerusalem, 1950-2020 (based on homogenized dataset, Yosef et al., 2019). Red 

line denotes the maximum temperature (TX), blue line denotes the minimum temperature (TN), gray line denotes the mean 

temperature (Tmean). 

  
Figure 4.2. Average annual maximum (a) and minimum (b) temperature in Jerusalem (mountainous, 810m) and Bet Dagan 

(coastal plain, 31m) 1950-2020. Red line denotes Jerusalem time series and blue line denotes Bet Dagan time series (based 

on homogenized dataset, Yosef et al., 2019). 

 

   4.1.4 I-CHANGE Jerusalem LL main challenges  

Extreme value indicators in highly resolved climate change simulations for the Jerusalem LL region were 

analyzed. The following major indicators for risks are included.  
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1. The paradoxical increase in heavy rainfall and surface run-off in spite of a reduction in total rainfall (Alpert 

et al. 2002). Citing Alpert et al., 2002: “Global warming was suggested to be linked with the recent increases 

of heavy daily rainfall due to the increased atmospheric water vapor and warmer air. Total annual rainfall also 

shows increasing trends in many regions. Contrary to many mid- to upper latitude regions of the world in 

which positive trends in recent rainfall were reported, over the Mediterranean several regional studies show 

a dominant decreasing trend. In the present analysis we examined six daily rainfall categories for 265 stations 

in Mediterranean-Spain, Italy, Cyprus and Israel for 1951 – 1995. It is shown that extreme daily rainfall 

increases in spite of the fact that total rainfall generally decreases. For instance, torrential rainfall exceeding 

128 mm/d contributes 4 – 5% of the total Italy rainfall in the 1990s compared to only 1% in the 1950s; an 

increase by a factor of 4. Furthermore, heavy to torrential 112 categories above 32 mm/d contributed in the 

1950s only 23% of Italy rainfall and this share increased to 32% in the 1990s Similar analyses are presented 

here for Spain and Israel. In Spain, the categories at both extremes, i.e. Light (A), Light-Moderate (B) and 

Torrential D (D2 significant) increased their contributions to the total annual rainfall. This increase in both tai ls 

of the distribution is accompanied by an even more significant decrease of the central heavy categories, C1 

and C2, which contribute about half the totals, and have dropped from about 49% in the early 1950s to only 

about 43% in the 1990s” “In Israel and Cyprus: No significant trends were found. There are, however, as in 

the W. Mediterranean, Heavy categories (C1, C2 in Israel; C2, D1 in Cyprus) that increase and Lighter 

categories (A in Israel; B, C1 in Cyprus) that show a decreasing trend.”  

  

2. Increase in heat waves both by their frequency and intensity. Following Yosef et al., 2019 the warm spell 

duration indicator “Annual count of days with at least 3 consecutive days when TX > 90th percentile (WSDI3)” 

has increased from 4.17 (1.12, 6.92) to 14.92 (10.89, 18.89) days (per decade) when comparing the periods 

of 1950–2017 to 1988–2017, respectively. These values are averaged for the whole area of Israel, including 

Jerusalem.  

  

3. Increases in Consecutive Dry Days (CDD). Following Yosef et al., 2019 the CDD-NDJFM (CDD for the 

main rainy months of November to March) that is defined as “the maximum number of consecutive dry days 

when precipitation count of days with at least 3 consecutive days (per decade) when precipitation is less than 

1 mm”. The CDD-NDJFM indicator has increased from 0.28 (−0.44, 1.07) to 1.78 (−0.8, 4.7) days when 

comparing 1950–2017 to 1988–2017. These values are averaged for the whole area of Israel, including 

Jerusalem. 

  

4. Heat stress increases particularly in urban areas (Itzhak-Ben-Shalom et al. 2016). 

Citing Itzhak-Ben-Shalom et al. 2016: “During periods of global warming (GW), expected increases in urban 

temperatures can have adverse impacts on city climate and thermal discomfort due to combined urban and 

global warming effects. The different climates in four cities in Israel are studied for the purpose of 

differentiating global vs. urban warming. Trends in urban and nearby rural areas were compared in order to 

estimate the urbanization effect on the local climate zones. Daily 06:00 and 15:00 Local Time (LT) 

temperatures for July 1980-2014, were investigated. The linear relationship between the urban warming and 

population growth observed in present climate data is assumed to continue into the near future. The Regional 

Climate Model (RegCM) temperature trends into the 21st century are assumed to represent primarily the GW 

because of the relatively coarse grid interval of 25 km. Hence, this study first differentiates between global 

and local warming past trends, and then uses this past result to make future projections that consider both 

factors. A unique feature of this study is the large climatic variety over Israel—a small country that 

encompasses no less than 5 different Köppen climatic zones. The urban minus rural temperature (1980-

2014) changes, ΔTu-r, show more intense warming in the afternoon in all 4 cities. For instance, in Jerusalem 

and Eilat, the ΔTu-r has increased by ~1.2˚C. Following the RegCM predictions, by 2060 with “No population 

growth”, this temperature increase is expected to continue, by 113 1.114˚C and 1.119˚C, respectively. If, 

however, these cities grow rapidly, air temperature will increase by 2.937˚C - 4.129˚C and 2.778˚C - 3.939˚C, 

respectively.” 
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4.2 Strategies and leverages on how to expand the Jerusalem Living Lab  

   4.2.1 Stakeholder engagement procedures 

Jerusalem LL is collaborating with a diverse group of stakeholders to expand the activity throughout the city 

and beyond. A few activities and collaborations are initiated, as described below. All are related to 

meteorological / climatological and air-pollution parameters. Some of the activities will be short term (a few 

days campaign of a school class) while others will be longer (daily activity over a semester, for example): 

  

1. The main activities are focused on school students and led by the Science Museum (located near the 

Hebrew university in Jerusalem). The Science Museum has contacted several schools in the city, with 

different backgrounds and at different locations, and has started to work together with teachers and 

groups of students on the project. The aims of the campaign that will act this year and the following 

years, during the I-CHANGECHANGE project, are defined by the students themselves, the 

municipality, and researchers from the Hebrew University in Jerusalem. The shell plan was derived 

from the discussions made at the stakeholder kick-off I-CHANGE meeting that took place in the 

Science Museum on June 28th ,2022.  

  

2. Another significant collaboration is the one with the center for sustainability at the Hebrew University. 

This activity is focusing on an academic course for advanced graduate students that will study 

environmental issues base on CS activities. The students will be planning campaigns which involve 

citizens’ observations and will perform analysis of their collected data. 

  

3. More collaborations are still under planning and will be led by the group members of the LL in TAU. 

In the last months we cooperate with citizens that will use our instruments to provide observations 

throughout the city and around it. We contacted and provided instruments to a few individuals that 

provide observations along their daily routes. The measurements will be acquired by walking, car 

driving or cycling. 

  

4. Recently, we started to establish a new collaboration with the Israeli Rail company, that operates a 

new fast line between Jerusalem and Tel Aviv. This campaign is planned to collect data by 

instruments installed on the train roof. This will provide data between the cities’ centers, allowing to 

deduce unique insight, for instance on the inversion location, one of the most significant phenomena 

during the Israeli summer. The inversion height is one of the main interests for the meteorologists, 

indicating on the severity level of the pollution situation.  

  

5. Monitoring is crucial in Jerusalem as in other remote semi-arid areas worldwide. Based on 

Jerusalem’s potentially good rainfall coverage by commercial microwave links (CMLs), and 

collaboration with the Jerusalem municipality database of “smart city” system, it will be possible to 

improve short-range warnings against flash floods in the desert surroundings of Jerusalem, which 

may be sent to citizens’ smartphones via a dedicated service.  

  

6. A prototype cloud-resolving model in rapid refresh mode, with data assimilation of authoritative Israeli 

Water Authority data, citizen scientist observational networks, and CMLs data will be implemented 

and tested, including dissemination to citizens via social media. Performances of the new forecasting 

system will be compared with the reference Israeli Water Authority for the purpose to 

validate/complement the flash flood component.  

  

7. A few tens of personal MeteoTracker sensors will be installed to continuously monitor the weather 

conditions. The citizens participation entails the collection and analysis of weather data, defining 

research questions, and developing ways to mitigate extreme weather impacts in their neighborhood. 
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The specific technology used for these activities will be used in two different ways: providing reference 

for meteorological measurements, and providing the involved citizens acquainted with a variety of 

measurements. The knowledge acquired will be collected arranged and made accessible for 

education purposes in the Climate Action Training Schools. 

  

The above collaborations will be the based on new sources of data that are expected to be significant for 

research and other meteorological applications. Thus, the collaboration with the Israeli Meteorological service 

and other stake holders from the industry is most important and is also a main part of our goals of LL in 

Jerusalem.  

 

   4.2.2 Engagement and contribution of citizens to the Living Lab 

The Jerusalem LL will bring together citizens, communities, and social leaders to participate in various 

activities, such as collecting data and information to establish baselines for extreme events, developing early 

warning services for heavy rain events, mapping of the urban heat island, helping the municipality to find hot 

spots for shadowing, and attending workshops on topics such as climate change challenges in Jerusalem, 

urban planning, etc. 

 

Recently, a survey was distributed to the students that participate in the project at the “HaLeyada” high school, 

near the Hebrew University, in order to examine their opinions on several environmental issues around their 

living environment. The survey outcomes help to understand the students' point of view regarding 

environmental issues and guide us on how to approach and better engage them to the project. We would like 

to thank Dr. Hagit Tishler from the science museum to and Dr. Hadas Molcho-Magen from the Hebrew 

University that wrote and conducted the survey.  

The main outcomes of the survey are: 

 

Figure 

4.3. Answer to the question in survey among the school students: “Mark how much you think climate change will affect you 

in the next five years?” For example, column # 5 (8.9%) change my life, column # 0 (4.4%) - will have no effect at all. 

 



2.4 - Living Labs experience in near-EU countries                               I-CHANGE       

15 

Figure 4.4. Answer to the question in survey among the school students: “How concerned am I about climate change?” 

column # 7 - feels existential anxiety, column # 0 - Not worried at all. 

 

When the participants were asked the next question: “To deal with climate change in the city of Jerusalem - 

how important it is to do the following...” (with several optional things the municipality can do). The most 

favorite recommendations were: 

- To subsidize the construction of solar panels on the roofs of buildings in the city 

- plant trees 

- build public transportation routes 

 

The survey results are helping with the future plans of the LL, and emphasizing our participants needs and 

attitude that will later help us to plan how to approach them and other audiences. 

 

4.2.3 CS and Co-creation Methodologies 

Our approach emphasizes the participation of citizens and the concept of collaboration in evaluating and 

examining the foundations of field actions, which raises both practical and theoretical questions. This 

necessitates taking into account various valid perspectives, including scientific knowledge, through an 

iterative process of examination and confrontation.  

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. 

Co-creation methodologies proposed: Stakeholders’ meetings with citizens, Round tables - each table 

including stakeholders and citizens from different categories. 

As a means of sharing feedback with Living Lab participants, several activities and methods have been 

proposed. One such activity is the creation of a report which compiles all the data collected from the MT 

(MeteoTrackers) campaign and distributes it among participants, so they can see how the data was used and 

what valuable information can be extracted from it. Additionally, the impacts and extreme rainfall episodes 

will be added to our database and made available online. Participants will also be informed of the platform's 

use and provided with summaries of new contributions collected during the project campaigns through email. 

Furthermore, results of the project will be disseminated through various media platforms such as social 
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media, the I-CHANGE project website, and other related media. Furthermore, large events at science 

museums provide an opportunity to share the project's results with the community at large. 

 

   4.2.4 Monitoring and Evaluation 

Our approach focuses on measuring success through both quantitative and qualitative indicators. 

Quantitatively, we will track the number of observations collected during campaigns, the number of 

participants involved in each activity, and media coverage of the project. Qualitatively, we will assess user 

satisfaction through questionnaires, gather personal opinions and feedback, track interest in future 

participation, and gauge the intention to recommend the project to others. 

To ensure continuity, several proposals have been put forward. One of the key proposals is to develop an 

education plan that can be used for future activities in schools and community centers. Additionally, planning 

for the long-term by formulating scientific questions and creating a working plan that can be replicated in 

other locations is also important. Building strong relationships and connections with stakeholder groups and 

providing them with clear incentives is also crucial for the long-term success of the project. 

5 Far EU LL  

5.1. Experience and strategies exemplified through Ouagadougou LL 

5.1.1 Background 

Burkina Faso (BF) is a West African country located in the midwest of the Soudan/Sahel region. It covers an 

area of about 274,200 km2 and lies between 9oN-15.5oN and 6oW-3oE. The terrain is mainly flat, with a mean 

altitude of approximately 300 m above sea level. Its climate is characterized by a rainy season that lasts 3-4 

months and a longer dry season. The distribution of rain in the country follows a predominantly southward 

gradient leading to three agroecological zones: the Sahelian zone in the north, the Sudano-Sahelian zone in 

the center, the northwest, the east and in the south, and the Sudanian zone in the west (Figure 2.4.). In these 

three zones, the average temperature increases from the west and south (Bobo Dioulasso, Banfora, 

Niangoloko, and Gaoua) to the north (Dori and Ouahigouya). The mean annual precipitation decreases from 

more than 1100 mm in the South to around 300 mm in the North (Figure 2.4.). Rainfall is highly variable. The 

yearly average temperature varies between 17 and 37 ° C (21 and 34oC) during the dry season (rainy season) 

in Burkina Faso (Woango et al., 2015). 

 
Figure 5.1: The Agroecological Zones of Burkina Faso 
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Reports suggest a warming of 0.26 ° C per decade over the last 30 years (USAID 2017, USAID 2022). By 

2050, a 1.4 - 1.6 ° C increase in temperatures is expected in Burkina Faso (UNDP, 2021). Temperature is 

projected to increase by 3-4 ° C by 2080-2099; this is substantially higher than the global average (World 

Bank, 2021). Temperature increases vary across the country, with higher temperatures expected in the 

north, the southwest, and dry seasons (World Bank 2021). Flooding events are increasing. Between 1991 

and 2020, significant floods hit Burkina Faso, which impacted people and properties (Salack et al., 2018). 

Despite a high level of uncertainty among models regarding projections of precipitation over the country 

(Figure 2.4.2.), future dry and wet periods are likely to become more frequent in this region (Salack et al., 

2016; Potsdam Institute, 2020). 

 
Figure 5.2: Annual mean precipitation projections for Burkina Faso for different GHG emissions scenarios relative to the 

year 2000 (Adopted from Potsdam Institute 2020). 

 

5.1.2 The Challenges of LLWA (Living Lab of West Africa) 

1. Annual rainfall has increased significantly over the past decade (Figure 2.5.). The increasing frequency 

and intensity of precipitation events during the rainy season of June to September contribute to the increase 

in floods and stagnation of water in Ouagadougou. Flash floods are caused by local heavy rain events 

(HREs), which lead to flooding of streets and buildings, sometimes by reservoir spills before stormwater 

reaches a watercourse. An increase in the frequency and intensity of HRE and ongoing urbanization may 

further increase the risk of flash floods. Under climate change, future global warming scenarios reveal that 

HRE will be more intense, and flooding may likely be exacerbated in flood-prone areas of the city and beyond, 

as inadequate disposal and household waste gathering in the streets block drainage systems, streams and 

landfills and threaten health in residential areas. People still lose their lives while the socioeconomic costs of 

floods continue to rise due to a lack of proper detection and appreciation of the causes, impacts, and 

consequences of urban floods on well-being. Then, a proof-of-concept of impact-based forecasting for pluvial 

torrents is necessary for Ouagadougou to combat flood effects and improve livelihoods in urban areas; 

meanwhile, a circular economy is built around waste management. 
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Figure 5.3: Interannual variability and rainfall trend observed in the city of Ouagadougou. The red (blue) bars denote dry 

below (above) average years. The tau parameter and the p-value indicate the statistical significance of the trend.  

  

2. Due to rapid urbanization, waste management, sanitation, and hygiene have become major urban 

concerns in West Africa. Waste generation is directly correlated with income growth. With 600,000 metric 

tons of waste generated per year and an increase in population (from 3 million people in 2020 to nearly 6 

million in 2030, according to INSD (2019), waste production will also increase exponentially. Of the 600,000 

metric tons of waste, only 300,000 metric tons are collected. Inadequate disposal and household waste result 

in illegal garbage disposal which prevents rainwater from draining correctly. Uncollected waste in the city of 

Ouagadougou favors flash flooding, causes water pollution, and increases the risks of cholera, diarrhea, and 

other waterborne diseases (Sanfo et al., 2022). For many, better collection, recycling, and reuse of solid and 

liquid waste can benefit urban and peri-urban agriculture and urban green spaces that contribute to the food 

security of the city of Ouagadougou, in addition to lowering the amount of waste in drainage canals to prevent 

flash flooding in urban areas. 

  

3. The first two challenges emphasize integrating flood and waste management. However, waste, rainwater, 

and flood management are currently treated separately. The other challenge for the LLWA is to find the link 

between managing wastes, rainwater, and floods. 

 

5.2 Strategies and leverages on how to expand the Ouagadougou Living Lab 

The role of LLWA is to use transdisciplinary and interdisciplinary, participatory and proactive approaches to 

better address heavy rain events, wastes and urban flash floods in the city of Ouagadougou in Burkina 

Faso. These approaches bring together different vital stakeholders to handle the framework's complexity. 

  

5.2.1.   Stakeholder engagement procedures 

The four stakeholder groups recruited are government offices and Agencies (Public sector), waste 

collectors and sorters and waste recyclers/reusers (Mixed Private sector and civil society), research, 

capacity building, and sustainability (academic and civil society). They have been involved because they 

are in the waste management chain in the city of Ouagadougou or part of the national disaster risk 

reduction and management system. 

As our approach is fully participatory, stakeholders help us tailor our policy locally while keeping the same 

objectives. By that, we fully maintain their engagement in the living lab. And I-CHANGECHANGE 

environmental issues are of primary importance not only for the city but also at the national level. 

Therefore, this is an excellent opportunity to combine general concern and the need to understand the link 

between waste and the flood of stakeholders with actual data collection and behavioral changes. For the 
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municipality, the LLWA is an opportunity to share their concern with other stakeholders involved in urban 

management. 

Primary public stakeholders are described as follows. 

- National Council for Emergency Relief and Rehabilitation (CONASUR): CONASUR is, at the 

national level, the body responsible for disaster risk reduction and the application of the national 

multi-risk, preparedness, and response plan. This structure will be helpful for the LLWA in the 

comprehension and application of the national multi-risk, preparedness, and response plan. 

− General Directorate of Civil Protection (DGPC): DGPC has competence in the planning and 

organizing of first aid with CONASUR. In the context of protection, it also has competence in 

prevention activities (information, awareness, and training) and in preparation for disasters and 

accidents. Thus, it is responsible for implementing the national civil protection policy based on 

national plans. 

− National Meteorological Agency (ANAM-BF): ANAM-BF is the national authority in charge of 

weather / weather services over the national territory. It is responsible for forecasting rainfall likely to 

cause flooding but does not make impact-based predictions. These forecasts are distributed to the 

general public and, in the event of possible disasters, to the DGPC for necessary actions.  

− Municipality of Ouagadougou: Municipalities must participate in civil protection and relief 

management after decentralization and subsequent transfer of powers to local administration. The 

city of Ouagadougou also has competence in water sanitation and hygiene (i.e., the construction 

and maintenance of gutters), territorial planning, the execution of subdivision plans, the issuance of 

building permits, etc. The municipality of Ouagadougou exercises this competence through the 

directorates of cleanliness, studies and planning, and municipal technical services. It is in the 

prevention, preparedness, and response phase of the risk management cycle. Its actions are for the 

short, medium and long term. As responsible for sanitation and public hygiene in the city, the 

municipality is at the beginning and end of the waste management chain in the city. Its Directorate 

of General Hygiene and Sanitation (DSPH) oversees 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 des Déchets, CTVD) 

Other stakeholders essential and having a complementary role in waste management and valorization 

chain included: 

− Waste collectors and sorters (APET - Action Protection de l’Environneme nt of Tampouy, and PWB 

-Peng Wende of Bogodogo); are women’s groups organized into associations. 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 and an old bag for 

waste collection. In the early 2000s, the municipal administration encouraged associations of 

primary women who were already picking up garbage in their areas to the group in arrondissement-

based Economic Interest Groups so that they and some small and medium-sized businesses could 

answer bids for tender from the municipality for trash collection. They will help to monitor waste 

management at the household level and evaluate the carbon footprint. 

− Waste Transporters: EBTE and SONAF are contracted by the City of Ouagadougou to transport 

mixed waste bins from some CCDs to the CTVD. EBTE is the oldest, and SONAF, only a few years 

old, is an offshoot of EBTE. Solid and liquid waste transformers: Transformers recycle solid and 

liquid waste into products for use in other economic sectors. In Ouagadougou's organic waste value 

network, some of the organic garbage and vegetation waste produced in the city is transformed into 

compost. In ONEA's aerobic and anaerobic ponds, wastewater is transformed into water for garden 

irrigation. PNB-BF, Burkina Faso's National Biodigester Program, supported by SNV, a Dutch 

development organization, focuses on promoting and installing household biodigesters for peri-

urban cattle farmers. This group is helpful for training households in the transformation and 

recycling of their waste.  
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− Market gardeners and nursery owners: The market gardeners and nursery owners are tiny 

businesses, most likely informal, but they provide people and households with incomes and the 

city's population with vegetables, fruits, ornamental and medicinal plants, and trees. Many growers 

are grouped into site-based associations or cooperatives. This group serves as the final users of the 

value of the waste chain and as evidence of the added value of the transformation and recycling of 

waste. 

A total of ten stakeholders in the waste management chain are involved in the LLWA, in addition to the 

public administration. 

  

5.2.2.   Engagement and contribution of citizens to the Living Lab 

The meeting 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 the following:  

▪ Participative measurements/observations to collect data and information to build 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 a sample based on RCT 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. 

 

5.2.3 CS and Co-creation Methodologies 

Citizen involvement and the idea of co-creation are used to test and question the principles on which field 

actions are based. We are therefore faced with both pragmatic and theoretical questions. This implies the 

existence of multiple legitimate points of view, including scientific expertise. These different points of view 

deserve to be considered in an iterative process of understanding, confrontation, and analysis. Therefore, 

our approach focuses on the following topics: 

▪ Ethnographic and socioeconomic surveys based on randomised 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 a sample based on RCT of 

households.  

▪ Participating in a serious game to play different vital roles in the integrated flood/waste management 

actions  

▪ Real-time monitoring of impacts and feedback 

 

5.2.4 Monitoring and Evaluation 

5.2.4.1   Sharing feedback to living lab participants  

After each workshop, we report all activities, conclusions, and perspectives. This report is shared among 

stakeholders in a WhatsApp group. This platform is used for all exchanges inside the living lab network. At 

the beginning of each workshop, we present a summary of activities carried out between the two workshops. 

We already report mapping of dump sites and water bodies and discuss with stakeholders the probable link 

between floods and inappropriate waste disposal. 

In addition, reports of impacts and extreme rainfall episodes will be recorded at the next workshop, which will 

be the basis for engaging the companion modeling process.  

Additionally, the results reached of the project will be disseminated through social media, the I-CHANGE 

project, the Wascal website and other office-related media. 
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5.2.4.2   Potential effect and continuity of the solutions 

Engaging citizens and various 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. Additionally, the participation of citizens in collecting climate 

data and monitoring 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. 

The participation of the Municipality, waste collectors and transformers in the living lab is one of the 

guarantees of continuity. When during the project, all the actors in the value chain are convinced of the 

advantage of collaboration between them, the idea of the project will become a lifestyle we hope to have. 

For flood management, HRA (heavy rain advisory) output 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 ensure the sustainability of HRA, the Competence Centre will build a 

Concept of Operations (ConOps).  ConOps will be developed through the Living Lab of West Africa (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. Therefore, communication gaps will be avoided and principal 

partners (e.g., CONASUR, ANAM-BF, DGRE) will be affected. However, in case a partner is not satisfied 

with each role and responsibility, a settlement will be sought with mutual consent. The same procedure and 

workflow will be applied when HRA is extended to other locations. 

6 Comparing the “near EU” LL, the “far EU” LL and the EU LL 

Tables 6.1-6.5 present a comparison between the I-CHANGE LLs. This comparison is based on the work 

done in D2.2, and following the main structure of the implementation plan for each LL. In this section we 

choose to present the main topics in the implementation plan which give a significant information that other 

could learn and implement in their own lab. The comparison emphasizes the similarities and the differences 

between the main activities and methodologies used within the cities. This may assist the different groups to 

learn from each other and adopt methods and approaches that they had not thought of.  

The main conclusions from the analysis were collected and presented under each table. 

 

Table 6.1: Challenges. 

 

- Each LL is focusing on specific challenges which fits the geographic location and the most urgent 

issues of the city the lab is located. 

- The most common climate and environmental issues of the project’s cities are (>2 repetition): (1) Heat 

waves, (2) floods, (7) air pollution, (8) traffic intensity and congestion, and (10) lack of knowledge and 

preparation of the population. 
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- The specific and local challenges of the cities are: (3, 4) waste management, (5) landslides, (6) marine 

storms, (9) unequally distribution of the impacts, (11) and mitigation measures that are not aligned 

with the European Green Deal objectives. 

- Challanges that can be classified as a general challenges which more lab can adopt are: (9) unequally 

distribution of the impacts, (10) lack of knowledge and preparation of the population, (11) mitigation 

measures that are not aligned with the European Green Deal objectives, and (7) air pollution. 

 

Table 6.2: Objectives. 

 
- The objectives were phrase by each lab with relation to the city challenges. 

- The most common objectives are (>2 repetition): (1) “To quantify urban heat and the most risk zones 

during extreme temperature events”, (6) “To reduce congestion in the city and improving its air 

quality”, (7) “To increase risk awareness and sustainable behaviors in specific target groups with the 

citizenship participation”. 

- The specific and local objectives of the cities are: (2) “To do a better identification of rainfall-derived 

damages and impacts in urban areas and decrease them”, (3) “To harmonize vulnerability indicators 

linking waste management and pluvial floods in the City”, (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.”, (8) 

“To evaluate the impact of some sustainable solutions like NBS, transport options, traffic reduction.”, 

and (9) “To store the data in a convenient way and in a uniform format.” 

- Objectives that can be classified as a general objectives which more lab can adopt are: (7) “To 

increase risk awareness and sustainable behaviors in specific target groups with the citizenship 

participation”, (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.”, and (9) “To store the data in a convenient way 

and in a uniform format.” 

- Jerusalem LL, as a near LL, is focusing more on general objectives (7 and 9), compare to West Africa 

LL that is focusing on a local objective (3). 
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Table 6.3: Citizenship engagement. 

 
- In terms of citizen engagement, the local characteristics are dictating the general approach of each 

lab, however, some of the methods might be suitable for the general public. 

- The most common approaches for engage the citizens are (>3 repetition): (2) through “social media 

(e.g., LinkedIn, Facebook), press releases on local and national newspapers.”, (7) “Collecting data 

and metadata, and training to interpretate the data gathered within the campaigns.”, and (8) “Co-

create best practices, guidelines and provide feedbacks on the tools and sensors used within the 

campaigns.”. All of the common approaches are suitable for the adoption by other locations.  

- The less common approach that could be adopt by all the labs are: (1) “Reports to the citizens via 

newsletters, others communication channels and multistakeholder platforms.”,  (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.”, (11) “Engaging the steering teams in schools, to create commissions and 

to involve the families through the students and School's Family Associations.”, and (12) “Creation of 

a steering committee with stakeholders, training of leaders and promoters. Sharing their needs and 

barriers/drivers in adaptation processes.” 

- The approach that should be examined for specific cities’ characteristics are: (6) “Installing weather 

stations at home or at school.” or to encourage reporting by local armatures, (9) “Co-produce short-

term impact-based warning services of upcoming heavy rain events promptly.", and (10) “Gamification 

between citizens or neighborhoods.” 

- Near (Jerusalem) and far (West Africa) LLs are focused more on approaches 7 and 8. 

 
Table 6.4: Co-creation methodologies.   

 
- Co-creation methodologies that are in the core of all the LLs, have the potential to strengthen the 

citizen relation to the project and creating a commitment that will lead continuity of the activity. 

- The most common co-creation methodologies in the project are (>3 repetition): (1) “Brainstorming of 

stakeholders and citizen.”, (2) “Co-creation workshops”, (3) “Serious games”, (5) “Focus group 

meetings”, and (10) “Prioritization and evaluation of ideas in working groups using: 1) SWOT 

methodology to select proposals made by the citizens; 2) voting; 3) in basis to scientific evidence, the 
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feasibility of the solutions, and the conformity of the answers with the legal rules, local customs, and 

their environmental benefits.” 

- The less common co-creation methodologies in the project are: (4) “Design thinking activities”, (6) 

“Scenario testing and poster competitions”, (7) “Co-creation of demonstrative prototype test 

experiments”, (8) “Round tables including stakeholders and citizens from different topics”, and (9) 

“Ethnographic and socio-economic surveys based on Randomized Control Trials (RCT), data analysis 

(e.g., Impact Assessment), and change monitoring” 

- All of the less common methodologies are suitable for the adoption by other labs. 

- Jerusalem LL adopting less methodologies compare to West Africa LL. 

 
Table 6.5 : Citizen science activities. 

 
- The CS activities in the I-CHANGE project are basically tailored to the local needs and characteristics. 

However, some of them can be adopted in other locations.  

- The most common CS activities are (>2 repetition): (1) “Installation of weather station devices.”, (2) 

“Collection of damages and impacts due to heavy precipitation and floods.” , (4) “Collect 

meteorological information by performing bike paths with the MeteoTrackers.”, and (6) “Measurement 

of air quality and atmospheric conditions in different areas of the city under varying weather 

conditions.” 

- The more locally unique activity for a specific location are: (3) “Data collecting campaigns in the 

context of extreme heat wave events.”, (5) “Collect data of air pollutants and of CO2 in indoor/outdoor 

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, Commercial Microwave Links (CML) and remote sensing data.”, 

(12) “Sort, collect and recycle waste.”, and (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.” 

- The activities that are suitable for all of the labs are: (1) “Installation of weather station devices.”, (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”, (10) “Sessions conducted with citizens to train each one 

about how sensor can be used to collect data.”, and (11) “Compare data from the designed data 

collection campaigns versus conventional observations, Commercial Microwave Links (CML) and 

remote sensing data.” , but only for the conventional observations.  
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7 Conclusions  

In recent years, Living Labs and CS projects have become common all across the world (McInnes et al. 2020; 

Galway et al. 2021) and our early experiences in Burkina Faso and Israel indicate that the experiences 

outside of EU are very similar to those in Europe (See D.2.2). Our preliminary findings are well aligned with 

other studies comparing differences in European and non-European experiments (Hooli et al. 2016; McInnes 

et al. 2020; Weingart & Meyer 2021).  

A large international survey on Living Labs (De Witte et al. 2021) highlighted that Living Lab research tends 

not to pay sufficient attention to the local characteristics and needs. In addition, the lack of attention to LL 

governance processes and power asymmetries has been criticized (Galway et al. 2021). As the I-CHANGE 

project has a special emphasis on Just Transitions and equity is highlighted in our processes (D1.2 & D1.7), 

it could be valuable for the I-CHANGE LLs to explicitly identify unique characteristics in their own contexts. It 

could also be beneficial for future LL development to be very transparent about the governance models, as 

well as explicitly assess potential power issues within the respective LLs.  

The great cultural, socioeconomic, political, and geographical differences between Israel and Burkina Faso, 

and the limited number of non-European LLs (2) make it challenging to draw any meaningful conclusions on 

these aspects - particularly this early in the process.  

However, together the I-CHANGE LLs can potentially contribute to the literature on social and other 

contextual influences on LL operations. Furthermore, this report provides new valuable input to qualitative 

characterizations and assessments of the non-European LLs. 

8 Abbreviation List 

APET Action Protection de l’Environneme nt of Tampouy 

ONEA Aerobic and anaerobic  

BF Burkina Faso 

PNB-BF Burkina Faso's National Biodigester Program 

CCD Centre de Collecte des Déchets  

CS Citizen Science 

CML Commercial Microwave Links  

ConOps Concept of Operations 

CTVD Centre de Traitement et Valorisation des Déchets 

DGPC General Directorate of Civil Protection 

HRE Heavy Rain Events 

LLWA Living Lab of West Africa 

MT MeteoTrackers 

CONASUR National Council for Emergency Relief and Rehabilitation 

ANAM-BF National Meteorological Agency 

PWB Peng Wende of Bogodogo 

WADI WASCAL Data Infrastructure 



2.4 - Living Labs experience in near-EU countries                               I-CHANGE       

26 

 

9 References 

Alpert, P., & Shafir, H. (1989). Mesoγ-scale distribution of orographic precipitation: Numerical study and comparison with 

precipitation derived from radar measurements. Journal of Applied Meteorology and Climatology, 28(10), 1105-1117. 

 

Alpert, P. (1991). The uniqueness of the Jerusalem climate. Bulletin of the American Meteorological Society, 228-231. 

 

Alpert, P., Krichak, S. O., Dayan, M., & Shafir, H. (2006). Climatic trends over the Eastern Mediterranean: past and future 

projections. CLIVAR Exchanges, 11(2), 12-13. 

 

Ben-Gai, T., Bitan, A., Manes, A., Alpert, P., & Rubin, S. (1998). Spatial and temporal changes in rainfall frequency 

distribution patterns in Israel. Theoretical and Applied Climatology, 61(3), 177-190. 

 

De Witte, N. A., Adriaensen, I., Broeckx, L., Van Der Auwera, V., & Van Daele, T. (2021). Cross-cultural differences in user-

centred research: An international living lab survey. Health Informatics Journal, 27(3), 14604582211038268. 

 

Esbrí, L., Llasat, M.C., Llasat-Botija, M.et al.(2022). Local implementation plans for each partner city (I-CHANGE D2.2) 
 

Galway, L. P., Levkoe, C. Z., Portinga, R. L., & Milun, K. (2021). A Scoping Review Examining Governance, Co-Creation, 

and Social and Ecological Justice in Living Labs Literature. Challenges, 13(1), 1. 

file:///C:/Users/03184530/Downloads/challenges-13-00001.pdf 

 

Giorgi, F. (2006). Climate change hot‐spots. Geophysical research letters, 33(8). 

 

Hochman, A., Kunin, P., Alpert, P., Harpaz, T., Saaroni, H., & Rostkier‐Edelstein, D. (2020). Weather regimes and 

analogues downscaling of seasonal precipitation for the 21st century: A case study over Israel. International Journal of 

Climatology, 40(4), 2062-2077. 

 

Hooli, L., Jauhiainen, J. S., & Lahde, K. (2016). Living labs and knowledge creation in developing countries: Living labs as a 

tool for socio-economic resilience in Tanzania. African Journal of Science, Technology, Innovation and Development, 8(1), 

61-70.  

 

Kitoh, A., Yatagai, A., & Alpert, P. (2008). First super-high-resolution model projection that the ancient “Fertile Crescent” will 

disappear in this century. Hydrological Research Letters, 2, 1-4. 

 

Land-Zandstra, A., Agnello, G., & Gültekin, Y. S. (2021). Participants in citizen science. The science of citizen science, 243. 

 

Mahajan, S., Luo, C. H., Wu, D. Y., & Chen, L. J. (2021). From Do-It-Yourself (DIY) to Do-It-Together (DIT): Reflections on 

designing a citizen-driven air quality monitoring framework in Taiwan. Sustainable Cities and Society, 66, 102628. 
 

McInnes, R. J., Davidson, N. C., Rostron, C. P., Simpson, M., & Finlayson, C. M. (2020). A citizen science state of the 

world’s wetlands survey. Wetlands, 40(5), 1577-1593. https://link.springer.com/article/10.1007/s13157-020-01267-8 

 

Potshter, L. Mandelminch, M. (2020). Urban Spatial Patterns and Heat Exposure in the Mediterranean City of Tel Aviv.  

Atmosphere, (11): 963. 

 

Rotman, D., Hammock, J., Preece, J., Hansen, D., Boston, C., Bowser, A., & He, Y. (2014). Motivations affecting initial and 

long-term participation in citizen science projects in three countries. IConference 2014 Proceedings. 
 

Salack S., Saley I. A., Lawson N. Z., Zabré I., & Daku E. K. (2018). Scales for rating heavy rainfall events in the West African 

Sahel. Weather and climate extremes, 21, 36‐42. 

 

Salack S., Klein C., Giannini A., Sarr B., Worou O.N., Belko N., Bliefernicht J., Kunstmann H. (2016) Global warming 

induced hybrid rainy seasons in the Sahel. Environmental Research Letters, Volume 11, Pages 104008. 

file:///C:/Users/03184530/Downloads/challenges-13-00001.pdf


2.4 - Living Labs experience in near-EU countries                               I-CHANGE       

27 

 

Sanfo S., Neya O., Da S., Salack S., Amikuzuno J., Gandaa B. Z., Hackman K., P. (2022) Waste Recycling and 

Repurposing to Address SDG 11 in Burkina Faso: Do Multi-stakeholder Platforms Matter? In: Sustainable Development 

Goals Series, Sylvia Croese and Susan Parnell (Eds): Localizing the SDGs in African Cities, 978-3-030-95978-4, 496088_1 

(Chapter 6). 

 

Samuels, R., Smiatek, G., Krichak, S., Kunstmann, H., & Alpert, P. (2011). Extreme value indicators in highly resolved 

climate change simulations for the Jordan River area. Journal of Geophysical Research: Atmospheres, 116(D24). 

 

Samuels, R., Harel, M., & Alpert, P. (2013). A new methodology for weighting high-resolution model simulations to project 

future rainfall in the Middle East. Climate research, 57(1), 51-60. 
 

Shafir, H., & Alpert, P. (1990). On the urban orographic rainfall anomaly in Jerusalem—A numerical study. Atmospheric 

Environment. Part B. Urban Atmosphere, 24(3), 365-375. 

 

Silver, T., Silver, Y., & Baram-Tsabari, A. (2021). שיתוף הציבור במחקר מדעי: קשת של אפשרויות Public Participation in Scientific 

Research: a Range of Possibilities. גיליון חורףכתב העת אקולוגיה וסביבה , . 
 

UNDP. Climate Change Adaptation: Burkina Faso, 2021. https://www.adaptation-undp.org/explore/western-africa/burkina-

faso. 

 

Weingart, P., & Meyer, C. (2021). Citizen science in South Africa: Rhetoric and reality. Public Understanding of Science, 

30(5), 605-620. 

 

Wilson, J. J., Jisming-See, S. W., Brandon-Mong, G. J., Lim, A. H., Lim, V. C., Lee, P. S., & Sing, K. W. (2015). Citizen 

science: the first Peninsular Malaysia butterfly count. Biodiversity Data Journal, (3). 
 

World bank. Climate Change Knowledge Portal, 2021. https://climateknowledgeportal.worldbank.org/country/burkina-faso 

 

Yosef, Y., Aguilar, E., & Alpert, P. (2019). Changes in extreme temperature and precipitation indices: using an innovative 

daily homogenized database in Israel. International Journal of Climatology, 39(13), 5022-5045. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.adaptation-undp.org/explore/western-africa/burkina-faso
https://www.adaptation-undp.org/explore/western-africa/burkina-faso
https://climateknowledgeportal.worldbank.org/country/burkina-faso


2.4 - Living Labs experience in near-EU countries                               I-CHANGE       

28 

 

10 More Information about this Document 

Project acronym I-CHANGE 

Project full title Individual Change of HAbits Needed for Green 
European transition 

Grant Agreement no 101037193 

Deliverable number D2.4 

Deliverable title Living Labs experience in near-EU countries                    

Deliverable nature Report 

Dissemination level Public 

Work package and Task WP2, Task 2.2.1 

Contractual delivery date M14 

Actual delivery date 17/01/2023 

Authors Yoav Rubin, Tel Aviv University; Pinhas Alpert, 
Tel Aviv University; Bio Mohamadou Torou, 
WASCAL ; Seyni Salack, WASCAL 

Reviewers Katja Firus, DEN 
Artell Janne, LUKE 
Antonio Parodi, CIMA 
Stine Skot, DBT 

 

Revision History  

Version Date Name 

V0.1 18/11/2022 Katja Firus, DEN 
Artell Janne, LUKE 

V0.2 09/01/2023 Katja Firus, DEN 
Artell Janne, LUKE 
Antonio Parodi, CIMA 

 

 

 

 

 

 



 

  


	1 Executive Summary
	2 Introduction
	2.1 Purpose and overview of the deliverable
	2.2 Links to other deliverables in I-CHANGE

	3 Main strategies of LLs in general based on literature
	3.1 Examples of LLs experiences outside the EU, main approaches for motivating CS within population
	3.2 Recommendations from LLs experiences outside of Europe
	3.2.1 Israeli LLs experiences


	4 Near EU LL
	4.1 Experience exemplified through Jerusalem LL     4.1.1 Background
	4.1.2 Administrative and legislative aspects
	4.1.3 Climate aspects
	4.1.4 I-CHANGE Jerusalem LL main challenges

	4.2 Strategies and leverages on how to expand the Jerusalem Living Lab
	4.2.1 Stakeholder engagement procedures
	4.2.2 Engagement and contribution of citizens to the Living Lab
	4.2.3 CS and Co-creation Methodologies
	4.2.4 Monitoring and Evaluation


	5 Far EU LL
	5.1.1 Background
	5.1.2 The Challenges of LLWA (Living Lab of West Africa)
	5.2 Strategies and leverages on how to expand the Ouagadougou Living Lab
	5.2.1.   Stakeholder engagement procedures
	5.2.2.   Engagement and contribution of citizens to the Living Lab
	5.2.3 CS and Co-creation Methodologies
	5.2.4 Monitoring and Evaluation
	5.2.4.1   Sharing feedback to living lab participants
	5.2.4.2   Potential effect and continuity of the solutions



	6 Comparing the “near EU” LL, the “far EU” LL and the EU LL
	7 Conclusions
	8 Abbreviation List
	9 References
	10 More Information about this Document

