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This session invites case studies, empirical analysis and systematic reviews of adaptation options for children’s education, sport and health & well-being.

Children are among the most vulnerable populations at risk to climate change hazards and impacts. There is an urgent need to identify effective and feasible adaptation strategies targeted at avoiding or reducing the exposure and vulnerability of children to the impacts of climate change across key life stages and diverse activities. There is growing evidence that children's education, sport and health & well-being are at risk both directly and indirectly from climate change. The UNICEF Children’s Climate Risk Index revealed that globally, approximately 1 billion children – nearly half of the world’s children – live in countries that are at an ‘extremely high-risk’ from the impacts of climate change1. The IPCC 6th Assessment highlighted climate change is expected to have adverse impacts on well-being and to further threaten mental health2. Children often have unique pathways of exposure and sensitivity to climate hazards, given their immature physiology and metabolism and high intake of air, food and water relative to their body weight as compared with adults2. Outdoor recreational opportunities for children may be reduced by extreme weather events, heat and poor air quality. Children and adolescents are particularly vulnerable to post-traumatic stress after extreme weather events; the effects may even be long-lasting, with impacts on their adult functioning1,3. Undernutrition in the first 1,000 days of a child’s life can lead to stunted growth, which can result in impaired cognitive ability and reduced future school and work performance and the associated costs of stunting in terms of lost economic growth can be of the order of 10% of GDP yr–1 in Africa4.

Across these themes there is emerging a nascent but promising body of knowledge and experimental innovations that target cooler classrooms, safer physical activity times, and new safeguards for children’s mental health. Beyond technological interventions like air conditioning, new research highlights innovations that also have positive outcomes on nature as well as for air quality and mental health such as nature-based solutions for schools or cool commute routes. This session aims to promote thinking and innovations across these spaces. Panellists and moderator are selected for their expertise, diversity of career stage, gender, climate-education research focus and research/practice context and represent the following organisations: Oxford University; University of Cape Town; University of Copenhagen; WASH Data Unit and Climate and Environment Data Unit at UNICEF; University of Twente; and ODI Global.
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Moderator Details
Full Name: Kelsey Doerksen
Organisation:  Oxford University, United Kingdom.
Bio sketch: Kelsey Doerksen is finalising her PhD at the University of Oxford focusing on the uses of AI and Machine Learning to enable science discovery and understanding of climate-focused applications. I am also building the data pipeline infrastructure and providing analysis necessary to create the UNICEF Children's Climate Risk Index.

Panellists
Panellist 1
Full Name: Nicholas P. Simpson: nick.simpson@uct.ac.za, 
Organisation:  Climate Risk Lab, University of Cape Town, South Africa
Bio sketch: Dr Nick Simpson is Chief Research Officer in Complex Climate Change Risk in the African Climate and Development Initiative at the University of Cape Town. He is an IPCC author working on climate risk to heritage, education and sport and how we can best respond to climate change across these.

Title of Presentation 1: Evidence on the effects of adaptation to heat on children’s educational outcomes in low- and middle-income countries: A systematic review
 
Panellist 2 Contribution: 
Setting the scene on the importance of adaptation for learners, this presentation will draw on a systematic review of the effects of heat exposure on education outcomes of children in Low- and Middle-Income Countries. The presentation will synthesise evidence to show emerging pathways for the effect of heat on educational outcomes of children. Overall, there is growing research interest in heat exposure on educational outcomes in recent years, with multi-country studies providing broader country and other contextual insights. The evidence shows the effect of high temperatures was “more harmful to the math test performance of respondents living in cooler regions than those in hotter regions” of China, but the difference was not statistically significant. high temperatures in the previous year negatively affected math performance in the year of testing. Studies have started to show that harder tasks, such as solving division and subtraction problems, showed significant declines in test performance, with division-solving ability falling by more than 1 percentage point (or 3%) when exposed to 10 extra hot days in the previous year (with average daily temperature above 29°C (84°F, relative to average daily temperatures of 15°–17°C (59°–63°F)). By contrast, simpler tasks, like recognizing single or double-digit numbers, were largely unaffected. Other studies show school attendance as an outcome of children’s exposure to heat, using different measures of school attendance. The presentation will close with highlighting the handful of adaptation options and their limits observed in the literature for learners, teachers and schools. 

Panellist 2
Full Name: Florian Reiner (remote participation, and co-authors Nicholas Simpson, Christopher Trisos)
Organisation: U. Copenhagen / Climate Risk Lab, University of Cape Town 
Bio: Florian Reiner’s research is focused on using remote sensing to study non-forest trees in dryland ecosystems, identification of nature-based solutions, and quantifying the exposure of schools and learners to extreme climate events in order to better inform adaptation planning for schools.

Title of Presentation 2: Scheduling of risk informed adaptation and nature-based cooling solutions for schools based on global assessment of schools’ exposure to climate extremes.

Children’s education is increasingly threatened by climate change, and there is an urgent need to develop effective adaptation measures to reduce climate impacts on education globally. Extreme climatic events such as heatwaves have severe adverse impacts on education through multiple pathways, including school closures, increased absenteeism and impaired learning. Exposure to extreme heat in classrooms has been linked to a loss in learning, with significant detrimental effects on both learning ability and examination performance. The development of locally suitable adaptation strategies requires a spatially and temporally detailed understanding of school exposure to extreme events. Here we analyse historical, current and projected future climate conditions for 2 million geo-located schools globally, quantifying the exposure to heatwaves based on multiple heatwave definitions. An analysis of counterfactual climate scenarios without anthropogenic emissions enables the attribution of education losses to human made climate change. We highlight regional disparities in heatwave exposure, and provide exposure projections to inform global priorities and decision-making on adaptation measures in the education sector. We further show that the historical legacies of national examination schedules are a key factor in the heat exposure of students writing final school exams, with strong implications for subsequent university admissions and life-time earnings. Several adaptation strategies are explored, including possible shifts of academic and examination timetables, as well as nature-based solutions for natural cooling of school infrastructure.

Panellist 3
Full Name: Tom Slaymaker
Organisation: UNICEF
Bio: Tom Slaymaker is Chief of the WASH Data Unit and Climate and Environment Data Unit at UNICEF. Over 25 years of experience working on water, sanitation and hygiene in Africa and Asia and currently co-leads the WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP).

Title of Presentation 3: Measuring Children’s Climate Risk
In 2025, UNICEF will release an updated Children’s Climate Risk Index (CCRI) enabling global comparison of children’s exposure to a range of climate and environmental hazards and children’s vulnerability to climate-related shocks and stresses. This presentation will provide an overview of the key findings, methods and examples of how UNICEF is using emerging data to advocate for child-sensitive approaches to adaptation.

Panellist 4
Full Name: Akanksha Bapna
Organisation: ODI Global Climate and Sustainability Programme
Bio: Akanksha has been working extensively bridging the gap between education and climate change practice, policy and research. She is leading large scale research studies on the climate education nexus bringing her expertise in causal inference and systems methodologies to build the evidence on what works for climate change and education.

Title of Presentation 4: Adaptation interventions to reduce the impact of climate change on learners and education outcomes
 
Panellist 4 Contribution: 
The linkages between climate change and education are vast. On the one hand, climate change has direct impacts on education through exposure to physical hazards like flooding or extreme heat, but education also enables people to mitigate and adapt to climate change. Understanding this bidirectional relationship is critical, as it will help us absorb the most acute climate impacts while enabling us to understand how climate change impacts students, educators, and educational infrastructure. We conducted a state-of-the-art systematic review on the global impact of climate change on learners and education outcomes and what interventions demonstrate quantitative and qualitative evidence of risk reduction to impacts. Preliminary results of this study show there are a few bright spots emerging from both high income as well as low- and middle-income contexts which will be highlighted as exemplars of adaptation in the education sector, but in general there is a substantial knowledge gap in effective and feasible adaptation options for learners, classrooms and educators.

Panellist 5
Full Name: Diana Reckien
Organisation: University of Twente
Bio: Diana Reckien is Associate Professor Climate Change and Urban Inequalities, University of Twente, the Netherlands. She works at the interface of climate governance and urban research. Diana was CLA of IPCC AR6 WGII and currently leads the equity/justice chapter of the Third Assessment Report for Climate Change in Cities (ARC3.3). 

Title of Presentation 5: Learning from the project COOLSCHOOLS on how to plan nature-based solutions from schools to cities.
 
Panellist 5 Contribution: 
Shifts in societal perceptions of childhood safety have increasingly restricted children’s access to traditional play spaces, such as streets and natural environments. Green schoolyards present a viable alternative, providing children access to the multifaceted benefits of natural environments. COOLSCHOOLS is an applied-research project (March 2022 – February 2025) aiming to analyze the multiple co-benefits of implementing nature-based solutions (NbS) for climate adaptation in school environments. We have explored how these nature-based climate school shelters can act as drivers of transformation at larger urban scales through an inter- and transdisciplinary approach that puts the focus on the needs and views of children and youth. In the project we have looked at different capacities and impacts resulting from the implementation of nature-based climate shelters in school environments from the perspectives of social justice, biodiversity conservation, children’s mental and cognitive health, safety, inclusive governance and quality education—in Rotterdam, Brussels, Paris, and Barcelona. By employing Fuzzy Cognitive Mapping (FCM) with children we elicit factors contributing to quality and safety on green schoolyards. We then engage in scenario analyses on how to increase quality and safety for children to foster green schoolyards as safe climate shelters not only for the school children but for the whole neighbourhood. Preliminary findings show that children value the availability of different forms of greenery much more than adult parents and teachers, and that aspects of maintenance are increasing the perception of safety and quality most. Final results and findings will be shared during the conference. 




