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1. Title: Citizen science data can significantly improve predictions of potential ranges of non-charismatic species: a study on two freshwater sponges
Authors: Łukasz Dylewski, Radosław Puchałka, Joanna T. Bialas, Katarína Fogašová, ... Marcin K. Dyderski
Abstract: Freshwater sponge species play crucial roles in aquatic ecosystems, yet their distribution patterns and responses to environmental changes remain insufficiently understood. Relying solely on platforms like GBIF for predicting species distribution may be inadequate and occasionally misleading due to biases and inaccuracies in the data. We investigated the distribution records and potential future distributions of two freshwater sponge species, Spongilla lacustris and Ephydatia fluviatilis, across Europe. Using various data sources, including the Global Biodiversity Information Facility (GBIF), literature records, and internet naturalist data (iEcology), we compiled a comprehensive dataset comprising 1,330 records for S. lacustris and 9,854 records for E. fluviatilis. While GBIF records predominated in Western Europe, additional sources filled gaps in distribution records, particularly in Central and Eastern Europe. Species distribution models (SDMs) performed well, with S. lacustris exhibiting a broad climatic optimum range in Western and Northern Europe, while E. fluviatilis displayed a narrower range, primarily in northern regions. Future projections indicated a northward shift of freshwater sponge species in response to climate change, with potential contractions in Baltic Sea countries. These findings underscore that using diverse data sources such as scientific literature, field surveys, local ecological knowledge, and citizen science initiatives offers a more holistic view of species distribution patterns. Social media platforms also play a significant role in supplementing biodiversity data and engaging communities in conservation efforts.
2. Title: Can zero deforestation agreements in the cattle sector protect Colombia’s forests and páramos?
Authors: Clare C. Sullivan, Joseph App, Lisa L. Rausch, Steven Sotelo, ... Holly K. Gibbs
Abstract: Zero Deforestation Agreements (ZDAs) for the beef and dairy sectors in Colombia could curb land cover change in the country’s highly biodiverse tropical forests and páramos. Improved understanding of the structure of the cattle supply chain and the ZDAs’ potential area of influence can help target companies with high-risk supply chains, inform implementation, and set realistic expectations for the ZDAs contribution to conservation goals for forest and páramos. We provide the first map of infrastructure for the beef and dairy sectors and link this to a dataset of cattle transactions to delineate “supply zones” or potential buying areas for each slaughterhouse and dairy. We use these supply zones to assess three spatially explicit scenarios of the potential reach of the ZDAs with expanded participation. At present, ZDA signatories’ supply zones cover 10.4 Mha or 23% of Colombia’s forests, with a large area of influence associated with beef sector signatories. Participation of all major companies could nearly double the ZDAs reach to include 41% of forests, and full participation could reach 49% of forests. The dairy ZDA also targets high alpine páramos, and 57% of unprotected páramos are within signatories’ supply zones. Full participation could support the conservation of 96% of this unique ecosystem. We found that indirect animal movements make up 80% of the supply chain, so policy implementation will depend on monitoring and traceability systems that go beyond suppliers selling directly to slaughterhouses or dairies. More companies must participate and effectively implement the ZDAs to realize this conservation potential.
3. Title: Status of global accumulation of marine debris
Authors: Eranga K. Galappaththi, Jennifer D. Russell, Mitch Dolby, Thomas Newsome, Sithuni M. Jayasekara
Abstract: The issue of marine debris pollution is a growing crisis, with detrimental effects on ecosystems, marine organisms, and human health. More than 800 coastal and marine species are affected, resulting in billions of dollars of economic losses each year. To better understand the dimensions of this challenge, it is important to establish a solid scientific knowledge base. This study aims to synthesize the global research and evidence of marine debris accumulation in coastal areas. Through a systematic literature review, we found that Europe and Asia are the primary regions where marine debris accumulation is studied, with the Atlantic and Pacific Oceans accounting for most of research. The majority of publications are by first authors from European and Asian institutions, with the US also contributing significantly. Most studies focus on the volume of marine debris, with general waste being the most studied type. Additionally, physical and environmental factors play a larger role than human-based factors in marine debris accumulation. Overall, there is a trend of increasing and relocating marine debris accumulation across all determining factors. We also identified important areas for future research to deepen our understanding of the factors influencing debris accumulation. In particular, there is a notable gap in the practical application of tools and methods for tracking and identifying marine debris, such as satellite remote sensing, specialized databases, and computational modeling approaches. The study findings offer vital insights for decision-making regarding marine debris accumulation, benefiting policymakers, researchers, and other stakeholders striving towards a more sustainable globe.
4. Title: Location-specific climate and environmental benefits of China’s coal mining phase-down towards carbon neutrality
Authors: Hao Li, Tao Yang, Linman Li, Bin Lu, ... Zhaohua Wang
Abstract: The coal mining industry, characterized by its high-intensity emissions of both greenhouse gases (GHGs) and pollutants, urgently requires a substantial transformation to tackle these challenges. Existing studies have given insufficient attention to location-specific phase-down of coal mining operations and the associated climate and environmental co-benefits. Here, this study constructs a comprehensive database encompassing 380 large coal mines in China, and then compile inventories of energy consumption, methane emissions and pollutant emissions for each coal mine from 2023 to 2060. Afterwards, this study integrates the technical and economic attributes to assess their retirement rankings. Four phase-down strategies are formulated in accordance with the coal demand trends towards carbon neutrality while the potential climate and environmental co-benefits are thoroughly evaluated. This study indicates that the reduction in both coal demand and emission intensity are crucial factors in alleviating environmental pressures and offer valuable insights into the location-specific phase-down strategies for the coal mining industry.
5. Title: De-energization as maladaptation: Uneven residential exposure to wildfire Public Safety Power Shutoffs and compound heat
Authors: Kate Burrows, Kathryn McConnell, Nora Louise Schwaller, Chantel F. Pheiffer
Abstract: In response to growing levels of wildfire destruction, electric utility companies are adopting powerline de-energization as an adaptation strategy intended to prevent wildfire ignitions. While reducing wildfire risk, planned de-energizations also expose residents to electricity loss, potentially causing harmful consequences. We investigated the extent to which planned de-energization can be considered a form of maladaptation, in which an adaptive response to a climate-related hazard results in unintended, concurrent harms. To do so, we examined the co-occurrence of Public Safety Power Shutoffs (PSPSs) with extreme heat (temperature ≥ 32 °C) in California between October 2021 and September 2024. Our analysis revealed compound heat-PSPS outages throughout this period, including extreme temperatures exceeding 40 °C, during power shutoffs. Compound heat-PSPS events were geographically concentrated in census block groups with higher proportions of older adults and mobile home residents, both populations which may be at increased risk of heat-related morbidity and mortality. While they affected a relatively small proportion of customers de-energized by PSPSs, compound heat-PSPS outages raise concerns over extreme heat exposure when access to electricity-based cooling strategies is curtailed. Evaluating the maladaptive effects of institutional responses to climate change hazards is critical for comprehensively weighing both the benefits and harms of emerging adaptation strategies.
6. Title: Participatory storyworld building for unlocking climate adaptation
Authors: Benjamin T. Pederick, Martin Potter, Hailey Cooperrider, Sidney Icarus, ... Brett A. Bryan
Abstract: Worldwide, local communities are experiencing increasing climate change impacts, for which they are underprepared, and which are predicted to further intensify into the future. Closing this knowledge action gap in local climate adaptation is a socio-political challenge, requiring social science solutions. Recognising the strategic value of local governance actors, we prototyped an innovative participatory storyworld building method with local government decision makers. This method narratively downscaled climate pathways to a collective place-based storyworld. Participants imagined and detailed an alternate version of their real community, presented along near future climate pathways, mapping features, validating climate risks, and scripting individual storylines. Storyworld building proved compelling and useful for a diverse cohort as an innovative and effective form of applied science storytelling that fosters collaboration across difference and discipline. We found that expressing climate change as a local storyworld makes climate science meaningful, increases feelings of agency, and establishes a multilateral flow of knowledge between climate science and local storylines. This method has since been implemented in several local councils, operationalised into online localisation workshops for local government staff and stakeholders, and is gathering momentum as a transferable method for local governments to engage and mobilise coordinated community climate action.
7. Title: Mitigation deterrence and unrealistic expectations: the future costs of forest carbon offsets
Authors: Camilla Moioli, Laurent Drouet, Dominik Roeser, Johannes Emmerling, Hisham Zerriffi
Abstract: This study examines the economic and societal impacts of using Forest Carbon Offsets (FCO) as a negative emissions technology in climate mitigation strategies. FCO includes afforestation, reforestation, and reduced emissions from deforestation and degradation (REDD) initiatives aimed at achieving global climate targets, such as limiting temperature rise to 2 °C by 2100. Despite their potential, challenges such as the impermanence of carbon storage, overestimation of carbon removal, and mitigation deterrence—where reliance on FCO reduces other climate actions—persist. Using the WITCH integrated assessment model, this study analyzes the effects of FCO on energy sector investments, carbon pricing, and mitigation costs under scenarios with perfect foresight, myopic behavior, and varying degrees of forest carbon loss (FCL). Results indicate that heavy reliance on FCO leads to mitigation deterrence, with renewable and carbon capture investments decreasing by 8.6 % and 31 %, respectively, while fossil fuel investments increase by 1 %. Scenarios with 100 % FCL by 2045 could increase global GDP loss by 0.5 percentage points, surpassing the costs of not using FCO. Non-OECD countries, more vulnerable with lower economic resilience, could face mitigation costs up to 1.7 percentage points higher than OECD countries in similar FCL scenarios, raising equity concerns in climate policy. This research underscores the need for careful FCO management, accurate carbon sequestration estimates, and equitable policy frameworks to prevent moral hazards and ensure effective climate action. Clear definitions of which emissions can be offset versus those requiring direct reduction are essential to prevent over-reliance on offsets and maintain a balanced mitigation approach.
8. Title: Adaptive flood risk management: A decision support system integrating deep learning, digital twins, and economic risk assessment
Authors: Miia Chabot, Jean-Louis Bertrand
Abstract: Floods are among the most destructive climate-related disasters, with their frequency and severity increasing due to climate change and urban expansion. In response to rising claims and insufficient adaptation measures, insurers are progressively withdrawing from high-risk areas, thereby shifting the responsibility for risk management to businesses and municipalities, who must either implement their own solutions or resort to self-insurance. Effective flood risk management requires accurate forecasting, robust financial impact assessments, and decision support systems (DSS) to inform adaptation strategies. Within the framework of the European Union (EU) Floods Directive, this study develops an integrated, AI-powered DSS that combines deep learning-based flood forecasting (ConvLSTM models), economic vulnerability modelling (Joint Research Centre methodology), digital twin simulations, and predictive analytics to support data-driven adaptation planning. The framework was initially applied to assess pluvial, fluvial, and coastal flood risks in the coastal city of Nice, France, and subsequently extended to over 100 public and private sites across three urban municipalities. The findings demonstrate that this methodology improves the accuracy of risk assessments and provides a structured basis for capital allocation, insurability evaluation, and the optimization of adaptation investments. The multi-site deployment revealed significant governance, legal, and behavioural constraints, with public authorities and family-owned businesses responding differently despite comparable risk information. This research shows that integrating AI and digital twin technologies advances the EU Floods Directive’s objectives by enhancing risk mapping, preparedness, and transparency, while supporting public–private partnerships and extending protection to vulnerable populations at risk of losing insurance coverage.
9. Title: Mapping the solution space for local adaptation under global change: A test of concept for the Vietnamese Mekong delta
Authors: Frances E. Dunn, Marjolijn Haasnoot, Haomiao Du, Star Karabil, ... Hans Middelkoop
Abstract: Current and projected environmental changes are complex and unprecedented in the context of modern societies. Effective adaptation strategies must consider constraining and enabling factors from both physical and societal aspects, as well as associated uncertainties at different points in time. Here we present a multidisciplinary method to quantify the solution space for individual adaptation measures—a conceptual space describing the feasibility of effectively implementing an adaptation measure, bounded by physical and societal constraints. Solution spaces can be projected over time under different scenarios and for multiple adaptation measures to identify what measures are available at any point, when the solution space changes (enabling or disabling choices), and what can be done to expand the space. We demonstrate the method for an illustrative case study of the coastal Mekong delta in Vietnam, an area with intense overlapping drivers of relative sea-level rise increasing coastal flooding. We consider three adaptation measures (mangroves, dikes, retreat) over the 21st century. The implementation reveals critical conditions for adaptation strategies, and when they might become infeasible without enabling actions. Our novel systematic approach can be implemented in real-world cases using data from the specific case of interest to assess the feasibility of measures determined by the (bio)physical, socio-economic, governance and legislation context, and provides insight into adaptation limitations and measures to maintain and/or expand the solution space. Such a multi-dimensional assessment is challenging due to the identification of critical conditions for many different dimensions, but is valuable to evaluate adaptation potential and design adaptive pathways plans to deal with uncertain changing conditions.
10. Title: Supporting climate resilient development planning − a dynamic adaptive pathways based approach and an illustrative case from Cork City, Ireland
Authors: Gaby S. Langendijk, Sadie McEvoy, Denise McCullagh, Marjolijn Haasnoot
Abstract: To achieve climate resilient societies, climate adaptation, mitigation, and sustainable development (AMD) are all necessary. The concept of “climate resilient development pathways” (CRDP) recognizes this as intertwined challenges. However, no systematic approach exists for the creation and appraisal of CRDP that integrates adaptation, mitigation, and sustainable development over time, and addresses the interactions between these policy objectives. Building upon Dynamic Adaptive Pathways Planning (DAPP), this paper presents a decision analysis approach for integrating CRDP policy objectives in Climate Resilient Adaptive Pathways Planning, or CRDAPP. Key additions in this approach are: a) using visioning to design CRD strategies for managing pathways complexity; b) introducing target points for sustainable development and climate mitigation action setting, to help sequence measures into alternative pathways, alongside traditional performance thresholds; and c) defining types of adaptation, mitigation and development interactions to systematically evaluate actions and pathways. We test the approach in an illustrative case study in Cork City, Ireland. The CRDAPP steps are carried out for the city, with multiple pathways designed and critical decisions over time identified. The resulting CRDAPP analysis provides insights into the range of options for Cork on how to combine mitigation, adaptation, and sustainable development actions over time, to work toward different future states of the city. CRDAPP can support decisionmakers to better align adaptation, mitigation, and sustainable development action into their planning processes.
11. Title: Bridging extreme climate risks, financial precarity, and adaptation gaps: Advancing inclusive adaptation in rainfed agricultural systems
Authors: Van Touch, Ariane Utomo, De Li Liu, Nicholas Harrigan, ... Brian R. Cook
Abstract: The intensification of extreme climate events is no longer a distant threat but is a pressing, global reality for smallholders. This study unpacks the complex interconnections among extreme climate events, perceived risks, and financial constraints to adaptation by integrating multi-source evidence – from historical climate trends and downscaled climate projections from 25 General Circulation Models to household census data from 996 smallholder households in Northwest Cambodia’s rainfed agricultural region. Employing statistical modelling, change detection, trend analysis, and correlation assessments, this study uncovers intensifying and shifting patterns in wet and dry spells, uncovering their cascading effects on smallholder rainfed agricultural productivity. These findings reveal a worsening pattern of extreme wet and dry spells. Prolonged wet periods are increasing risks of flooding, soil erosion, and nutrient leaching, while prolonged dry spells lasting up to 35 days threaten agricultural productivity and food security. Climate projections under SSP245 and SSP585 indicate increased intensification of these extremes, with wet spells lengthening at three times the rate under high-emissions scenarios and dry spells becoming shorter yet more severe. The majority of smallholders perceive intense rainfall and agricultural drought as the most pressing climate risks, aligning with observed trends, while financial constraints emerge as a critical barrier to adaptation. These findings underscore the pressing need for an interdisciplinary approach that integrates climate science, socio-economic realities, and policy frameworks. Advancing inclusive, systems-level adaptation requires expanding access to climate finance, risk-sharing mechanisms, and extension services, alongside strengthening climate literacy and early warning systems. This study contributes to global adaptation discourse by offering actionable insights to inform equitable, context-specific policies that enhance smallholder resilience to climate extremes.
12. Title: Trade of crop products contribute to the alleviation of global nitrate leaching risks
Authors: Xuchong Chen, Ling Liu, Yu Lu, Xuan Wang, ... Lin Ma
Abstract: International crop trade plays a pivotal yet understudied role in mitigating global nitrate leaching, a major driver of water pollution. By analyzing 59 years of data (1961–2019) across 190 countries and 164 crops, we quantify how changes in global crop sourcing are associated with the average nitrate leaching intensity of production—defined at the national scale as kg NO3− per kcal or per kg protein. Our findings reveal that global trade reduced nitrate leaching by 53.6 Tg (8.4 %) and 130 Tg (20 %) for calorie- and protein-equivalent production in the past 59 years, respectively, primarily by relocating agricultural output to regions with lower leaching intensities. Exporting nations, such as the USA, Brazil, and Argentina, exhibited leaching rates 20–40 % below global averages, potentially due to better nitrogen management practices. Conversely, import-dependent countries like China and Japan sourced crops from higher-intensity systems, highlighting disparities in environmental governance. Post-2000, trade optimality improved as low-leaching exporters expanded, yet geopolitical fragmentation and climate risks threaten these gains. We propose integrating leaching intensity metrics into trade agreements and bolstering sustainable practices to align food security with water quality goals. This study underscores trade’s dual role as a catalyst for environmental mitigation and a source of systemic risk, offering actionable pathways to safeguard freshwater ecosystems within planetary boundaries.
13. Title: Towards Resilient and Inclusive Climate Compatible Development: A Participatory, Mixed-Method Scenarios Approach for Zambia
Authors: Nick Hughes, Mulima Nyambe-Mubanga, Willard Mapulanga, Malonga Hazemba, ... Aba Obrumah Crentsil
Abstract: Climate compatible development aims to align climate change mitigation and adaptation with social and economic development. Successful climate compatible development must be socially inclusive, and resilient to external shocks. Zambia is a country at the frontline of climate change, with multiple development challenges, and ambitions to pursue a climate compatible development pathway. Scenarios are tools with a long history of application in strategic planning, and may be suitable tools to help countries explore climate compatible development. Therefore, we developed a novel participatory, mixed-method scenario process, to explore pathways of resilient and inclusive climate compatible development for Zambia. We took a stakeholder-led participatory approach, and combined qualitative scenario development techniques with quantitative energy system modelling. We compared a scenario characterised by centralised governance and infrastructure, large-scale export-led industries and continued urbanisation, with one characterised by greater decentralisation of governance, investment decisions and economic development strategies, which maintains the viability of rural livelihoods and slows the urbanisation trend. The scenarios provide a framework for considering opportunities and risks in planning for climate compatible development, and suggest that Zambian decision-makers should: test infrastructure investments and long-term economic plans for both climate and economic resilience; pursue mutually beneficial, equitable development partnerships with like-minded international partners; and appropriately allocate responsibility to different scales of governance and ensure coordination between them. The issues highlighted by the scenarios are of relevance to other countries facing similar challenges. The paper demonstrates that a participatory, mixed-method scenario approach provides a useful framework to explore climate compatible development.
14. Title: The potential negative impact of the UNFCCC: An analysis of sectoral, geographical, and temporal problem shifts from climate policies and measures in 25 industrialized countries
Authors: Ashok Vardhan Adipudi, Rakhyun E. Kim, Frank Biermann
Abstract: Climate mitigation policies and measures, while well-intentioned, can generate unintended consequences—a phenomenon known as ‘problem-shifting’, where efforts to curb climate change inadvertently create new environmental or socio-economic challenges. Although issues such as carbon leakage have been acknowledged under the United Nations Framework Convention on Climate Change, no systematic analysis has examined the magnitude and direction of these shifts. This study analyzes 182 national communications submitted by 25 Global North countries between 1994 and 2023, identifying 718 instances of problem-shifting risk across 712 climate policies and measures. These risks span sectors, institutions, and regions, manifesting as cascading sectoral shifts, transboundary displacements from the Global North to the Global South, and temporal shifts that intensify climate burdens for future generations. Communities in developing regions—especially those dependent on vulnerable sectors—face disproportionate impacts, compounding existing vulnerabilities. The findings underscore the urgent need for holistic, Earth-system-based approaches to climate action that account for system-wide human-environment interactions, minimize unintended consequences, and prevent further problem-shifting. A transition towards such integrative strategies is essential to achieving equitable and sustainable outcomes in global climate governance.
15. Title: A novel approach to developing local flood vulnerability scenarios based on the Shared Socioeconomic Pathways framework: Sectoral risks and policy implications
Authors: Bien Thanh Vu, Olabisi S. Obaitor, Antje Katzschner, Lena C. Grobusch, ... Matthias Garschagen
Abstract: Developing locally tailored vulnerability scenarios is crucial for effective flood risk management, yet existing approaches often lack integration with long-term socioeconomic trajectories. To address this gap, the study introduces an innovative methodology that downscales global Shared Socioeconomic Pathways (SSPs) and integrates them with current vulnerability data to create future vulnerability scenarios for key sectors. This approach is applied to Hue City, Central Vietnam as a case study, focusing on health, agriculture, transport, and water, to illustrate its practical application. The findings indicate that under SSP1, characterized by sustainable growth, socio-economic policies focused on sustainability lead to substantial vulnerability reductions across all sectors. Health systems become more resilient, sustainable agricultural practices minimize economic losses, and improved infrastructure reduces transport disruptions and water contamination risks. SSP2 reflects a continuation of current socio-economic trends, resulting in moderate improvements; however, incremental policy changes and resource constraints leave persistent vulnerabilities. In contrast, SSP3, marked by fragmented and poorly managed growth, exacerbates flood risks, where weak healthcare systems, fragile agricultural practices, inadequate transport infrastructure, and minimal water contamination controls intensify flood-related impacts. This study demonstrates the importance of mainstreaming socioeconomic dynamics into flood risk management and offers a transferable framework for scenario-based planning in diverse regional contexts. Future research should aim to quantify vulnerability trajectories, thereby enhancing resilience planning and supporting data-driven decision-making in flood-prone areas.
16. Title: Towards ‘greening’ trade? The environment in the French, German and EU supply chain laws
Authors: Lena Partzsch, Helen Breunig
Abstract: The European Union (EU) recently adopted the Corporate Sustainability Due Diligence Directive (CSDDD), which its 27 member states must now transpose into national law. Starting in mid-2026, the Directive aims to encourage sustainable and responsible corporate behavior in global supply chains. France and Germany had already independently enacted their own national supply chain laws, the 2017 Loi de Viligence (LdV) and the 2021 Lieferkettensorgfaltspflichtengesetz (LkSG). This article examines the extent to which the new supply chain legislation addresses environmental burden shifting through international trade. We develop an analytical framework on scope, procedure and enforceability with respect to the environment. To do so, we identify the central demands of environmental non-governmental organizations (ENGOs), drawing on their campaign materials, expert interviews, and participant observation at stakeholder events. Our results show a regulatory ’race to the top’ with ‘bends’ in the sense that the German law lags behind the French law in some aspects, but the new CSDDD is the most precise and comprehensive in all aspects of supply chain legislation. We conclude that the stage is set for the ’greening’ of international trade.
17. Title: A review of everyday urban adaptations: What they are and how they can advance progress in adaptation
Authors: Cecilia Alda-Vidal, Marta Olazabal
Abstract: Everyday practices are increasingly recognised as key to adapting to climate change. They emerge as especially important in cities where the complexity and uncertainty of the compound effects of crises and socio-economic contexts are a cradle for individual and community action. However, little is known regarding what constitutes everyday adaptation and how everyday urban adaptations help to effectively reduce climate risks. We conducted a systematic and thematic review and analysis to take stock of scientific publications. We retrieved 632 documented everyday adaptations in urban contexts from 45 relevant publications. We offer two important reflections that challenge prevailing approaches to the conceptualisation and assessment of everyday adaptations. First, our analysis highlights a high diversity of everyday adaptations and emphasises the importance of actions that encompass social relations and cooperative action and connect individual with collective well-being. Second, the study reveals a lack of methodological and data-driven consideration of the impacts and outcomes of everyday adaptations, resulting in a limited understanding of the contribution of these adaptations to overall progress in urban adaptation. To advance towards more comprehensive and nuanced assessments, we identify three key needs: (I) considering the interconnected and cumulative effects of everyday adaptation across scales, (II) exploring everyday imaginaries, and (III) accounting for justice and equity issues. Overall, our review underscores the need for more capacious conceptualisations of urban adaptation to account for the wide array of practices and multiple objectives it encompasses for urban dwellers, and highlights the importance of further work in the area of evaluation.
18. Title: Technological breakthroughs can reverse the unintended negative impacts of carbon tariffs on China’s steel sector and global economy
Authors: Zhixiong Weng, Chaoyi Guo, Xiaorui Liu, Pauline Miquel, ... Hancheng Dai
Abstract: The implementation of the EU’s Carbon Border Adjustment Mechanism (CBAM) is expected to have far-reaching implications for the global economy. This study develops a global dynamic Computable General Equilibrium (CGE) model to primarily simulate the impacts of imposing carbon tariffs exclusively on China’s steel sector. The results show that a high carbon tariff scenario would exert considerable negative pressure on China’s economy, leading to an additional GDP loss of 72.02 billion USD by 2050, a reduction of 127.06 thousand jobs in the steel sector by 2060, and a loss of 32.63 billion USD in sectoral value added, alongside a notable decline in steel exports. While CBAM reduces the international competitiveness of China’s energy-intensive exports, it also induces export substitution effects in other countries. We also find that green technological advancement in China’s steel sector can substantially offset the adverse effects of carbon tariffs. Under a high-carbon-tariff and high-technology scenario, China could achieve an additional GDP gain of 281.56 billion USD by 2060, a 2.91% increase in steel sector employment (833.60 thousand jobs), and a 232.53 billion USD rise in value added. This study also warns of the potential rebound effect in carbon emissions, as technological progress may lead to electricity demand expansion in the steel sector, thereby offsetting some of the climate benefits. These findings suggest that countries must actively prepare for CBAM by reducing the carbon intensity of their exports and investing in long-term low-carbon technological transitions to maintain competitiveness in a carbon-constrained global economy.
19. Title: Implications of demographic policies on China’s food-related environmental footprints amid population ageing
Authors: Qingling Wang, Han Zhang, Kuishuang Feng, Pan He, ... Heran Zheng
Abstract: China has implemented a range of demographic policies to address population ageing, which exert significant potential impacts on aggregate food demand and associated environmental effects. However, prior studies have not integrated these policies and age-specific food consumption patterns into environmental impact projections. Here, we quantify China’s four food-related environmental footprints under representative demographic policy scenarios by employing a Quadratic Almost Ideal Demand System (QUAIDS) and a multi-regional input–output (MRIO) model. This study is the first attempt to link China’s pro-natalist policies with multi-dimensional food-related environmental footprints through an age-cohort demand model. We find older adults (> 60 years) will become the largest contributor to the nation’s total food-related footprints (accounting for approximately 37% by 2050), despite having below-average per capita footprints. From 2020 to 2050, total land use footprint is projected to increase, whereas GHG emissions, water consumption, and eutrophication footprints would decline. Reduction in GHG emissions is primarily driven by declining environmental intensities, while changes in other three footprints are mainly due to dynamic population sizes. Relative to the no-policy baseline scenario, China’s demographic policies could lead to an approximate 3–18% increase in environmental footprints by 2050, imposing a notable burden on sustainability targets. Land use footprint would emerge as the most policy-sensitive indicator, with its peak year delayed by at least a decade under the most aggressive fertility-boosting policy. By analyzing dietary change scenarios, we find only ambitious transitions (nationwide adoption of plant-rich diets) can fully offset the policy-induced footprint increases, except for water consumption, in which case plant-rich diets would conversely result in higher footprints. Our findings underscore dietary change can help mitigate the additional environmental pressures induced by China’s demographic policies, while also highlighting critical trade-offs across different environmental indicators.
20. Title: The politics of coastal erosion in Sicily: Concrete infrastructures and the economy of disaster
Authors: Silja Klepp
Abstract: This paper analyses how coastal governance and coastal protection infrastructure in Sicily are driven by specific interests that produce and stabilise unsustainable coastal protection practices and contribute to a coastal ‘disaster capitalism’. The driving logics of the coastal ‘disaster economy’ are rooted in mafia socionatures and rationalities of speculation and are reinforced by the widespread belief that coastal protection requires large-scale cement infrastructure. This belief is based on a dualistic divide between nature and culture and on narratives of controlling the sea. As these narratives appear to be consensual in Sicily, unsustainable coastal protection infrastructures become not only possible, but publicly desirable. The article is based on an analytical lens of political ecology and on extensive ethnographic research. I have also developed a tentative transformative research approach. This approach is based on the idea of shaping more just and sustainable coastal futures through public engagement and through art-based methods. Together with photographer Barbara Dombrowski, our vision was to create a space where the issue of coastal erosion could be discussed with reference to the photographs. The photos were taken during a joint research trip and in collaboration with local people. Alongside the ethnographic analysis, the photographs offer a fresh perspective on coastal erosion, one that emphasises the political and economic interests of powerful actors rather than the engineering perspectives that otherwise dominate. The photographs are currently being exhibited at various locations in Sicily, alongside public panel discussions.
21. Title: How do developing countries estimate their climate finance needs under the Paris Agreement?
Authors: Abdulrasheed Isah, Florian Egli, Anna Stünzi, Tobias Schmidt
Abstract: Nationally Determined Contributions (NDCs) are central to the Paris Agreement, serving as both pledges of climate ambition and platforms for articulating climate finance needs. However, how developing countries quantify these needs and the influencing factors remain poorly understood. Using an inductive research design based on expert interviews, we identify domestic and international factors influencing how countries estimate finance needs in their NDCs. Political institutions and the strategic perceptions of policymakers regarding NDCs – either as negotiation tools or investment plans – influence the specificity of climate finance needs estimates. Limited technical capacity and stakeholder engagement are important constraints in several countries. Meanwhile, international factors such as negotiating groups and consultants contribute to more detailed costing of climate finance when enabled by supportive policy environments. We propose a typology describing the spectrum of NDC archetypes, reflecting the interaction between domestic and international factors, as well as bottom-up and top-down estimation approaches. Our findings underscore that climate finance quantification is both technical and political, with implications for transparency and resource mobilization potential of future NDCs. Policymakers should remove barriers to obtaining granular sectoral and climate data, demonstrate political commitment, and strengthen collaborations with subnational levels. Capacity-building initiatives should strengthen the institutional and stakeholder foundations of detailed NDCs. Climate finance consultants should prioritize knowledge transfer and sustained collaboration with domestic institutions.
22. Title: Heatwaves and violence against women: a spatial analysis of female homicides in Brazil
Authors: Luan Marca, Marco Tulio Aniceto Franca, Jessica Antunes Oliveira, Kamila da Silva Baum
Abstract: This study examines the association between heatwaves and female homicides in Brazil, using data from 5,341 municipalities (representing 95% of the country) from 2001 to 2021. Spatial econometric models are applied, and the results reveal a positive association between rising temperatures and the incidence of female homicides, with notable “hot spots” of domestic violence in the Northeast and Southeast regions. The preferred model explains approximately 43% of the variation in female homicides, reinforcing the robustness of the estimates. The research also shows that lower gender wage gaps and higher job stability are associated with reduced rates of female homicides. Overall, the findings indicate that climatic stressors such as heatwaves are associated with increased risks of violence against women, particularly in contexts of socioeconomic vulnerability. The study highlights that public policies aimed at addressing climate-related risks and promoting women’s economic empowerment may contribute to reducing this form of violence in a warming climate.
23. Title: Synergistic long-range decision support for integrated green-grey flood management
Authors: Ghazi Al-Rawas, Mohammad Reza Nikoo, Mohammad Reza Hassani, Seyyed Farid Mousavi Janbehsarayi, Mohammad Hossein Niksokhan
Abstract: This study presents a novel framework for evaluating the long-term resiliency of flood management strategies in complex nonurban-urban watersheds, with a focus on the synergy between grey and green infrastructure. The methodology involves simulating hydrological conditions of both upstream and downstream areas using the SWMM model, followed by a two-stage scenario generation approach. The first stage optimizes the implementation of detention dams in the upstream nonurban region, while the second stage focuses on optimizing Green Infrastructure (GI) in the downstream urban area. By integrating grey and green flood control measures, a total of 2500 combined scenarios were generated and tested under extreme hurricane conditions to assess their resilience and economic feasibility. The results highlight that higher investments in both detention dams and GI significantly enhance system resiliency, and leads to faster recovery after flood events. Strategies with greater infrastructure investment maintained higher performance throughout sequential flood events, and exhibited smaller reductions in effectiveness during peak events. Conversely, lower-cost strategies experienced greater performance degradation. Then, using resilience performance threshold, we identified high-performing strategies and employed the Condorcet method to select the optimal scenario that balances long-term resiliency with cost-effectiveness. The selected strategy reduced peak flow at the urban area’s entrance by 85.7% and decreased local urban flood volume by 65.5%. Our research underscores the critical role of integrated grey-green infrastructure in achieving long-term flood resilience. Also, this framework provides decision-makers with actionable insights for designing cost-effective, high-resilience flood management strategies that consider both economic and community benefits.
24. Title: Emerging pathways in climate litigation: Transnational justice and the Global South
Authors: Harikrishnan Ramesh Varma, Rahul B. Hiremath, Ravi Sharma
Abstract: The Global South asserts its influence in the global climate discourse, challenging entrenched power structures and advocating for equitable solutions to climate change. Climate litigation is increasingly being used as a tool to address climate-related harms. Traditional climate litigation frameworks narrowly define ‘Global South Docket’ as cases filed within domestic courts of the Global South, overlooking transnational cases that address harm in the Global South but are filed in international courts or Global North jurisdictions. To address this gap, we introduce the concept of a Latent Global South Docket, encompassing cases with significant ties to the Global South regardless of jurisdiction. Through the systematic clustering of 831 cases filed between 1994 and 2023, the study identifies the emerging pathways in transnational climate litigation that underline the critical intersection of climate justice and sustainable development.
25. Title: Understanding the role of pluralistic ignorance in biodiversity conservation: A research agenda
Authors: Sandra J. Geiger, Hirotaka Imada, Carya Maharja, Nattavudh Powdthavee, ... Mathew P. White
Abstract: Most people believe that biodiversity loss is human-caused, yet they may not realize how many others share this belief. Such collective misperceptions—known as pluralistic ignorance—may hinder individual and system changes required to address biodiversity loss. At the same time, reducing pluralistic ignorance may promote positive change. In this Perspective, we provide a brief overview of existing work on pluralistic ignorance about environmental topics and propose an agenda for impactful pluralistic ignorance research in the biodiversity domain. We highlight several research gaps and offer recommendations, including (a) investigating different forms of pluralistic ignorance, (b) improving our understanding of consequences and determinants, and (c) broadening the intervention toolkit to counter pluralistic ignorance for biodiversity conservation. To increase the Perspective’s practical applicability, we describe historical and contemporary case studies on pluralistic ignorance and biodiversity conservation from around the globe.
26. Title: Will women save the planet? Correlation, causality, and common causes
Authors: Ingrid Hjort, Gry Østenstad
Abstract: While evidence suggests a strong positive cross-country correlation between women’s empowerment and progress on environmental and climate issues, the causal mechanisms remain unclear. This article critically examines the assumption that women’s empowerment drives climate action and environmental protection. By exploring possible causal channels and existing empirical evidence, we highlight the need to distinguish causality from correlation in this domain. We call for an exploration into whether advancements in women’s empowerment and environmental issues are determined by shared underlying factors connected to economic, political and institutional aspects. A more nuanced understanding of these complex interrelations is essential for developing effective and evidence-based environmental and gender policies.
