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1. Title: Rising carbon inequality and its driving factors from 2005 to 2015
Authors: Heran Zheng, Richard Wood, Daniel Moran, Kuishuang Feng, ... Edgar G. Hertwich
Abstract: Carbon inequality is the gap in carbon footprints between the rich and the poor, reflecting an uneven distribution of wealth and mitigation responsibility. Whilst much is known about the level of inequality surrounding responsibility for greenhouse gas (GHG) emissions, little is known about the evolution in carbon inequality and how the carbon footprints of socio-economic groups have developed over time. Inequality can be reduced either by improving the living standards of the poor or by reducing the overconsumption of the rich, but the choice has very different implications for climate change mitigation. Here, we investigate the carbon footprints of income quintile groups for major 43 economies from 2005 to 2015. We find that most developed economies had declining carbon footprints but expanding carbon inequality, whereas most developing economies had rising footprints but divergent trends in carbon inequality. The top income group in developing economies grew fastest, with its carbon footprint surpassing the top group in developed economies in 2014. Developments are driven by a reduction in GHG intensity in all regions, which is partly offset by income growth in developed countries but more than offset by the rapid growth in selected emerging economies. The top income group in developed economies has achieved the least progress in climate change mitigation, in terms of decline rate, showing resistance of the rich. It shows mitigation efforts could raise carbon inequality. We highlight the necessity of raising the living standard of the poor and consistent mitigation effort is the core of achieving two targets.
2. Title: Overlapping land rights and deforestation in Uganda: 20 years of evidence
Authors: Sarah Walker, Jennifer Alix-Garcia, Anne Bartlett, Jamon Van Den Hoek, ... Rosemary Isoto
Abstract: The majority of the world’s land is held in customary tenure systems, often with overlapping claims. Designing effective policy to reduce emissions from deforestation and degradation requires understanding land management choices within these systems. Using a nation-wide random sample of over 300,000 hectares of forested land in Uganda from 2000 to 2019, we examine how deforestation trends across a system of overlapping rights, known as mailo land tenure, change in response to legal amendments intended to increase land tenure security. Graphical analysis reveals that mailo land has always had higher deforestation rates, compared to private and customary land, which increased relative to other tenure systems beginning in 2010 when a law was passed to protect tenants on mailo land. Statistical analysis controlling for spatial and time effects shows that prior to 2010, trends across tenure systems were similar. After 2010, deforestation increased significantly on land with overlapping rights and then began to decrease after 2017 relative to rates on customary or fully privatized land. We hypothesize that the uptick in deforestation resulted from unintended, increased uncertainty generated by the 2010 law, which changed owner/tenant relations on land with overlapping rights. The decrease in deforestation rates after 2017 was consistent with increased tenure security from an acceleration in the uptake of permanent certificates of occupancy. These findings demonstrate that outcomes under systems of overlapping rights can be destabilized by well-intentioned reform, and that securing tenant rights can reduce deforestation.
3. Title: Does stakeholder participation improve environmental governance? Evidence from a meta-analysis of 305 case studies
Authors: Jens Newig, Nicolas W. Jager, Edward Challies, Elisa Kochskämper
Abstract: Participation and collaboration of citizens and organized stakeholders in public decision-making is widely believed to improve environmental governance outputs. However, empirical evidence on the benefits of participatory governance is largely scattered across small-N case studies. To synthesize the available case-based evidence, we conducted a broad case-based meta-analysis across 22 Western democracies, including 305 individual cases of public environmental decision-making. We asked: How do ‘more’ participatory decision-making processes compare against ‘less’ participatory ones in fostering – or hindering – strong environmental governance outputs, (i.e. environmental provisions in plans, agreements or permits)? Which design features make a difference? What role does the decision-making context play? How do results change if we control for the intentions of the leading governmental agency? To capture the central design features of decision-making processes, we distinguish three dimensions of participation: the intensity of communication among participants and process organizers; the extent to which participants can shape decisions (“power delegation”); and the extent to which different stakeholder groups are represented. Our regression analysis yields robust evidence that these three design features of participation impact upon the environmental standard of governance outputs, even when controlling for the goals of governmental agencies. Power delegation is shown to be the most stable predictor of strong environmental outputs. However, communication intensity only predicts the conservation-related standard of outputs, but not the environmental health-related standard of outputs. Participants’ environmental stance was another strong predictor, with considerable variation across different contexts. While our results remain broadly stable across a wide range of contexts, certain contextual conditions stood out in shaping the relation between participation and environmental outputs. Overall, our findings can inform the design of participatory processes that deliver governance outputs of a high environmental standard.
4. Title: Climate change, water availability, and the burden of rural women’s triple role in Muyuka, Cameroon
Authors: Lotsmart Fonjong, Regina Ndip Zama
Abstract: Many rural communities in Cameroon rely on natural sources of water (rivers, springs, and rainfall) for agriculture and domestic use. Access to and reliability of water from these sources depend on changes in rainfall and temperatures. Household roles in Cameroon are traditionally defined along gender lines, with women playing key roles in food production, home management, and caregiving. Water is indispensable for women to successfully accomplish these roles. Climate variability is affecting reliability of water in Cameroon; however, impacts are not the same for men and women in rural communities. This paper examines how climate-induced water challenges adversely affect women’s ability to perform their multiple roles in a predominantly farming community in southwest Cameroon. Data collected by survey from a hundred women, supplemented by interviews with local water and agricultural technicians, suggest that climate change has contributed to the disappearance of several water sources and decreased volume of others. This hampers local water availability, compromises women’s productivity, and increases the burden on women’s triple roles as farmers, caregivers, and home managers. Although individual women are implementing some adaptation strategies, comprehensive public policy measures, including promotion of better land use management and gender-sensitive technologies, are vital to sustain efforts against climate change in Cameroon.
5. Title: Zimbabwe’s roadmap for decarbonisation and resilience: An evaluation of policy (in)consistency
Authors: Emmerson Chivhenge, Aaron Mabaso, Taona Museva, Godwin K. Zingi, Proceed Manatsa
Abstract: Zimbabwe intends to build resilience mechanisms against climate change while at the same time ensuring sustainable development in recognition of its climate change vulnerability and national circumstances, in line with the demands of the Paris Agreement of reducing emissions by 2030. The study examined the consistency of government policies in reducing emissions by 1278GgCO2 by 2030. The study reviewed government policies and environmental projects intended at reducing carbon emissions. The results indicated that, on paper, the government has promising targets; but in reality, there are inconsistencies indicating the release of more greenhouse gases into the atmosphere. The inconsistencies include the commissioned Hwange thermal power station and fossil fuel-powered locomotives. The study found that there is strategic coherence between policy objectives, aimed at building resilient and low-carbon human settlement, and objectives of international policies such as the 2030 Agenda for Sustainable Development, Paris Agreement and SENDAI Framework. The compulsory mixing of petrol and ethanol and the introduction of electric cars in the transportation sector demonstrated the limited but commendable efforts by the government in embracing renewable energy to reduce carbon emissions. The study established that poor policy implementation and lack of policy harmonisation have led to the failure of the Zimbabwean government to have policy consistency in terms of the decarbonisation roadmap resulting in policy conflicts and contradictions. An example of policy duplication is in, the Environmental Management Act and Forestry Act which can have sections dealing with climate change harmonised into the Climate Change Policy. The study recommends that the government establishes a National Climate Financing mechanism for cleaner technologies and practices to reduce emissions by 2030.
6. Title: Does air pollution decrease labor share? Evidence from China
Authors: Tao Zhou, Ning Zhang
Abstract: Labor share is one of the most significant indicators for income distribution and social inequality. Many studies have documented its decline and provided explanations from various aspects in recent years. This study explores labor share decline through the lens of air pollution, which has been ignored in the literature. With the two-stage least square (2SLS) regression while using thermal inversion as an instrumental variable, we identify air pollution’s impact on firm-level labor share. The results show an increase of 1 μg/m3 PM2.5 concentration leads to a 0.17 percentage point decrease in firms’ labor share. We test two possible channels through which air pollution could influence labor share. The decreases in firms’ labor and production productivity, and average wage are the main channels from the intensive margin. For extensive margin, we mainly focus on the impact on employees, and capital usage and identify its different effects across different technology firms. We find no significant effects on capital usage. Meanwhile, low-tech firms hire more employment to offset production loss due to air pollution, whereas there is no significant effect on employment change in high-tech firms. For heterogeneity, the impact is larger for private firms, firms with lower education-level employees, firms without labor unions, and labor-intensive industries. Our results suggest that raising public awareness of air pollution could have contributed to reducing health damage and social inequality.
7. Title: Place-based solutions for global social-ecological dilemmas: An analysis of locally grounded, diversified, and cross-scalar initiatives in the Amazon
Authors: Marina Londres, Carl Salk, Krister P. Andersson, Maria Tengö, ... Daiana C.M. Tourne
Abstract: The Amazon has a diverse array of social and environmental initiatives that adopt forest-based land-use practices to promote rural development and support local livelihoods. However, they are often insufficiently recognized as transformative pathways to sustainability and the factors that explain their success remain understudied. To address this gap, this paper proposes that local initiatives that pursue three particular pathways are more likely to generate improvements in social-ecological outcomes: (1) maintaining close connections with local grassroots, (2) pursuing diversity in productive activities performed and partnership choices, and (3) developing cross-scale collaborations. To test these ideas we collected and analyzed observations of 157 initiatives in Brazil and Peru, applying a combination of quantitative and qualitative analyses. Our results show that initiatives maintaining groundedness in representing the interests and concerns of local actors while partnering with other organizations at multiple scales are more likely to develop joint solutions to social-ecological problems. Partnerships and support from external organizations may strengthen and enhance local capabilities, providing a platform for negotiating interests and finding common ground. Such diversified pathways demonstrate the power of local actors to transcend their own territories and have broader impacts in sustainability objectives. Our findings highlight the need to make governmental and non-governmental support (e.g., financial, technical, political) available according to local needs to enable local initiatives’ own ways of addressing global environmental change.
8. Title: Moral power of youth activists – Transforming international climate Politics?
Authors: Nicole Nisbett, Viktoria Spaiser
Abstract: Youth Climate Activists are important norm entrepreneurs as humanity is increasingly awakening to the realities of accelerating climate change. They push for seeing climate change not merely through cost-benefit analysis frames but through frames of multiple climate justices. But how successful have these activists been in shifting perspectives in the context of international climate politics? This paper aims to investigate (1) to what extent the normative framework advanced by this movement is increasingly penetrating the international public climate debate, changing arguments, priorities, and frames around the annual UNFCCC COP conferences and (2) the key actors pushing for normative change. Using a unique and comprehensive Twitter dataset for the period between 2014 and 2021 revolving around the annual UNFCCC COP conferences and major youth climate protest events we combine various computational methods, including transformers-based topic modelling and social network analysis in this study. We find that indeed the normative framework advanced by the movement has successfully penetrated the discourse around UNFCCC and that youth climate activists were able gain support from central actors outside the movement, which is further contributing to the diffusion of their normative framework. We conclude that while these results demonstrate the moral power of youth climate activists, more research is needed to understand the influence on the actual negotiations outcomes.
9. Title: A flexible framework for cost-effective fire management
Authors: Hamish Clarke, Brett Cirulis, Nicolas Borchers-Arriagada, Michael Storey, ... Trent Penman
Abstract: Fire management aims to change fire regimes. However, the challenge is to provide the optimal balance between the mitigation of risks to life and property, while ensuring a healthy environment and the protection of other key values in any given landscape. Incorporating cost-effectiveness and climate change impacts magnifies this task. We present an objective framework for quantitative comparison of the risk mitigation potential of alternative fuel treatment scenarios in south-eastern Australia. There is no single optimal strategy for all values in a given region, nor for any individual value in all regions. Trade-offs are required and cost-effectiveness is highly sensitive to the addition of management values. Climate change is likely to decrease prescribed burning effectiveness and increase total costs, therefore a rethink of best practice is required. Our study highlights the need for flexibility in the development and implementation of fire management strategies, which is something that risk-based approaches can provide. We discuss prospects of extending our framework to values for which we currently lack robust quantitative information and issues of compatibility with Aboriginal cultural burning and by implication other approaches that do not stem from within the prevailing fire management paradigm.
10. Title: Social norms and littering – The role of personal responsibility and place attachment at a Pakistani beach
Authors: Abdul Haseeb Chaudhary, Michael Jay Polonsky, Nicholas McClaren
Abstract: This research has applied an integrated norms model using place attachment, anti-littering descriptive and injunctive norms, and anti-littering personal norms to assess anti-littering behavioral intentions in a developing country. The research uses place attachment as a moderating factor to understand the influence of social norms on anti-littering behavioral intentions which has not previously been explored in detail. After a pre-test to validate scales, a survey was conducted among visitors at a beach in Pakistan. This main survey was performed among a sample of 634 respondents to assess direct, mediated, and conditional indirect effect relationships using structural equation modelling and PROCESS model 7. Place attachment was found to strengthen the effect of descriptive norms. The influence of both social norms (i.e., descriptive and injunctive) on anti-littering behavior was only consistent when mediated by personal norms, suggesting the importance of individuals’ own responsibility. Thus, it appears that role of both place attachment and personal norms are vital in discouraging littering. This perspective has important implications because littering in public places such as beaches has been determined as a substantial environmental problem requiring solutions focused on individuals.
11. Title: The production-protection nexus: How political-economic processes influence prospects for transformative change in human-wildlife interactions
Authors: Robert Fletcher, Kate Massarella, Katia M.P.M.B. Ferraz, Wilhelm A. Kiwango, ... Alex McInturff
Abstract: This article advances a novel analytical framework for investigating the influence of political-economic processes in human-wildlife interactions (HWI) to support efforts to transform wildlife conservation governance. To date, the majority of research and advocacy addressing HWI focuses on micro-level processes, while even the small body of existing literature exploring social dimensions of such interactions has largely neglected attention to political-economic forces. This is consonant with efforts to transform conservation policy and practice more broadly, which tend to emphasize “circular” change within current political-economic structures rather than “axial” transformation aiming to transcend these structures themselves. Our analysis thus advances understanding of potential for axial transformation in HWI via confrontation with, and “unmaking” of, constraining political-economic structures. It does so through cross-site analysis of conservation policy and practice in relation to three apex predator species (lions, jaguars and wolves) in varied geographic and socio-political contexts, grounded in qualitative ethnographic study within the different sites by members of an international research team. We explore how the relative power of different political-economic interests within each case influences how the animals are perceived and valued, and how this in turn influences conservation interventions and their impact on HWI within these spaces. We term this analysis of the “production-protection nexus” (the interrelation between process of resource extraction and conservation, respectively) in rural landscapes. We emphasize importance of attention to this formative nexus both within and across specific locales in growing global efforts to transform situations of human-wildlife conflict into less contentious coexistence.
12. Title: Knowledge co-production for decision-making in human-natural systems under uncertainty
Authors: Enayat A. Moallemi, Fateme Zare, Aniek Hebinck, Katrina Szetey, ... Brett A. Bryan
Abstract: Decision-making under uncertainty is important for managing human-natural systems in a changing world. A major source of uncertainty is linked to the multi-actor settings of decisions with poorly understood values, complex relationships, and conflicting management approaches. Despite general agreement across disciplines on co-producing knowledge for viable and inclusive outcomes in a multi-actor context, there is still limited conceptual clarity and no systematic understanding on what co-production means in decision-making under uncertainty and how it can be approached. Here, we use content analysis and clustering to systematically analyse 50 decision-making cases with multiple time and spatial scales across 26 countries and in 9 different sectors in the last decade to serve two aims. The first is to synthesise the key recurring strategies that underpin high quality decision co-production across many cases of diverse features. The second is to identify important deficits and opportunities to leverage existing strategies towards flourishing co-production in support of decision-making. We find that four general strategies emerge centred around: promoting innovation for robust and equitable decisions; broadening the span of co-production across interacting systems; fostering social learning and inclusive participation; and improving pathways to impact. Additionally, five key areas that should be addressed to improve decision co-production are identified in relation to: participation diversity; collaborative action; power relationships; governance inclusivity; and transformative change. Characterising the emergent strategies and their key areas for improvement can help guide future works towards more pluralistic and integrated science and practice.
13. Title: The lifeways of small-scale gold miners: Addressing sustainability transformations
Authors: Eleanor Fisher, Marjo de Theije, Carlos H.X. Araujo, Jorge Calvimontes, ... Ronald Twongyirwe
Abstract: Small-scale gold mining sustains millions of people’s lives and yet it stimulates environmental harms and social conflicts. Global environmental crises drive calls for fundamental change to how people live on the planet. For small-scale gold mining, this raises questions about whether current dynamics can provide a basis for sustainability transformations. Proposing the notion of gold lifeways to focus on the lived experience of mining and gold resources as relational phenomena, we ask what sustainability looks like from different miners’ perspectives and probe the practice dynamics of current transformation. Our methodology is social science-led and transdisciplinary. From multi-sited and trans-regional research between South America and Africa, we draw cases from Suriname, Guinea Conakry, and Uganda. Our study finds that gold lifeways give expression to different strands of sustainability: sustaining everyday life in mining; discourses framing mining practices; and government repression of mining. Hence, as our empirical data demonstrates, miner perspectives on sustainability gain content not in isolation, but as part of gold lifeways embedded within different contexts and shaped by societal dynamics. Ultimately, the transformative potency of small-scale gold mining is located in personal lives and precarious dynamics rather than glittering promises of a sustainable future.
14. Title: Comparative analysis of local adaptation processes in the future across peri-urban India to support transformations to sustainability
Authors: Sharlene L. Gomes, Leon M. Hermans, Shreya Chakraborty, Sarah Luft, ... Partha Sarathi Banerjee
Abstract: Peri-urban transformations in emerging economies like India demand scientific attention given their impact on global environmental change processes. Some studies examine past or ongoing peri-urban adaptation processes, but insight into future adaptation needs and aspirations of peri-urban communities is lacking. Also, it is unknown how the high degree of informality that characterizes peri-urban areas, interacts with formal institutions to shape or enable more sustainable adaptation pathways. This study addresses these scientific gaps, using an existing typology of adaptation processes to investigate plausible future adaptation pathways in three peri-urban villages in India, near Pune, Hyderabad, and Kolkata cities. On-site field research followed by a Delphi-study were used to develop normative adaptation pathways for livelihood and household water use with local actors. The pathways represent development trajectories and adaptation strategies over the next 15 years in the livelihood and household water sectors. Pathways data was thereafter analyzed and compared in terms of drivers of vulnerability and opportunity, adaptation processes, and formal and informal institutions. Our ex-ante study identifies general and context specific drivers of vulnerability and opportunity shaping different peri-urban transformations. Results reveal similarities in future drivers, whose impact on peri-urban livelihoods and household water is context dependent. This comparative analysis contributes a deeper understanding of future adaptation needs by highlighting patterns in locally preferred adaptation processes for different drivers and water-use sectors. This normative understanding reveals preferences of local communities who are otherwise marginalized from decision-making arenas. A combination of adaptation processes will be needed to respond to the various drivers, only some of which are achievable through informal institutions. Formal government intervention will be essential for stimulating innovation, intensification, and revitalization forms of adaptation. Institutional adjustments will be key to shaping local agency and future adaptive capacity away from a business-as-usual trajectory.
15. Title: Designing a virtuous cycle: Quality of governance, effective climate change mitigation, and just outcomes support each other
Authors: Felix Creutzig, Frank Goetzke, Anjali Ramakrishnan, Marina Andrijevic, Patricia Perkins
Abstract: Climate change mitigation is mostly assessed through the lens of technologies and policy instruments. However, governance and social capital are crucial factors in complex social systems and may be relevant in the formation of effective climate policies. Here, we investigate the role of quality of governance (QoG), social capital, and equality as preconditions for enacting climate policies. Relying on indicators of social systems at nation state level, we investigate relationships with Qualitative Comparative Analysis (QCA) and Structural Equation Models (SEM). We find that quality of governance, measured as impartiality, underpins social capital and interpersonal trust, equality and effective climate mitigation policies, indicated by the level of carbon pricing. Impartiality and social capital are necessary conditions for climate policies. Socio-economic inequalities reduce trust and political engagement, and thus compromise the overarching goal of climate change mitigation. Evidence from complementary literature indicates that fairly implemented climate policies could foster a virtuous cycle that further improves quality of governance, and thus the capacity for implementing strong climate policies. Our results demonstrate that impartial governance and resulting social capital form the underpinnings of effective climate policies.
16. Title: Collaboration and individual performance during disaster response
Authors: A.M. Guerrero, Ö. Bodin, D. Nohrstedt, R. Plummer, ... R. Summers
Abstract: Disasters occurring in the wake of extreme weather events are increasing in frequency and severity due to climate and anthropogenic changes and require urgent responses under uncertain and dynamic conditions. In these situations, multi-agency collaboration becomes integral to an effective response due to the need to coordinate actions across geographical scales, levels of authority and sectors of society. Consequently there is a need for more knowledge on how to enhance the effectiveness of collaborations in response to disasters. In this study we utilize extremely rare and comprehensive data on multi-stakeholder collaboration during the acute phase of two catastrophic wildfires to investigate performance in relation to four collaboration challenges: sharing information, conflict resolution, reaching agreement i.e. mutual understanding and commitment, on goals and working-methods, and coordinating activities. Our results suggest that agreement between collaborating actors is more important to individual performance than the coordination of activities, and that it is only when agreement exists that the ability to coordinate activities becomes highly important. This study allows, for the first time, insights into the detailed nuances of collaboration among individuals during rapidly evolving disaster situations. Importantly, our analysis suggests that focusing on enhancing agreement in the wake of disasters—and not only on improving coordination—could reduce the devastating effects that disasters have on people and ecosystems.
17. Title: Eating, heating or taking the bus? Lived experiences at the intersection of energy and transport poverty
Authors: Mari Martiskainen, Debbie Hopkins, Gerardo A. Torres Contreras, Kirsten E.H. Jenkins, ... Max Lacey-Barnacle
Abstract: Experiences of poverty can manifest in multiple aspects of everyday life, often in interlinking ways. One example is ‘double energy vulnerability’, where a household faces both energy poverty and transport poverty simultaneously. This can result in trade-offs, where prioritising one essential need (e.g., transport) makes accessing another impossible (e.g., heating). Such decisions are not easily made, and they can have distinct spatio-temporal characteristics. They can vary between space and time and across different household members, and result in stark inter- as well as intra-household differences. People with socio-demographic and contextual vulnerabilities are particularly at risk of experiencing double energy vulnerability. Based on 59 household interviews across the four nations of the United Kingdom, we provide novel, multi-nation empirical evidence on the lived experiences of double energy vulnerability, drawing on our themes; ‘being locked into infrastructure’, ‘facing high costs and low incomes’, ‘choosing between energy and transport’, and ‘missing out’. A cross-national lived-experiences approach sheds light on double energy vulnerability as a relational, contingent and ongoing phenomena, attending to everyday experiences and capacities. We provide suggestions for further research, such as further study of double energy vulnerability amongst refugees and migrants. We also highlight that the study of lived experiences can aid the recognition of how different forms of poverty intersect and how they need to be taken into account in the design of Net Zero policies.
18. Title: Adaptation at whose expense? Explicating the maladaptive potential of water storage and climate-resilient growth for Māori women in northern Aotearoa
Authors: Danielle Johnson, Meg Parsons, Karen Fisher
Abstract: Drawing on ethnographic research with Indigenous Māori women in northern Aotearoa (New Zealand) we challenge the presumed benefits of neoliberal, infrastructural-focussed climate adaptation, and advocate for far greater engagement with multiple subjectivities and intersecting inequalities in the design of climate adaptation in Global North, settler colonial contexts. Focussing on a government-led water storage project that aims to enhance local communities’ economic wellbeing through climate-adapted horticulture, we demonstrate how interlinked forms of marginalisation and privilege mediate the distribution of benefits from climate adaptation and decrease rather than increase wellbeing for multiply marginalised subjectivities. Combining the concept of racial capitalism with intersectionality we advance a novel theoretical framework to advance insights about more equitable and nuanced adaptation in an under-researched, settler colonial context. Using this framework, we explore the maladaptive potential of the water project which grows regional economic resilience through violent climate-related alterations to low-income, single and/or older Māori women’s bodies. We demonstrate how settler colonial legacies, structures, and intergenerational traumas are lived through and collide with intersecting racial, class, gender, and age-based disadvantages, that together mediate local labour relations and decision-making processes that ultimately exacerbate climate vulnerability for particular groups of Māori women in the region.
19. Title: Dialogic data innovations for sustainability transformations and flood resilience: The case for waterproofing data
Authors: João Porto de Albuquerque, Liana Anderson, Nerea Calvillo, Massimo Cattino, ... Rachel Trajber
Abstract: Extreme weather events are becoming more frequent and have increasing impacts, which disproportionately affect marginalised and impoverished communities. This article proposes and assesses a new methodological approach for developing innovative solutions based on urban data analytics to address sustainability challenges in light of changing climate conditions. The approach draws inspiration from Paulo Freire's dialogic pedagogy and has been implemented in the international transdisciplinary project “Waterproofing Data”, with multiple study sites in Brazil. The project has introduced three methodological interventions: making data practices visible, engaging citizens and communities with data, and sharing data stories. Our study demonstrates that these methods have expanded the types of data used in flood risk management and have engaged a wider range of social groups in the generation, circulation, and utilization of data. We present a framework that provides guidance about the ways in which data innovations can contribute to transformative change, aiming to ensure that future development trajectories are just, inclusive, and equitable. The findings provide evidence that our approach not only helps fill existing data gaps and promote more equitable flood risk governance but also democratises decision-making in climate adaptation. Citizens were empowered to take proactive measures to improve resilience to disaster risks, thereby saving lives and safeguarding livelihoods.
20. Title: Typologies of actionable climate information and its use
Authors: Kripa Jagannathan, Smitha Buddhavarapu, Paul A Ullrich, Andrew D Jones, the HyperFACETS Project Team
Abstract: Developing actionable climate information and integrating it into decision-making are two crucial elements for promoting effective societal responses to climate change. However, what constitutes actionable climate information, and how it is used, varies based on the actors, systems, and scales that are relevant to specific decisions. Yet, the terms ‘actionable climate information’ or ‘use of climate information’ are used abstractly. There is a lack of holistic understanding of the various types of information that can be deemed as usable by different users, and the different ways in which they may be used in decision-making. Typologies or generalizable categorizations can help both knowledge producers and users to better envision the entire landscape of climate information and its uses and can help to reduce the time and cost of actionable knowledge production. Through systematic coding and analysis of ∼ 4 years of co-production engagements between climate scientists and resource managers, this paper presents empirically derived typologies of actionable climate information and its use, and explores whether certain uses are better informed by specific types of climate information. These typologies provide a valuable starting point for climate information producers, users, and boundary spanners working on climate-informed resource management, to reduce some of the time-intensive elements of the process.
21. Title: Climate-smart peatland management and the potential for synergies between food security and climate change objectives in Indonesia
Authors: Massimo Lupascu, Pierre Taillardat, Sigit D. Sasmito, F. Agus, ... David Taylor
Abstract: Tropical peatlands lie at a nexus of competing sustainable development demands of enhancing food security, mitigating climate change, improving resilience and supporting rural livelihoods. Meeting United Nations Sustainable Development Goals (SDGs) requires balancing these various demands. Progress in meeting SDGs has been slow in low to middle income countries because of difficulties in identifying and quantifying the trade offs associated with natural resource exploitation, including on extensive areas of tropical peatlands.
Here, by using secondary data from the literature, Indonesian and international agencies, we examine how land-use allocation in Indonesia has developed over the last three decades by investigating trends of key food and woody crops (oil palm and rubber) and evaluate the role that peatland provinces have played in food security and climate forcing. Overall, food crop production has been marginal in peatland provinces compared to monoculture woody crops, with the latter associated with increased carbon emissions from land use, land-use change, and forestry (LULUCF) over the last thirty years. Our analysis shows that synergies between responses to looming food security and climate change crises can also promote less damaging forms of tropical peatland management. For instance, the conversion of degraded shallow peatlands to agroecological practices (e.g., paludiculture) can be promoted. However, we stress that peatland conservation and restoration must remain the top priority. Impediments due to lack of a common definition for peatland and planning/management units, the use of multiple sectoral maps by different government agencies and uncoordinated sectoral policy targets can, however, hinder the implementation of less damaging peatland management.
22. Title: Strong collaborative governance networks support effective Forest Stewardship Council-certified community-based forest management: Evidence from Southeast Tanzania
Authors: Lasse F. Henriksen, Kelvin Kamnde, Pilly Silvano, Mette F. Olwig, ... Caleb Gallemore
Abstract: Research on community-based forest management indicates its conservation outcomes depend on local rule enforcement, extraction pressures, and community support. However, many community-based forest management projects, particularly in the Global South, also involve collaborative networks of non-state actors such as NGOs and private corporations. Many of these networks promote sustainability certification under programs like the Forest Stewardship Council. We report on analyses of longitudinal forest cover data constructed using satellite observations alongside inter-organizational collaborative governance network data constructed from archival sources, document analysis, and oral histories to assess how collaborative governance networks shape community-based forestry’s conservation effectiveness in eight villages in Kilwa District, Tanzania. Our findings indicate certified community-based forestry’s impacts on deforestation can depend on the composition and structure of collaborative governance networks. Using matched Cox proportional hazards models with geographic fixed effects, we find evidence that certified community-based forest management can stem forest loss as effectively as state-led forest management (in the form of National Forest Reserves). However, the characteristics of collaborative governance networks connecting organizations engaged in forest management in our study villages shape both which areas are selected into certified community-based forest management and villages’ overall deforestation rates. Specifically, we find that the more each village government’s organizational partners are connected to one another through bonding ties, and the more civil society organizations collaborate with each village government through bridging ties, the lower the village’s deforestation risk. More private sector organizations connected to village governments through bridging ties, however, are associated with higher deforestation risks. Our evidence highlights the importance of investments in inter-organizational networks for promoting sustainably certified community-based forest conservation.
23. Title: Gender dimensions of climate change adaptation in Tigray, Ethiopia
Authors: Engdawork Assefa, Gebremichael Gebrehiwot
Abstract: The study of the impacts and drivers of climate change adaptation should consider gender (in)equality and women’s participation, as they both play pivotal roles. However, research on gender aspects of climate change adaptation has been limited. This study assesses gender dimensions of adaptation to climate change and determinants of smallholder farmers’ adaptation strategies in Adwa district, Tigray, Ethiopia. Drawing on household surveys, key informant interviews, and focus group discussions carried out in 2017, the study found that climate change had more severe impacts on female-headed households than on male-headed households. This was due to women’s lack of resource access and control, lack of income and technology use, and high dependence on natural resources. Major climate change adaptation measures identified in the study area included adjustment of planting dates, crop varieties, water harvesting practices, soil and water conservation, irrigation, seasonal migration, diversifying income sources, and agricultural inputs. Rates and extent of adaptation varied by gender. As indicated by multivariate probit analysis, major determinants of farmers’ adaptation choices included agro-ecology; gender, age, education, family size, farm size, non-farm income, livestock; access to information, extension services, and credit; and distance to market center. Study findings suggest that policymakers should consider differences between female- and male-headed families in their access to land, information, income, extension services, technologies, and other resources. By doing so, climate change adaptation practices may be broadened and sustainable development promoted.
24. Title: Global change scenarios in coastal river deltas and their sustainable development implications
Authors: Murray W. Scown, Frances E. Dunn, Stefan C. Dekker, Detlef P. van Vuuren, ... Hans Middelkoop
Abstract: Deltas play a critical role in the ambition to achieve global sustainable development given their relatively large shares in population and productive croplands, as well as their precarious low-lying position between upstream river basin development and rising seas. The large pressures on these systems risk undermining the persistence of delta societies, economies, and ecosystems. We analyse possible future development in 49 deltas around the globe under the Shared Socio-economic and Representative Concentration Pathways until 2100. Population density, urban fraction, and total and irrigated cropland fraction are three to twelve times greater in these deltas, on average, than in the rest of the world. Maximum river water discharges are projected to increase by 11–33 % and river sediment discharges are projected to decrease 26–37 % on average, depending on the scenario. Regional sea-level rise reaches almost 1.0 m by 2100 for certain deltas in the worst-case scenario, increasing to almost 2.0 m of relative rise considering land subsidence. Extreme sea levels could be much higher still—reaching over 4.0 m by 2100 for six of the 49 deltas analysed. Socio-economic conditions to support adaptation are the weakest among deltas with the greatest pressures, compounding the challenge of sustainable development. Asian and African deltas stand out as having heightened socio-economic challenges—huge population and land use pressures in most Asian deltas and the Nile delta; low capacity for adaptation in most African deltas and the Irrawaddy delta. Although, deltas in other parts of the world are not immune from these and other pressures, either. Because of unique pressures and processes operating in deltas, as in other “hotspots” such as small islands, mountains, and semi-arid areas, we recommend greater consideration and conceptualisation of environmental processes in global sustainable development agendas and in the Integrated Assessment Models used to guide global policy.
25. Title: The strength and content of climate anger
Authors: Thea Gregersen, Gisle Andersen, Endre Tvinnereim
Abstract: Climate-related anger is present in Greta Thunberg’s speeches and the acts of Extinction Rebellion, but also in the rise of movements protesting climate policies, such as the Yellow Vests. The current study (N = 2,046) gives insight into the content of climate anger among the Norwegian public, as well as the relationship between anger and climate change engagement. Analyzing responses to the open-ended survey question “What is it about climate change that makes you angry?”, we find that the most common reason was human actions causing climate change. Respondents also frequently pointed to responsible agents, especially politicians. Controlling for other climate emotions, as well as socio-demographics, anger strength was differentially related to three types of climate change engagement; it was the strongest predictor of self-reported activism, positively related to policy support, but not related to individual mitigation efforts. Among those reporting anger, directing it towards human qualities or actions was consistently and positively related to individual behavior, policy support, and activism while referring to responsible agents was not related to either. 'Contrarian' anger, reflecting skepticism towards the threat of climate change or dissatisfaction with mitigation measures, constituted 10% of the responses and had a negative effect on all outcomes. Overall, we find that both the strength and content of climate anger are relevant for climate change engagement. Our findings illustrate the need to avoid simplistic discussions of climate emotions and their motivational potential.
26. Title: Pathway towards sustainability or motorization? A comparative study of e-bikes in China and the Netherlands
Authors: Qi Sun, Juanjuan Zhao, Andreas Spahn, Geert Verbong
Abstract: Faced with globally pressing sustainability challenges, the e-bike provides a potentially sustainable mobility alternative. Yet, a growing consensus among researchers is that the environmental and social impacts of e-bikes are context dependent. Previous studies indicate different e-bike pathways in two major e-bike markets. In China, e-bikes seem to be a stepping stone to further motorization. In the Netherlands, e-bike use partially substitutes car use, thereby advancing sustainability. However, little is known about why e-bikes serve different pathways. We address this research problem by employing social practice theory to unpack e-bike practices according to three interdependent elements of materials, competences, and meanings. In doing so, we shed light on the more complex and nuanced dynamics in everyday mobility practices around e-bikes. The findings suggest that in China hostile cycling conditions and positive cultural associations of automobility feed to a vicious circle toward car-based motorization. In the Netherlands, the e-bike provides a viable option for those locked into car practices. Despite these differences, evidence from the two countries indicates that dissatisfactions with elements of car practices may redirect people to e-bike practices. Policy needs to direct toward overcoming structural barriers in domains where individuals have limited agency. Furthermore, this comparative study illustrates that differentiated focus is needed when applying practice theory. Given that the average carbon footprint per capita is lower in the Global South than in the Global North, the focus should be on maintaining existing sustainable practices in the Global South while substituting unsustainable practices in the Global North.
27. Title: A framework for measuring and modelling low-carbon lifestyles
Authors: Hazel Pettifor, Maureen Agnew, Charlie Wilson
Abstract: Lifestyle is an integral and inevitable feature of transformation pathways consistent with the Paris Climate Agreement and United Nations Sustainable Development Goals. Studies differentiating lifestyle types, clusters, or segments vary in their focus, purpose, reach, generalizability and availability. Universal frameworks are largely proprietary in nature, developed and used by market research companies for targeted communication and behaviour change strategies. There is a need for a more accessible lifestyle typology to promote understanding of lifestyle and its main drivers.
In this paper we present a lifestyle typology for application to low-carbon research based on publicly available data from national statistical agencies. Drawing on substantive, inter-disciplinary literature, we define lifestyles as the interplay between cognitions and behaviours in specific material and social contexts. Using this definition, we develop a generalisable analytical framework for measuring and classifying lifestyles empirically, based on perspectives from public health, marketing, and pro-environmental research.
We apply our framework using hierarchical cluster analysis of nationally representative household social survey data. We select four countries with contrasting contexts and lifestyles: UK (n = 5000 respondents), USA (n = 900 respondents), Australia (n = 5000 respondents) and China (n = 5000 respondents). We identify four low-carbon lifestyle types – 'Resourceful', 'Active', 'Constrained' and 'Cautious' – that are consistent across countries and robust to variation in analytical approach. Each lifestyle type is characterised by its low-carbon cognitions, by its propensity for low-carbon behaviours, and by its contextual markers. We use this differentiated lifestyle typology to identify major sources of heterogeneity in the opportunities, capacities, and constraints to leading a low-carbon lifestyle.
Our approach is transparent and replicable, and our lifestyle framework is empirical-based and generalisable to different country contexts. Our findings can guide policy interventions for enabling low-carbon lifestyles, and enhance research efforts to model lifestyle. An improved understanding of lifestyle and its contribution in achieving the Paris Agreement climate targets, could also enhance efforts to visualise and plan for the low-carbon transition.
28. Title: Conflict and conservation: On the role of protected areas for environmental justice
Authors: Antonio Bontempi, Pietro Venturi, Daniela Del Bene, Arnim Scheidel, ... Roser Maneja Zaragoza
Abstract: When are protected areas drivers of environmental injustices and conflict, and under which circumstances may they support customary users in protecting their lands and livelihoods against extractivist development? We address these questions by analyzing the diverse roles that protected areas play in the context of environmental conflicts. We build a global database of 474 environmental conflicts in protected areas by overlapping data from the World Database of Protected Areas and the Global Atlas of Environmental Justice. Through descriptive statistics and content analysis, we characterize the intersections between the two databases and discuss those cases where protected areas play an important role in the origin, dynamics, or outcomes of the conflicts. Our findings show that growth-oriented extractivism and development are major drivers of conflicts in protected areas, where these latter can both jeopardize and support environmental justice. While several cases describe protected areas as drivers of injustices and conflicts, they can also become tools that support peoples’ struggles against controversial extractivism and development projects. The diversity of possible interactions between conflict configurations, movement claims, and forms of conservation thus require a nuanced understanding of the complex implications of protected areas for environmental justice.
29. Title: Transforming imaginations? Multiple dimensionalities and temporalities as vital complexities in transformations to sustainability
Authors: Andy Stirling, Rose Cairns, Phil Johnstone, Joel Onyango
Abstract: Through interlinked theoretical and empirical analysis, this paper explores some important but neglected questions concerning efforts to achieve sustainability. To what extents do currently dominant forms of academic study and policy visions in this field, satisfactorily address the full political depth and scope of vital complexities in pathways for emerging social transformations? Are there dangers that common simplifications in mainstream ways of thinking about transformation, inadvertently help invisibly to reproduce entrenched patterns of privilege and power that drive focal problems of unsustainability? In particular, does a ‘monothetic’ focus on circumscribed sites or sectoral formations with notionally few clear-cut dimensions of distinction before and after, risk missing more multiple and messy ‘polythetic’ dimensionalities in which power and privilege can hide? What are the implications of common assumptions that pathways for change proceed ‘monotonically’ – neatly and cumulatively in a particular direction, if real world transformations actually unfold according to more plural, undulating and unruly ‘non-monotonic’ temporalities? In order to investigate these questions, the paper employs the concept of sociotechnical imaginaries to explore the constituting dimensions of contrasting understandings of ‘urban transformations’ in Kenya and ‘the nuclear renaissance’ in the UK. Q method and in-depth interpretive policy analysis are used to test patterns in relationships between imagined transformations and their unfoldings over time. The findings suggest that current mainstream approaches may indeed unduly simplify vital complexities in the ways these political dynamics play out – with potentially important practical implications.
30. Title: Towards a better future for biodiversity and people: Modelling Nature Futures
Authors: HyeJin Kim, Garry D. Peterson, William W.L. Cheung, Simon Ferrier, ... Henrique M. Pereira
Abstract: The Nature Futures Framework (NFF) is a heuristic tool for co-creating positive futures for nature and people. It seeks to open up a diversity of futures through mainly three value perspectives on nature – Nature for Nature, Nature for Society, and Nature as Culture. This paper describes how the NFF can be applied in modelling to support decision-making. First, we describe key considerations for the NFF in developing qualitative and quantitative scenarios: i) multiple value perspectives on nature as a state space where pathways improving nature toward a frontier can be represented, ii) mutually reinforcing key feedbacks of social-ecological systems that are important for nature conservation and human wellbeing, iii) indicators of multiple knowledge systems describing the evolution of complex social-ecological dynamics. We then present three approaches to modelling Nature Futures scenarios in the review, screening, and design phases of policy processes. This paper seeks to facilitate the integration of relational values of nature in models and strengthen modelled linkages across biodiversity, nature’s contributions to people, and quality of life.
31. Title: Crisis and opportunity: Transforming climate governance for SMEs
Authors: Sam Hampton, Richard Blundel, Will Eadson, Phil Northall, Katherine Sugar
Abstract: Small and medium-sized enterprises (SMEs) are key actors in climate change mitigation and adaptation. Their aggregate emissions are significant, and they are disproportionately affected by climate impacts, including extreme weather events. SMEs also play a vital role in shaping the environmental behaviours of individuals, communities, and other businesses. However, these organisations have been largely neglected by climate policies across all levels of government. A series of global crises, including the COVID-19 pandemic, war in Europe and the Middle East, and energy price spikes, have posed an existential threat to millions of SMEs, while also acting as a catalyst for the reconfiguration of the social contract between business, society and the state, both temporary and more long-term. In this article, we make the case for increased focus on the governance of SME decarbonisation to address this turbulent context. We outline key challenges facing public policymakers and other governance actors, compare strategic options, identify evidence gaps that hinder effective interventions, and highlight implications for research. In doing so we set out key elements of a renewed social contract for business, society and state relations.
