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1. Title: Closing global knowledge gaps: Producing generalized knowledge from case studies of social-ecological systems
Authors: Nicholas R. Magliocca, Erle C. Ellis, Ginger R.H. Allington, Ariane de Bremond, Peter H. Verburg.
Abstract: Concerns over rapid widespread changes in social-ecological systems and their consequences for biodiversity, ecosystem functioning, food security, and human livelihoods are driving demands for globally comprehensive knowledge to support decision-making and policy development. Claims of regional or global knowledge about the patterns, causes, and significance of changes in social-ecological systems, or ‘generalized knowledge claims’ (GKCs), are generally produced by synthesis of evidence compiled from local and regional case study observations. GKCs now constitute a wide and varied body of research, yet they are also increasingly contested based on disagreements about their geographic, temporal, and/or thematic validity. There are no accepted guidelines for detecting biases or logical gaps between GKC’s and the evidence used to produce them. Here, we propose a typology of GKCs based on their evidence base and the process by which they are produced. The typology is structured by three dimensions: i) the prior state of knowledge about the phenomenon of interest; ii) the logic of generalization underlying the claim; and iii) the methodology for generalization. From this typology, we propose a standardized approach to assess the quality and commensurability of these dimensions for any given GKC, and their ability to produce robust and transparent knowledge based on constituent evidence. We then apply this approach to evaluate two contested GKCs – addressing global biodiversity and large-scale land acquisitions – and in doing so demonstrate a coherent approach to assessing and evaluating the scope and validity of GKCs. With this approach, GKCs can be produced and applied with greater transparency and accuracy, advancing the goal of actionable science on social-ecological systems.
2. Title: Estimating future wood outtakes in the Norwegian forestry sector under the shared socioeconomic pathways
Authors: Xiangping Hu, Cristina Maria Iordan, Francesco Cherubini.
Abstract: The forest sector plays a key role in achieving low temperature stabilization targets, as woody biomass represents a cost-efficient alternative to fossil fuels for energy and material production. Estimates of future woody biomass demands vary in the Shared Socioeconomic Pathways (SSPs), depending on societal development trends, climate model projections, socioeconomic conditions, and climate and energy policies. The SSPs are qualitatively and quantitatively defined at global and macro-regional level, and their implementation for individual sectors at a national basis is challenging. In this paper, we provide estimates for forest wood outtakes in Norway until 2100 using key drivers from the SSPs such as population and Gross Domestic Product (GDP) and specific aspects of developments in the land use sector. First, we analyze historical wood harvest trends from 1960 to 2016 for the main tree species and wood classes and construct a regression model based on population, GDP and time. The model framework is based on a statistical approach that does not explicitly include market adjustments, but it is adapted to an interpretation of the salient characteristics of the different SSP scenarios to estimate future outtake volumes for each combination of tree species and wood classes in Norway. The SSP characteristics implemented in the model framework are GDP and population, land-use change regulation, participation of the land-use sector to climate change mitigation, and starting year of international cooperation for climate change mitigation. The produced estimates span a range of possible harvest rates and resource use potentials. Results show that SSP1 achieves a maximum mean extraction rate of 17.7 million m3 (in 2090). Forest wood outtake volumes are the lowest in SSP3, reaching a maximum of about 11.9 million m3 in 2040 and then declining. SSP2 and SSP4 generally lie in between SSP1 and SSP3. SSP5 is the most resource intensive scenario, with harvest rates achieving 27.5 million m3 in 2100. Driven by high population and GDP, SSP5 far exceeds the forest maximum harvest potential in Norway. Variability in the estimates is larger when land use regulation is weak and market fluctuations are high, such as in SSP2, SSP3 and SSP5. The proposed model framework is an approach to interpret and translate the global qualitative SSP narratives into quantitative projections at a finer scale, and can favor the use of a consistent background setting such as the SSPs in interdisciplinary research activities across different spatial scales of analysis.
3. Title: Emotions predict policy support: Why it matters how people feel about climate change
Authors: Susie Wang, Zoe Leviston, Mark Hurlstone, Carmen Lawrence, Iain Walker.
Abstract: Current research shows that emotions can motivate climate engagement and action, but precisely how has received scant attention. We propose that strong emotional responses to climate change result from perceiving one’s “objects of care” as threatened by climate change, which motivates caring about climate change itself, and in turn predicts behaviour. In two studies, we find that climate scientists (N = 44) experience greater emotional intensity about climate change than do students (N = 94) and the general population (N = 205), and that patterns of emotional responses explain differences in support for climate change policy. Scientists tied their emotional responses to concern about consequences of climate change to future generations and the planet, as well as personal identities associated with responsibility to act. Our findings suggest that “objects of care” that link people to climate change may be crucial to understanding why some people feel more strongly about the issue than others, and how emotions can prompt action.
4. Title: Impacts of land-use and management changes on cultural agroecosystem services and environmental conflicts—A global review
Authors: Ksenija Hanaček, Beatriz Rodríguez-Labajos.
Abstract: As an outcome of interactions and interdependencies with people, agroecosystems provide cultural ecosystem services (CES), such as traditional knowledge, recreation, and places for social gatherings. Today however, agroecosystems undergo biophysical changes because of land-use and management changes (LUMC), such as intensive agriculture, urbanisation, and land abandonment. Typically, environmental conflicts emerge between stakeholders with differing interests in land areas around the LUMC. Cumulatively, these changes and conflicts have substantial influence on the CES appreciation of the farmland, triggering different types of responses, including social mobilisation and resistance.A comprehensive analysis of these processes was missing in the literature. Here we present a systematic review of CES provided by agroecosystems at the global level, we explore their interconnections through network analysis, and analyse the interrelation between LUMC, CES and environmental conflicts. The review includes 155 peer-reviewed articles, representing empirical data from 81 countries. Twenty main categories of CES and their subcategories delivered by agroecosystems are identified. Through the network analysis we demonstrate how CES are interrelated, with agricultural heritage as a connecting core. In a comprehensive map, we further identify which LUMC types have influence upon specific CES categories, and what are the causes, outcomes of, and responses to environmental conflicts that emerge from these processes. CES and agroecosystems cannot be seen separately from one another, as a reflection of secular or recently-created relationships people have with their environments. While these relationships are dynamic, LUMC may lead to their impairment or even loss, with ensuing impacts on biocultural diversity. The resulting environmental conflicts push most frequently for greater participation of actors involved in farming, socio-cultural revalorisation of farmland activities and the promotion of multi-functionality.
5. Title: What is a transition? Exploring visual and textual definitions among sustainability transition networks
Authors: Angie Silva, Laura Stocker.
Abstract: ‘What is a transition?’ This question is pertinent in understanding the motivation amongst scientists, policy makers, practitioners, business actors and community groups in transitioning society towards sustainability. The Sustainability Transition Research Network and Transition Towns have emerged as two highly visible global networks, shaping and legitimising how transitions are interpreted and implemented. This ability to narrate and frame the ‘transition concept’ is significant in determining sustainability transitions in future. Yet, previous studies have not comparatively explored how transition knowledge is understood and defined both visually and textually by members belonging to these two global networks. Employing an innovative visual data collection methodology (the draw and write technique), we compare and contrast both the textual and visual representations of a transition across the two networks. The results suggest that there are some differences in worldviews between the two networks; however potential synergies between the two networks could promote a more comprehensive understanding of transitions, which better accounts for all aspects of social and technological change towards sustainability.
6. Title: Learning to live with social-ecological complexity: An interpretive analysis of learning in 11 UNESCO Biosphere Reserves
Authors: Lisen Schultz, Simon West, Alba Juárez Bourke, Laia d’Armengol, ... Alba Mohedano Roldán.
Abstract: Learning is considered a means to achieve sustainability in practice and has become a prominent goal of sustainability interventions. In this paper we explore how learning for sustainability is shaped by meaning, interpretation and experience, in the context of UNESCO Biosphere Reserves (BRs). The World Network of Biosphere Reserves brings environmental conservation, socio-economic development and research together in ‘learning sites for sustainable development.’ The World Network is globally significant, with 669 BRs in 120 countries, but as with many paradigmatic sustainability interventions BRs are perceived to suffer from a ‘concept-reality gap.’ We explore this gap from an interpretive perspective, focusing on participant interpretations of the meaning of BRs and their experiences of working with the concept – with the aim of painting a richer picture of learning for sustainability and the ways in which BRs might fulfil their role as learning sites. We provide a cross-case analysis of learning in 11 BRs around the world, drawing on interviews with 177 participants, and ask: How is the BR concept interpreted and enacted by people involved with BR work? What learning emerges through BR work, as described by those involved? We find that the BR concept is interpreted differently in each location, producing distinct expectations, practices and institutional designs. Learning occurs around common themes – human-environment relationships, actors and governance arrangements, and skills to navigate BR work – but is expressed very differently in each BR. The position of BRs ‘in between’ social, ecological and economic goals; local places and global networks; and government, private and civil society sectors, provides a valuable space for participants to learn to live with social-ecological complexity. We discuss our results in terms of their contribution to three pressing concerns in sustainability science: (i) power and politics in learning for sustainability, (ii) intermediaries and bridging organizations in multi-level governance, and (iii) reflexivity and knowledge-action relationships. Our comparative hermeneutic approach makes a novel methodological contribution to interpretive studies of sustainability policy and governance.
7. Title: Phosphorus flows and legacy accumulation in an animal-dominated agricultural region from 1925 to 2012
Authors: Michael B. Wironen, Elena M. Bennett, Jon D. Erickson.
Abstract: Phosphorus (P) is a scarce but critical input for agriculture, yet its overuse can lead to water quality degradation. Most P applied as fertilizer and manure binds to soils, accumulating over time, constituting a legacy source with implications for mitigating nutrient pollution. To investigate how the flows and balance of P evolved over a period of rapidly changing technology, agricultural practices, and land cover, we modeled P flows in Vermont’s dairy-dominated agricultural system at county- and state-levels from 1925 to 2012. An important dairy exporter, Vermont faces water quality challenges complicated by a mismatch between the scale of the market and that of policymaking, a common occurrence in export-oriented agricultural regions. Over the period analyzed, agricultural soils accumulated at >1000 tonnes of P annually, accruing a legacy stock >230,000 tonnes. The peak surplus of 4439 tonnes occurred in 1950, declining to 1493 tonnes per annum in 2012. Legacy P accumulation at the state-level ranged from <1 to> 16 kg ha−1, depending on year and measurement method. The decline in total P surplus reflects an 82% decline in fertilizer use that was partly offset by an increase in animal feed imports, the largest source of P entering Vermont since 1982. Despite declining inputs, milk output doubled, evidence of increased P use efficiency. Simultaneously, animal unit density increased by >250%, enabled by rising feed imports. While feed is imported and milk exported, manure remains in Vermont; hence, Vermont soils continue to accrue legacy P at rates > 5 kg ha−1, undermining efforts to reduce P runoff and achieve water quality targets. We discuss the governance, management, and policy implications, outlining opportunities to improve input accountability to address the persistent P imbalance. We highlight constraints facing regional policymakers due to increased embeddedness in commodity trade networks.
8. Title: The influence of political leaders on climate change attitudes
Authors: Thad Kousser, Bruce Tranter. 
Abstract: Is public opinion on global climate change stable, with voters holding deeply rooted attitudes that guide them to consistent policy positions? Or is public opinion malleable, with voters adjusting their environmental positions when they learn about the positions of political leaders? To explore whether leaders can influence mass opinion on climate change, we conduct a pair of survey experiments in Australia. Emissions trading plans and renewable energy targets have been central issues in Australian politics over the last decade, with the members of the major parties deeply polarized on these issues. Our experiments reveal that survey respondents take different positions on climate change policy when they learn what positions leaders hold. When respondents learn that leaders take divergent positions on addressing climate change, they become more polarized along party lines. But when leaders converge on a policy proposal, they also bring those who follow them into closer agreement, providing evidence that partisan polarization at the mass level can be overcome when leaders come together on environmental policies.
9. Title: Global-scale patterns and determinants of cropping frequency in irrigation dam command areas
Authors: Philippe Rufin, Christian Levers, Matthias Baumann, Jonas Jägermeyr, ... Patrick Hostert.
Abstract: owing human population and shifting consumption patterns increase the pressure on agricultural production systems. Reservoir-based irrigation has boosted agricultural production through higher cropping frequencies, whereas the magnitude of this effect varies significantly across the globe. Technological, biophysical and socio-economic constraints often limit cropping frequency in the command areas of irrigation dams, yet the relationships with these factors remain poorly understood at the global scale. Here, we first determined the size and location of 1288 command areas of irrigation dams commissioned since 1985. Within these areas, we studied cropping frequency during the period of 2001–2012 using a global time series of land cover information. We further investigated potential biophysical, socio-economic and technological constraints for intensive cropping using a Boosted Regression Trees modeling framework. Our results showed that the largest extent of reservoir-irrigated croplands are located in India (5.9 Mha), Indonesia (1.5 Mha), China (1.4 Mha), Vietnam (0.9 Mha), Turkey (0.7 Mha), Iran (0.7 Mha), and Thailand (0.6 Mha). Globally, cropping frequencies in irrigation dam command areas were on average 16% higher compared to rainfed control areas, yet pronounced differences in the strength and direction of this effect were apparent across world regions. Technological properties of dams and irrigation systems were amongst the most important variables for explaining global-scale variation in cropping frequency. Specifically, we observed low cropping frequencies in smaller command areas (<10,000 ha) and under long distance water allocation (>20 km). The command areas of small reservoirs (storage capacity < 7.9 Mm³) showed similar cropping frequencies compared to large reservoirs, yet with increased tolerance toward biophysical constraints. Our findings thus support arguments for future emphasis on de-centralized water storage facilities in order to reduce water losses and to improve access to irrigation water and infrastructure, thereby contributing to better meeting future agricultural production targets.
10. Title: Political economy of planned relocation: A model of action and inaction in government responses
Authors: Colette Mortreux, Ricardo Safra de Campos, W. Neil Adger, Tuhin Ghosh, ... Sugata Hazra.
Abstract: Planned relocation has been shown to have significant impacts on the livelihoods and wellbeing of people and communities, whether the resettlement process is inclusive or coercive. For states, planned relocation represents risks to those communities but also to government investments and political legitimacy. Evaluations of relocations commonly focus on the risks and benefits of government interventions while overlooking the consequences of not intervening. Here we develop a conceptual framework to examine the factors that influence government decision-making about whether or not to undertake planned relocation of populations in the context of environmental change. The study examines planned relocation decisions and non-decisions by government agencies in West Bengal in India for communities seeking relocation due to coastal flooding. It focuses on three localities facing river erosion losing significant land areas in small islands and communities where populations recognize the need for public intervention, but where there has been a diversity of responses from the state authorities. Data are derived from interviews with key respondents involved in planning and implementing relocation and with residents affected by those government decisions (n = 26). These data show that government action is explained by a combination of risk aversion within political systems to avoid perceived negative consequences, and a lack of government accountability. The empirical cases demonstrate the uneven application of action and inaction and the consequent uneven distribution of potential outcomes on populations. The study suggests that while there may be a growing demand for planned relocation in places affected by environmental change, its implementation is likely to be uneven, with profound socioeconomic implications for those living in such localities.
11. Title: Global phosphorus flows through agricultural trade
Authors: Thomas Nesme, Geneviève S. Metson, Elena M. Bennett.
Abstract: The global phosphorus cycle has been transformed in recent decades through increased use of mineral phosphorus fertilizer in agriculture and losses to water bodies, leading to risks of fossil phosphorus resource depletion and freshwater eutrophication. By moving phosphorus resources across world regions, international trade of agricultural products (food, feed, fiber and fuel) may contribute to these changes in the global phosphorus cycle, including critical nutrient imbalances. However, we lack a comprehensive, quantitative understanding of the role of agricultural trade in the global phosphorus cycle. By combining detailed data on international trade and the phosphorus content of agricultural products, we demonstrate that phosphorus flows through trade increased nearly eight-fold from 0.4 Tg P/yr in 1961 to 3.0 Tg P/yr in 2011, leading to an increase in the fraction of phosphorus taken up by crops that is subsequently exported from 9% in 1961 to 20% in 2011. The P flows in traded agricultural products was equivalent to 27% of the P traded in mineral fertilizers in 2011. Agricultural P flows were mostly driven by trade of cereals, soybeans and feed-cakes, with 28% of global phosphorus traded in human food, 44% in animal feed and 28% in crops for other uses in 2011. We found a strong spatial pattern in traded phosphorus in agricultural products, with most flows originating from the Americas and ending in Western Europe and Asia, with large amounts of phosphorus moving through trade within Western Europe, in strong contrast with the pattern of the mineral P fertilizer trade. We demonstrate that international trade of agricultural products has affected the domestic phosphorus cycle within many countries, making phosphorus exporters susceptible to the volatility of the mineral phosphorus fertilizer market. Overall, these results highlight the importance of trade as key component of the global phosphorus cycle.
12. Title: Doom and gloom versus optimism: An assessment of ocean-related U.S. science journalism (2001-2015)
Authors: Lisa N. Johns, Jennifer Jacquet.
Abstract: In recent years, some scientists have expressed concern about the negative representation of the state of the oceans in the media. To examine this concern empirically, we analyzed the content of 169 articles in mainstream U.S. newspapers covering ocean-related research between 2001 and 2015. Content was categorized according to main issue, basis of evidence, causal attribution, presence of solutions and uncertainty, and coded for doom and gloom and optimistic language. Science journalism about ocean issues most commonly addressed climate change and the status of ocean species or populations. The majority of articles cited peer-reviewed research. Most articles attributed change to anthropogenic causes, although ocean science articles addressing climate change were less likely to do so. Uncertain language and solutions were observed in nearly half of all articles. Optimistic language outnumbered doom and gloom language across all categories. While doom and gloom language was identified in 10% of all articles, optimistic language was present in 27%.
13. Title: Future agricultural phosphorus demand according to the shared socioeconomic pathways
Authors: J.M. Mogollón, A.H.W. Beusen, H.J.M van Grinsven, H. Westhoek, A.F. Bouwman.
Abstract: spatially explicit, two-pool soil phosphorus (P) model was used to analyze cropland P dynamics and fertilizer demand based on future crop production as projected in the shared socioeconomic pathways (SSPs). The model was initialized with historical data on P inputs and uptake, which governed the soil P accumulation up to present day. In contrast to existing scenario studies, the model accounts for both soil characteristics relevant to P retention and changing land use. At the global scale, crop uptake and the fraction of the applied P fertilizer that is directly taken up by plant roots govern the P quantities present in the soil. Despite the differences in the storylines among the SSPs, the quantitative implementation results in estimates for crop production and P inputs that are quite similar, which contrasts with the stark divergence in terms of population and incomes. In addition to global fertilizer P inputs in croplands increasing from 14.5 Tg P yr−1 in 2005 to 22–27 Tg P yr−1 in 2050, this study also estimates that 4–12 Tg P yr−1 would be needed in 2050 in global intensively managed grasslands to maintain fertility. Our new model approach can pinpoint the contribution of area expansion and crop yield improvement toward the total production, whereby the latter is shown to contribute 100% to 69%, depending on the scenario.
14. Title: Land use projections in China under global socioeconomic and emission scenarios: Utilizing a scenario-based land-use change assessment framework
Authors: Na Dong, Lan You, Wenjia Cai, Gang Li, Hui Lin.
Abstract: Land-use changes under the shared socioeconomic pathways (SSPs) and the representative concentration pathways (RCPs) have been analyzed globally, but how regional and national land use respond to the global mitigation policies is seldom explored, which poses difficulties in regional environmental adaptation and decision-making. China, as a major food consuming and biofuel production country, would suffer great uncertainties in future land-use dynamics under the global scenarios. Here, we present a scenario-based land-use change assessment framework, integrating Global Change Assessment Model and Future Land Use Simulation Model, to evaluate the potential land use projections of China from 2010 to 2100. Eight scenarios with different combinations of SSPs and radiative forcing targets of RCPs are designed, to analyze the impacts of the global socioeconomic and emission assumptions on regional mitigations and land-use changes. We recalibrated the historical land use data and urban dynamics of China to improve the consistency of modeling results with the actual regional changes. Meanwhile, differences in land use dynamics are demonstrated by spatial downscaling, which are jointly affected by the global assumptions and local driving factors, showing a fierce competition between the crop and forest. We find that the regional crop changes are sensitive to the socioeconomic dynamics as well as the bioenergy production, while different carbon regimes drive the forest changes in unexpected ways. Besides, overall heterogeneous landscape patterns and similar spatial suitability maps are found in distributions of land-use change between the emission and socioeconomic scenarios. The results indicate that this framework embedded with the consideration of anthropogenic managements as well as the detailed interactions of local environments provides an effective way to investigate regional land use response to a range of alternative future pathways.
15. Title: Integration anxiety: The cognitive isolation of climate change
Authors: K.M. Findlater, S.D. Donner, T. Satterfield, M. Kandlikar.
Abstract: Experts recommend that decision-makers in climate-vulnerable sectors integrate, or ‘mainstream’, climate change adaptation into their decision-making. Farmers are often thought to do so intuitively, because many climate change impacts will manifest in similar ways to the weather and climate variability that farmers have always faced. However, there is little evidence to suggest whether farmers are already doing this, how they should go about it, and how hard it might be. Here we show that commercial grain farmers in South Africa (N = 90), as a uniquely informative group, are struggling to mainstream climate change risk management despite their apparent incentive, capacity and willingness to adapt. They perform large-scale, highly mechanized, input-intensive grain farming like their peers in higher-income countries (e.g., the United States, Canada, Europe and Australia), but without the government subsidies, crop insurance and irrigation more common in other regions. They are therefore motivated to adapt proactively because they are more vulnerable to the financial harms of weather and climate risks. Our data show that they are explicitly sensitive to the risks of climate change, generally expressing concern for its potential impacts, reporting observed changes, proposing possible adaptations, and expressing the desire to adapt proactively. However, their mental models of climate change (n = 30) are linguistically and structurally isolated from their mental models of weather and other ‘normal’ risks. They are therefore implicitly insensitive to climate change, making it unlikely that they will adapt proactively and rationally to this uncertain risk that they otherwise appear well-equipped to manage.
16. Title: Economic drivers of telecoupling and terrestrial carbon fluxes in the global soybean complex
Authors: Guolin Yao, Thomas W. Hertel, Farzad Taheripour.
Abstract: Telecoupling is a novel concept describing simultaneous multiscale interactions between human and natural systems across long distances. One important vehicle for telecoupling is international agricultural trade, which has previously been addressed using multiregional input-output (MRIO) methods. This study advances that work by accounting for market-mediating factors based on the GTAP-BIO model. We apply this framework to analyze the economic and environmental consequences of the Brazilian soybean boom. We decompose the drivers of this telecoupled system into five groups – macroeconomic growth, soybean productivity, other crop productivity, government policies, and pasture and forestry factors – quantifying each socio-economic driver’s local and distant contributions to all human and natural changes in this system. We find that China’s macroeconomic growth boosted soybean production and exports from Brazil and the US, whereas macroeconomic growth in the latter two regions actually dampened soybean exports over the 2004–2011 period under examination. Brazil’s strong soybean productivity growth over this period, allowed that country to become dominant in the global soybean market. It also had strong spillover effects, displacing the US in the Chinese market and reducing overall growth in soybean output in the US. This strong soybean productivity growth also contributed to cropland expansion in Brazil.
17. Title: Comparing future patterns of energy system change in 2 °C scenarios to expert projections
Authors: Mariësse A.E. van Sluisveld, Mathijs J.H.M. Harmsen, Detlef P. van Vuuren, Valentina Bosetti, ... Bob van der Zwaan.
Abstract: Integrated assessment models (IAMs) are computer-based instruments used to assess the implications of human activity on the human and earth system. They are simultaneously also used to explore possible response strategies to climate change. As IAMs operate simplified representations of real-world processes within their model structures, they have been frequently criticised to insufficiently represent the opportunities and challenges in future energy systems over time. To test whether projections by IAMs diverge in systematic ways from projections made by technology experts we elicited expert opinion on prospective change for two indicators and compared these with the outcomes of IAM studies. We specifically focused on five (energy) technology families (solar, wind, biomass, nuclear, and carbon capture and storage or CCS) and compared the considered implications of the presence or absence of climate policy on the growth and diffusion of these technologies over the short (2030) to medium (2050) term. IAMs and experts were found to be in relatively high agreement on system change in a business-as-usual scenario, albeit with significant differences in the estimated magnitude of technology deployment over time. Under stringent climate policy assumptions, such as the internationally agreed upon objective to limit global mean temperature increase to no more than 2 °C, we found that the differences in estimated magnitudes became smaller for some technologies and larger for others. Compared to experts, IAM simulations projected a greater reliance on nuclear power and CCS to meet a 2 °C climate target. In contrast, experts projected a stronger growth in renewable energy technologies, particularly solar power. We close by discussing several factors that are considered influential to the alignment of the IAM and expert perspectives in this study.
18. Title: Climate governance through partnerships: A study of 150 urban initiatives in China
Authors: Linda Westman, Vanesa Castán Broto.
Abstract: Partnerships emerge as part of an environmental governance paradigm shift towards less hierarchical, more collaborative, and non-regulative steering arrangements. This paper examines the prevalence of partnerships in environmental governance on an urban level in a semi-authoritarian setting, by exploring climate initiatives in cities in China. The paper presents exploratory qualitative analysis of governance in urban China through analysis of a database of 150 climate initiatives in 15 cities, which are seen at the forefront of climate protection. The analysis suggests that climate partnerships are used as a governance strategy in China. Moreover, partnerships perform a range of essential governance functions, from rule-setting and provision of public infrastructure and services, to supporting technology development and low carbon demonstration projects. The results indicate that partnerships can facilitate local climate action by creating access to resources, such as information, technology, and funding, as well as contribute to introduction of emission reduction technology and new policy approaches. However, the inclusion of non-state actors in the formulation and delivery of climate mitigation projects redefines the lines of authority over public issues. This draws attention to two key governance challenges in the context of a comparatively state-controlled, top-down political system: skewed participation and lack of deliberative opportunities.
19. Title: Urban transformation stories for the 21st century: Insights from strategic conversations
Authors: Magnus Moglia, Steven J. Cork, Fabio Boschetti, Stephen Cook, ... Declan Page.
Abstract: It is commonly argued that cities face unprecedented pressures and therefore must transform. To guide transformations, it is important to develop guiding visions. This paper reports on a futures thinking exercise in the context of cities. It employs a methodology based on a series of community workshops with a diverse mix of experts using a “strategic conversation”. The conversation was framed around the question: ‘How might your city build and maintain resilience in a range of plausible futures?’ Results of the process help to identify risks and opportunities, as well as urban transformation archetypes. Furthermore, these narratives are interpreted as city reorganization patterns similar to those theorized in resilience thinking through the notion of adaptive cycles. Finally, the possibility of developing a more functional transformation narrative for cities is outlined, which would enable the development of a collective vision for a desired urban future and how to avoid the adverse consequences of drivers of change in cities.
20. Title: Global change effects on land management in the Mediterranean region
Authors: Žiga Malek, Peter H Verburg, Ilse R Geijzendorffer, Alberte Bondeau, Wolfgang Cramer.
Abstract: The Mediterranean region faces significant challenges to supply its growing population with food and living space. The region’s potential to do so in the future is even more uncertain in the light of global change effects. Climate change will impact water availability in the region, which is already limited and often used at unsustainable rates. To investigate the effects of global change and explore alternative development pathways of Mediterranean land use, we simulated two future scenarios with different land, water and biodiversity management transitions. We adopted a land systems approach, where land use and land cover are combined with data on land management, irrigation and livestock density, taking into account the characteristics of Mediterranean multifunctional landscapes, specific agricultural products, such as permanent crops, and irrigation water demands. Future land system changes were explored using the CLUMondo model for different development pathways of the region. We constrained the withdrawal of irrigation water based on existing freshwater resources. In a ‘growth’ scenario, we simulated a hypothetical future without consideration of environmental constraints and where food production and urban expansion are main priorities. The ‘sustainability’ scenario represents a future where limited water resources are extracted in a sustainable way and where areas of high biodiversity value are protected. The growth scenario projected significant intensification of land management, and loss of agro-silvo-pastoral mosaic systems. To achieve this, we calculate that the region would need to increase water withdrawal for irrigation significantly, resulting in increased pressure on freshwater resources. The sustainability scenario presents a way of increasing food production and at the same time improving the state of water resources, wetlands and traditional landscapes. Achieving this future would require improvements of yields of rain-fed systems and efficiencies of irrigated systems. The results indicate that coordinated environmental policy together with appropriate market access are needed to steer the regions land management towards a more sustainable future while ensuring food production.
21. Title: The transboundary displacement of deforestation under REDD+: Problematic intersections between the trade of forest-risk commodities and land grabbing in the Mekong region
Authors: Micah L. Ingalls, Patrick Meyfroidt, Phuc Xuan To, Miles Kenney-Lazar, Michael Epprecht.
Abstract: A key lever to mitigate global climate change is the reversal of forest carbon emissions trends throughout the Global South. Reduced Emissions from Deforestation and Forest Degradation (REDD+) initiatives seek to conserve forest carbon stocks primarily through national and sub-national policies and interventions. Dominant drivers of forest change are, however, increasingly international in scope, tied to global commodity markets and investment flows, and are not easily captured or effectively addressed through nation-based carbon accounting. The fragmentary adoption of REDD+ across forest nations leaves room for the displacement of deforestation from early-adopters and countries with more rigorous carbon-related regulatory regimes to late-adopters of REDD+. While this displacement is expected to be substantial, our empirical understanding of the causal pathways of transboundary displacement remains weak. Our research addresses this lacuna, focusing on Vietnam, an early adopter of REDD+ that has experienced significant reforestation despite exponential growth in exports of key forest-risk commodities, sourced in large part from Lao PDR and Cambodia. We show that over the last decade, the trade of forest-risk commodities was large and accelerating in the Mekong region, concurrent with the rapid expansion of large-scale land acquisitions (LSLAs), constituting important, inter-related causal pathways for the displacement of deforestation and forest degradation. LSLAs are, however, core of national economic development strategies in the Mekong region, indicating a problematic relationship between REDD+, trade flows and land and forest governance. We explore the problematic intersection between these dynamic processes, their impacts on forests in Lao PDR and Cambodia, and implications for global efforts to manage forest resources and reduce emissions. The inability of REDD+ to address transboundary impacts suggests the need for complementary interventions that address supply- and demand-side dynamics.
22. Title: A cultural theory of drinking water risks, values and institutional change
Authors: Johanna Koehler, Steve Rayner, Jacob Katuva, Patrick Thomson, Rob Hope.
Abstract: Global progress towards the goal of universal, safely managed drinking water services will be shaped by the dynamic relationship between water risks, values and institutions. We apply Mary Douglas’ cultural theory to rural waterpoint management and discuss its operationalisation in pluralist arrangements through networking different management cultures at scale. The theory is tested in coastal Kenya, an area that typifies the challenges faced across Africa in providing rural communities with safely managed water. Drawing on findings from a longitudinal study of 3500 households, we examine how different management cultures face and manage operational, financial, institutional and environmental risks. This paper makes the case for cooperative solutions across systems where current policy effectively separates communities from the state or markets. The contribution of this research is both a theoretical and empirical case to consider pluralist institutional arrangements that enable risks and responsibilities to be re-conceptualised and re-allocated between the state, market and communities to create value for rural water users.
23. Title: Institutional legacies explain the comparative efficacy of protected areas: Evidence from the Calakmul and Maya Biosphere Reserves of Mexico and Guatemala
Authors: Claudia Rodriguez Solorzano, Forrest Fleischman.
Abstract: The effectiveness of protected areas at achieving nature conservation goals varies widely, but the reasons for this variation are understudied. We argue that an important, but often neglected, factor is the history of institutional development that pre-dates protected area establishment. Through a comparative analysis of pathways of institutional development in Calakmul and Maya Biosphere Reserves, internationally adjoining protected areas in Mexico and Guatemala, we demonstrate that differences in farmer and community-level conservation behavior between the two reserves are the result of differences in land tenure systems that pre-date reserve establishment. Differences in land tenure systems resulted in a lower population density, greater tenure security, and greater economic and political equality in the Calakmul Biosphere Reserve. All of these factors influenced farmers and communities in the Calakmul Biosphere Reserve to have more favorable attitudes towards conservation, conserve more forest on both individual and community managed land, and to create more conservation reserves on both land types. These differences are rooted in the system of land distribution and political organization during the 1970s and 1980s, before protected area establishment, when both areas were agricultural frontiers. As a result of these political processes that pre-date reserve creation, farmers and communities in Calakmul hold more land and hold it more equitably, have less access to surplus labor for expanding commercial production, and have a political system that shares benefits from forest conservation more equitably when compared to Maya. Our work highlights the value of understanding historical political and institutional conditions in the design and development of effective protected areas. Protected areas located in areas with greater economic and political equality may be more effective at conserving nature.
24. Title: On the regulatory potential of regional organic standards: Towards harmonization, equivalence, and trade?
Authors: Ceren Pekdemir
Abstract: The growing demand for organic produce has augmented the international trade for organic products. At the same time, the label ‘organic’ has increasingly become legally protected as standards specify the exact requirements for organic production and labelling. While private labels were the first to proliferate, many countries now have organic standards as well, quite a number of them in the form of public regulation. The plethora of available standards, labels, and certifications has led to a complex and fragmented system of regulations. The duplication and overlaps between the systems has created compliance problems and barriers to trade. The absence of full harmonization of organic standards induced governments, traders, and certification bodies to develop complex pathways to facilitate trade. These include compliance, equivalence, and mutual recognition based mechanisms. Another pathway that has been recognized as overcoming problems of regulatory complexity is regionalization. This article examines the public and public-private regional standards that have thus far been established in the European Union, (East) Africa, Central America, the Pacific, and Asia. Based on interviews and document analysis this article evaluates if the promise of regionalization can make the regulatory field of organic standards more cohesive and whether it is conducive for regional and international trade. The findings indicate that as a system of governance, regionalization contributes to normative coherence while allowing for regional adaptation of organic standards. Ineffective enforcement and inadequate allocation of legal, political, and funding resources seriously imperil the institutional alignment necessary for trade purposes.
25. Title: Palm oil supply chain complexity impedes implementation of corporate no-deforestation commitments
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Abstract: In recent years, many palm oil companies have committed to eliminating deforestation activities from their operations. NGO reports and companies’ self-identified challenges indicate that barriers exist that impede the implementation of these commitments. Here we show that complexity across the extent of the palm oil supply chain poses a major barrier that hinders companies from being able to secure guaranteed no-deforestation commitments. Other barriers include the lack of consensus on definitions of deforestation, inadequate government support and persisting markets for unsustainably-produced palm oil in China and India, which undermine companies’ efforts to achieve supplier engagement and compliance. Current certification standards, meanwhile, require amendment to help overcome barriers posed by supply chain complexity. In conclusion, the existing model used to address palm oil-driven deforestation, based on NGO shaming campaigns and unilateral adoption of commitments by individual companies, is unlikely to achieve no deforestation in the current context of palm oil production and trade. Instead, a broader set of complementary mechanisms is required to overcome supply chain complexity and ensure that no-deforestation commitments can be implemented successfully.
26. Title: Messiness of forest governance: How technical approaches suppress politics in REDD+ and conservation projects
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Abstract: Reduction of Emissions from Deforestation and Forest Degradation (REDD+) was originally conceived to address the global problem of climate change by reducing deforestation and forest degradation at national and subnational levels in developing countries. Since its inception, REDD+ proponents have increasingly had to adapt global ideas to local demands, as the rollout process was met with on-the-ground realities, including suspicion and protest. As is typical in aid or ‘development’ projects conceived in the global North, most of the solutions advanced to improve REDD+ tend to focus on addressing issues of justice (or ‘fairness’) in distributive terms, rather than addressing more inherently political objections to REDD+ such as those based on rights or social justice. Using data collected from over 700 interviews in five countries with both REDD+ and non-REDD+ cases, we argue that the failure to incorporate political notions of justice into conservation projects such as REDD+ results in ‘messiness’ within governance systems, which is a symptom of injustice and illegitimacy. We find that, first, conservation, payment for ecosystem services, and REDD+ project proponents viewed problems through a technical rather than political lens, leading to solutions that focused on procedures, such as ‘benefit distribution.’ Second, focusing on the technical aspects of interventions came at the expense of political solutions such as the representation of local people’s concerns and recognition of their rights. Third, the lack of attention to representation and recognition justices resulted in illegitimacy. This led to messiness in the governance systems, which was often addressed in technical terms, thereby perpetuating the problem. If messiness is not appreciated and addressed from appropriate notions of justice, projects such as REDD+ are destined to fail.
