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PREFACE AND ACKNOWLEDGMENTS


Finding equitable paths forward in the face of escalating climate crises, urbanization, and systemic inequality is both daunting and essential. The research underlying this book spanned five continents, entailed interviews in nine languages, and took place during a global pandemic. By design and by necessity, the project required working as a team. Specifically, as two white cisgender male faculty from elite US universities, we have sought to maintain a posture of humility as we engage diverse communities beset by long-standing structural inequities. These efforts have profited enormously from contributions by many collaborators with diverse linguistic and cultural competencies. We have endeavored to craft a book that confronts systemic injustice without reducing the communities we write about to an accumulation of damage, victimization, and loss. Instead, we emphasize areas of possibility and local agency without minimizing the burdens of structural injustice. In documenting an array of partial successes, we have remained wary of both self-serving boosterism and self-defeating despair. Finding this balance involves building trust with divergently situated informants who have helped us understand the complexities of their worlds.

FRAMEWORKS, CASES, AND METHODS

Our book features a four-part framework for conceptualizing “the equitably resilient city,” linked to a dozen in-depth illustrative core cases. Over the course of a decade of work with MIT’s Resilient Cities Housing Initiative, we generated principles for equitable resilience, drawing on prior research on urban disasters, climate change, housing and inequality. We then tested and refined those principles by analyzing interventions around the world, identifying four key dimensions: environment, security, livelihoods, and governance. For each principle, we developed a set of central questions to assess progress at multiple scales. Rather than resort to numerical scoring that can too often be incomplete, unproductively complex, and time bound, we have sought to operationalize the notion of equitable resilience as a multidimensional set of processes and outcomes.

Our twelve case studies share a few central characteristics, which enabled us to test and refine our framework iteratively in actual places. First, each core case includes recently realized built environment interventions. Efforts that are purely process or advocacy oriented and those that are solely focused on changing governance or finance regimes can be transformative, but they are not our focus here. Because we concentrate on resilience in the face of climate change, a crisis that is reshaping the terrain of design and planning in real time, we focus on recent and ongoing intervention rather than projects from the distant past or those that are still “on the drawing board.” Assessing recent cases provides powerful insights into contemporary practices but is also limiting. We can only see the progress of a project to date—with the ever-present possibility that promising practices could be stymied by new barriers or be transformed by changing contexts.

We only feature cases that include built environment interventions, but our core cases each treat built environments as integrally related to social structures and institutions. In some instances, this means that a project’s innovations may be largely invisible, including changes to governance, ownership, and decision-making processes. We spotlight cases that treat built environments as integrally tied to institutional processes because intervening in built environments without understanding social and organizational repercussions has so often undermined major urban projects in earlier generations, from Haussmannization in Paris to urban renewal in American inner cities. By centering interventions that take social and institutional contexts seriously, we draw upon insights from decades of urban scholarship, demonstrating how social processes shape the production and functioning of urban space.

Finally, every core case must seek to improve conditions for disadvantaged populations. By contrast, as we discuss throughout the book, many other high-profile projects undertaken in the name of “urban resilience” are either blind to equity concerns or actively harm disadvantaged residents—or both. While equity-blind interventions can incidentally benefit disadvantaged people, the inequity-exacerbating track record of climate adaptation and other major urban interventions demands sustained attention to proactively reducing inequality through transformative climate action.

We do not claim that our case selection is representative in any way. Rather, we chose our sites and stories to achieve maximum range across several dimensions, including geography, hazard types, and scale and type of intervention. Before arriving at our twelve central cases, we gathered a long list of nearly two hundred possibilities from diverse sources, including peer-reviewed literature, popular press accounts in multiple languages, and consultation with regional experts. We conducted exploratory research into potential cases to see if they met our criteria for inclusion and to gauge whether they advanced equity in one or more of our four dimensions of equitable resilience.

To document our cases, we have relied on literature reviews, interviews, and observational site visits. To bring greater depth and nuance, we engaged native speakers to assist in identifying and translating scholarly literature, gray literature and reports, and popular media in English, French, Spanish, Portuguese, Mandarin, Marathi, Hindi, Kiswahili, and Thai.

For each case, we conducted interviews with key actors to assess the projects according to the four central dimensions of environment, security, livelihoods, and governance. We considered impacts across three scales: individual/household, project/community, and city/region. For each case, the team interviewed a range of respondents, including project founders and leaders, operational employees, members of impacted communities, planners and designers, government agencies that interface with the projects, and potential critics. By triangulating across these multiple perspectives and inquiring into the unfolding of initiatives over time, we attempted to reveal successful tactics and strategies, as well as shortcomings and barriers. Our team conducted interviews in each interviewee’s preferred language and, whenever authorized and possible, recorded these conversations for coding and analysis.

Despite some COVID-19 restrictions on travel and in-person meetings, the authors or other members of the research team completed observational site visits and in-person interviews in key project locations for all twelve of the core case studies. Supplemented by maps and aerial imagery, we viewed interventions in situ, investigated projects in relation to their contexts, and documented sites in photographs, video, audio, and drawings. This facilitated visceral experiences in places around the globe: huddling over paper maps during downpours in Shenzhen or conducting outdoor interviews in scorching heat on the Pine Ridge Reservation.

Like other researchers who live and work in wealthy, high-emitting nations, we have faced the ethical challenge of writing about the inequity of the climate crisis while seeking to minimize our own contributions to the problem. Adapting to pandemic-related travel restrictions had an unanticipated benefit: it forced us to work with interviewers based near project sites, reducing travel-related greenhouse gas emissions and enforcing a measure of carbon discipline that will inform our work going forward.

This approach also helped us to build an international team—mostly from among our past, present, and future UC Berkeley and MIT students—that could work in nine languages. We coordinated via multicontinental weekly Zoom meetings, with no time zone left behind.

OUR TEAM

This book has benefited enormously from several research assistants. Of these, we offer special thanks to Mora Orensanz for spending four years with us, producing or overseeing all of the book’s maps and drawings. Mora also conducted our interviews in Bolivia. Our team in São Paulo greatly enriched our capacity to understand Paraisópolis, notably the incisive work of Ava Hoffman and Lilian Teves’s interviews with fellow favela residents, assisted by Ana McIntosh and Prof. Patrícia Cezario. Our discussion of projects in Kibera gained considerably from Kiswahili translations by Elly Wanyoni, case analysis by Patricia Cafferky, and site visits by Ronald Kmau, Haleemah Qureshi, and Jonathan Tarleton. Smriti Bhaya skillfully conducted multilingual interviews in Pune, building on contributions from Ipshita Karmakar and earlier thesis work of Smita Rawoot. Eakapob Huangthanapan ably led our interviews in Bangkok and contributed drone images and drawings. Alessandra Fabbri adeptly directed our interviews in Paris, as did Jesús Contreras for the ROC USA case near Houston, building on work by Stephanie Silva and Sarah Atkinson. Supplementing our own visits to Shenzhen, we are grateful for the interviews conducted by Prof. Gan Xinyue and her students, Lu Yuqi and Peng Ziyin, as well as additional assistance from Shuyue Chen, Colleen Chiu-Shee, Fu Na, and Hongru Cai. Amanda Barnett contributed to our cases in New Orleans and Pine Ridge and conducted site visits in Portland. Finally, we are indebted to the work of Gabriela Zayas del Rio in San Juan, and consultation with Deepak Lamba-Nieves.
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INTRODUCTION: URBANIZATION, INEQUALITY, AND CLIMATE CRISIS


Adapting to climate change is necessary, urgent, and—all too often—profoundly inequitable.

In Dhaka, the fast-growing capital of Bangladesh, thousands of residents of centrally located but low-lying informal settlements saw their homes bulldozed to make way for new stormwater retention ponds and green spaces. Meanwhile, the government allowed a powerful industry group to remain nearby in their illegally built high-rise headquarters for more than a decade. Across the planet in New Orleans, following the collapse of the city’s levees during Hurricane Katrina, planners and politicians called for the conversion of several majority-Black1 neighborhoods into stormwater-absorbing green infrastructure, while similarly flood-prone majority-white neighborhoods were to be spared and later received more generous rebuilding support.

In both examples, project proponents argued that interventions would reduce their city’s flood vulnerability. In each instance, planning and design proposals called for erasing communities inhabited by disempowered residents. Leaders presented the projects as logical and desirable steps to improve urban resilience for cities facing mounting threats from climate change.

Yet, pursuing climate resilience need not come at the expense of disadvantaged people. Residents of canal-side informal settlements in Bangkok gained collective ownership of land and worked with community-oriented architects to redesign their neighborhoods, reducing flood vulnerability and upgrading housing and infrastructure. Facing deadly heat waves, officials in Paris have remade walled-off asphalt schoolyards across the city, enabling new forms of landscape-based experiential learning for students and creating cooling oases for neighborhood residents.

Like the examples in Dhaka and New Orleans, the initiatives in Bangkok and Paris aimed to adapt settlements to climate change. Unlike the first pair of examples, these latter cases actively sought to improve conditions for otherwise disadvantaged people. The difference between these two pairs of scenarios is the difference between resilience and equitable resilience, between pursuing the resilient city and more ambitiously aiming for the equitably resilient city.

Since the beginning of the twenty-first century, resilience has become a prominent organizing concept for governance, planning, and design in cities around the world. Urban resilience initiatives have been driven by the confluence of two major processes: accelerating urbanization and disruptive climate change. Settlements have intensified and expanded into geophysically unstable territories, from flood-prone river deltas to drought- and fire-exposed wildland–urban interface zones. At the same time, climate change has upset long-established climatic patterns, bringing more violent extreme events and disrupting the lives, livelihoods, and built environments of people around the world.

While the convergence of urbanization and climate change has highlighted the need for people, property, and infrastructure to adapt, there is a third global process that is often overlooked in discussions of urban resilience: mounting socioeconomic inequality. The same processes of industrialization and global capitalist expansion that have brought on both urbanization and climate change have also created increasing inequalities across and within societies, generating unfathomable wealth for a few and leaving many urban residents unable to meet their basic needs. With growing inequality, climate change vulnerabilities are also increasingly unevenly distributed. People facing the largest structural disadvantages frequently bear the heaviest burdens from climate change. As the Intergovernmental Panel on Climate Change’s (IPCC) Sixth Assessment Report notes, “Cities and settlements are crucial for delivering urgent climate action,” in part because of their “concentrated inequalities in risk.”2

Confronted with this confluence of urbanization, climate change, and inequality, philanthropies, governments, private companies, and advocacy organizations have adopted the goal of improving urban resilience, even as the meaning of “resilience” remains disputed. Those who embrace resilience as a framing concept and a normative aim have used the term to promote an array of physical, institutional, and financial interventions impacting urban settlements. Other more critical observers often regard resilience with great skepticism. The widespread deployment of the term, including by institutions from the World Bank to the US Army and President Donald Trump’s Department of Energy, has led critics to reject resilience as a concept. They see it as too easily co-opted by neoliberal schemes to privatize risk, undermine collective action, and further disinvest from public institutions.

Discussions of urban resilience that are dominated by these two polar positions of credulous boosterism and knee-jerk critique have significant blind spots. This book is an attempt to bridge the chasm. In what follows, we develop and illustrate a new framework for what we call “the equitably resilient city.”

The book is motivated by three central propositions. First, any attempt to advance urban resilience must link geophysical and social dimensions of vulnerability. Reducing vulnerability to hazards such as floods, fire, and drought is essential but not sufficient. Our understanding of resilience and vulnerability follows from decades of social science research on hazards and socio-ecological relations. Since vulnerability to hazards is fundamentally shaped by inequality, efforts at urban resilience must improve conditions for those who have been rendered vulnerable, or vulnerabilized, across multiple dimensions that shape their lives.

Second, resilience is rooted in the relationships between institutions and the spatial and material configurations of settlements. Too often, resilience research and action focus on one or the other of these domains without recognizing their intrinsic links. Interventions that do not directly reshape the built environment, including insurance, finance, and broad community planning strategies, can shape climate vulnerability and enhance resilience, but they are not our focus.3 Ultimately, adapting urban settlements to climate change requires changes in the spatial and material configurations of built and natural environments. Even so, we do not center purely physical hazard-mitigation fixes. Rather, our definition of urban resilience links changes in built environments to innovations in social practice, from participatory design and community governance to alternative land and housing ownership structures and livelihood strategies.

Finally, we define resilience not as a stable end state but rather as a complex pursuit that can only be understood in relation to the particular challenges of specific places and times. Accordingly, we ground our discussion of equitable resilience in case studies across a range of scales, geographies, approaches, and hazard types. Too often, both proponents and critics of urban resilience dwell in abstractions—reframing, redefining, and parsing again and again the purported virtues and dangers of resilience. Given the complexity and dynamism of urban processes, all equitable resilience successes are partial, and each incremental improvement is susceptible to loss or retrenchment in the face of changing conditions.

Building resilience is typically regarded as a matter of reducing vulnerability to environmental hazards, but this focus is insufficient. Reducing environmental vulnerability does little for disadvantaged communities if not accompanied by enhanced security, enabling people to stay in place. In turn, the right to remain safely is inconsequential if people cannot satisfy their basic livelihood needs. Finally, equitable resilience requires commitment to the principle of enhanced self-governance. Without the ability to shape decisions affecting one’s community, improvements to environment, security, and livelihoods remain precarious. As we use terminology about abstract concepts like environment, security, livelihoods, and governance, we ground these concepts in visceral experiences and basic human questions: Is my family protected from climate-induced disaster? Can I afford to live here? Will I be forced from my home by eviction? Do I have a say in how my community is developed and managed?

Our view of the equitably resilient city is equity centered, socio-spatially focused, and grounded in real-world cases—in all of their messiness, incompleteness, and contingency. These, in short, are stories of solidarities and struggles to pursue equitable resilience in the face of climate crisis.



CITIES, CLIMATE CHANGE, AND RESILIENCE

Settlements are vulnerable to the impacts of climate change because the landscape and climate conditions that have shaped urban space and life over generations are changing with unprecedented speed.4 Sea level rise and storms are flooding areas previously considered safe.5 Hotter and drier conditions, combined with ill-conceived land management practices, are producing ferocious wildfires that threaten fast-growing communities at the wildland-urban interface and spread dangerous air pollution across broad territories.6 Cities in historically temperate areas face prolonged periods of intense heat, devastating communities where behavior, building, and urban space are not well adapted to such conditions.7

The costs of climate change for cities and residents are enormous and projected to grow substantially. Between 1998 and 2017, an estimated 91 percent of all disasters globally were attributed to extreme weather events such as those linked to climate change. In that period, floods and storms killed an estimated 375,000 people and caused nearly US$2 trillion in recorded economic losses.8 In the US alone, the National Climate Assessment estimates that coastal real estate worth approximately US$1 trillion is threatened by sea level rise and storm surge.9 Extreme heat killed an estimated 166,000 people globally between 1998 and 2017. Recent studies estimate that 37 percent of global heat-related human health impacts between 1991 and 2018 are attributable to climate change.10 Climate change is also increasing the incidences of some diseases, spreading maladies such as malaria into new territories.11

Such statistical catalogues of human misery caused by climate change have grown familiar in recent years. The absolute magnitude of these impacts is alarming. However, the impacts of climate change are especially troubling because this misery is distributed so unevenly. Across the globe and within individual cities, climate change brings massive disruption to some people while barely impacting, or even benefiting, others. A recent study from the National Bureau of Economic Research found enormously uneven impacts from increasing heat, with “today’s cold locations benefiting and damages being especially large in today’s poor and/or hot locations.”12 Poorer nations are more likely to be in hot regions, which are experiencing some of the direst consequences of climate change. Residents of cities in poorer regions are also less likely to be able to undertake costly adaptations, collectively and individually.13

International inequalities in climate impacts and adaptation are especially problematic when viewed in relation to historic greenhouse gas emissions that drive climate change. Many of the poor countries suffering the greatest harms from climate change have contributed very little to historical emissions.14 According to data from the Global Carbon Project and the Carbon Dioxide Analysis Center, between 1751 and 2017, the US contributed approximately 25 percent of global greenhouse gas emissions, while India, with a vastly larger population, contributed approximately 3 percent. In 2018, the World Resources Institute estimated that the average American produces more than seven times more greenhouse gas emissions than the average Indian.15 Even as past and present residents of Mumbai or Kolkata are responsible for far fewer emissions than their counterparts in Denver or Dallas, urban dwellers in India are more likely to face flooding, heat, drought, and other climate impacts. They are also less likely to have the resources to move away from trouble, invest in air conditioning or other household adaptations, or benefit from collective adaptation such as upgraded drainage infrastructure.

While these international climate injustices are important, increasingly dramatic wealth gaps within countries, regions, and cities may play an even more powerful role in determining who suffers most from climate change. Hazard vulnerability research has long shown that poor and marginalized people are especially at risk when extreme events strike.16 In the terminology of hazard and climate change studies, disadvantaged people are especially vulnerable to hazards from climate change because of their high “exposure” and “sensitivity” and their low “adaptive capacity.”17 The urban poor may be more exposed to hazards because they are forced by economic and social circumstances to live in floodplains, steep slide-prone hillsides, or other hazardous places. They may be more sensitive because of less durable housing or poorer infrastructure. Finally, the urban poor disproportionately suffer because of their depressed adaptive capacity, meaning that they have fewer economic, social, and political resources to prepare for and recover from disruptions caused by extreme events.

The social dimensions of vulnerability to climate change and other hazards are often discussed in terms of “social vulnerability”, a composite phenomenon that can include an array of characteristics, including poverty, race, gender, immigration and language status, age, and disability.18 Whether in New Orleans or New Delhi, the same structural drivers of inequality that make life difficult for some urban residents on a day-to-day basis also tend to make those people vulnerable to extreme events such as heat waves and floods. The stark racial and class inequalities in the suffering and recovery from the flooding that followed Hurricane Katrina in New Orleans led some researchers to proclaim that “there is no such thing as a natural disaster.”19 Viewed this way, hazard vulnerability results not simply from the direct causes of an impact but from structural processes that instill and uphold vulnerabilization.

Just as the impacts of climate change are distributed unevenly, so too are the benefits and costs of adapting to climate threats. Research has shown that urban climate change adaptation can harm disadvantaged populations through both “acts of omission” (e.g., insufficient investment in adaptation benefiting less privileged groups) and “acts of commission” (e.g., displacement of disadvantaged groups by infrastructure upgrades).20 One study found that adaptation tends to exacerbate inequality through four mechanisms: enclosure of public and collective assets, exclusion of marginalized groups from accessing resources, encroachment upon previously protected areas, and entrenchment of preexisting inequalities.21 Some observers have warned that resilience interventions motivated by climate change might generate new forms of “eco-apartheid,”22 wherein privileged groups enjoy “premium ecological enclaves” created through “secure urbanism and resilient infrastructure.”23

Various forms of climate change adaptation can deepen or reduce preexisting urban inequalities. Infrastructure interventions can improve conditions for the urban poor, leave them behind, or drive “climate gentrification.”24 Planned relocation or “managed retreat” can enable disadvantaged communities to control their own resettlement or it can contribute to “adaptation privilege” and “adaptation oppression” by benefiting already well-off people and further marginalizing disempowered groups.25 Similarly, post-disaster recovery and reconstruction can expand preexisting disparities by enabling “disaster capitalism” and gutting social safety net programs or reduce disparities by providing targeted support to disadvantaged residents.26

Climate change is widening already yawning gaps between empowered and disadvantaged groups within cities in multiple ways: through the distribution of climate change vulnerability, the uneven costs and benefits of adaptation, and the disparate burdens and lasting policy changes undertaken in the wake of major disruptions.



THE EQUITABLY RESILIENT CITY

We titled this book The Equitably Resilient City with full acknowledgement of the complexity and theoretical debates surrounding each of the four words of the title (including even the “the”). The title does not signal a blind rejection of those contestations. Rather, we welcome those debates and hope that our use of these terms will both link this project to previous work on the resilient city and enrich our collective understanding of the real and urgent issues at hand. Before proceeding to describe the details of our framework and the structure of the book, we consider the four terms that are at the core of this project: “city,” “resilient,” “equitable,” and “the.”


ON THE CITY AND HUMAN SETTLEMENTS

The term “city” may, on first examination, appear straightforward. That said, the word can bring to mind an array of images, from the gleaming skylines of Dubai or Shanghai to informal settlements in Rio or Mumbai to the grand boulevards of Paris or Barcelona. Outside the bustle of center cities, defining what is and is not a city or “the city” becomes more complicated. Are ever-expanding suburbs connected by ribbons of highway part of the city? What about the forests, quarries, and farms from which city dwellers acquire their food and building materials? Can our definition of the city encompass mines, oilfields, solar farms, war zones, and “sacrifice zones” associated with the energy production that keeps city lights burning and cars running? Or, going still further afield, what about the orbiting satellites and trans-ocean cables that carry the data that is so crucial to the “command and control” function of global cities?27 While urban sociologists have long defined “urbanism” with respect to characteristics of size, density, and social heterogeneity,28 spatial and scalar definitions of the urban or the city are increasingly areas of debate. Critical urban scholars have argued not only that binary distinctions between city and country or between urban and rural are fraught with methodological and conceptual fuzziness, but also that these distinctions obscure the human and ecological costs of urbanization.29 In reaction to both celebratory and anxious pronouncements about the dawning of the “urban age” in which a majority of the world’s population resides in cities,30 critical scholars have challenged simplistic and inconsistent definitions of “the urban” and presented “planetary urbanization” as an alternative spatial imaginary that includes the much broader socio-ecological processes described above.31

In discussing the resilient city, we fully embrace this more complex understanding of urbanization as a dynamic, variegated, and multiscalar process that challenges static definitions. We do not draw hard binary distinctions between city and non-city. The projects that inform and illustrate our framework are drawn from a range of settlement types, from booming East Asian megacities to small Native American settlements in the hills of South Dakota. By using the term “resilient city,” we do not mean to suggest that it is possible to improve or even to understand fully the conditions of an entire urban settlement. The planning and design interventions that we discuss here operate across scales, from individual parcels to entire national territories. They are the product of shifting and complex coalitions of actors, including not just government actors but also civil society groups, private-sector actors, and grassroots groups of residents. While we embrace more inclusive terms such as “human settlements” throughout the book,32 we have chosen to use “city” in the title of the book to link our work to previous research and practice.



THE RESILIENCE OF “RESILIENCE”

“Resilience” is perhaps the most complex and contested of the terms in our title. A recent review of the literature on urban resilience arrives at the following definition: “The ability of an urban system—and all its constituent socio-ecological and socio-technical networks across temporal and spatial scales—to maintain or rapidly return to desired functions in the face of a disturbance, to adapt to change, and to quickly transform systems that limit current or future adaptive capacity.”33 The complexity of this definition speaks to the comprehensive ambitions of urban resilience as a normative aim of planning and design. Applying the term “resilience” to cities or to urban systems, people, or places is a relatively recent phenomenon. Since the beginning of the twenty-first century, resilience has proliferated across many domains of urban planning, design, and policy. Graphs of the use of terms such as “urban resilience” and “resilient city” in books show a remarkable growth since 2000 (figure 0.1).
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0.1    Dramatic increase in the frequency of the use of the terms “urban resilience” and “resilient city” in the period from 1980 to 2019. Source: Mora Orensanz after Google Ngram.


Before 2000, “resilience” appeared frequently in contexts outside of urbanism and planning. In engineering and materials science, “resilience” describes the ability of a material or structure to return to its original form after some perturbation.34 The term has been used in psychology to describe the capacity of individuals and groups to withstand and recover from stresses.35 Beginning in the 1970s, ecologists began using “resilience” to describe the tendency of ecological communities to react to and recover from disturbances, whether from natural events such as a fire or human impacts such as logging.36 Over the following decades, researchers applied the term not only to ecological systems but also to social-ecological systems, considering the relationship of nonhuman species and ecological dynamics to governance, institutions, and other dimensions of human social organization.37 This social-ecological resilience framing has been applied to a range of activities, including environmental regulation, agriculture, and forestry.

Scholars have fruitfully examined these multiple origins and trajectories for resilience elsewhere.38 The multiple conceptual origins of resilience have contributed both to the term’s utility and to the challenges of applying it in urban planning and design.

As we will discuss in greater depth in the next chapter on the environmental dimensions of equitable resilience, research in human geography, planning, and design has examined how the organization of human settlements shape vulnerability to hazards long before resilience came to prominence in these domains. Instead of resilience, planning researchers discussed “disaster risk reduction” and “hazard mitigation,” building upon frameworks from the “natural hazards” school of human geography39 to consider how strategies such as land-use planning and building codes could reduce vulnerability.40 In pursuing similar aims, urban designers and landscape architects argued for new modes of planning and design based on analysis of landscape and climatic processes, including hydrology, wind patterns, and soil dynamics.41

While this work in planning and design was broadly resonant with the social-ecological framing of resilience, resilience did not make its way into common usage in these domains until after two massive urban shocks: the 9/11 attacks of 2001 and Hurricane Katrina in 2005 (coupled with the devastation from the Indian Ocean tsunami the previous December). These events brought a new sense of urgency to questions of how communities, governments, and built environments cope with and recover from major disruptions. Following the 9/11 attacks and the 7/7 bombings in London four years later, invocations of resilience by planning and design researchers and practitioners focused on securitization and the vulnerabilities of built environments to terrorism and other deliberate human destruction.42 The Resilient City: How Modern Cities Recover from Disaster, an edited volume released in 2005, featured global case studies of cities disrupted by war, attack, and earthquakes.43 The massive destruction wrought by Hurricane Katrina and the subsequent levee and pump failures that swamped New Orleans brought renewed attention to the vulnerabilities of urban settlements to extreme weather. After these cataclysms, resilience increasingly became the dominant framing for discussing how planners, designers, and decision makers might reform built environments, infrastructures, and institutions to reduce vulnerabilities. A 2006 theme issue of the journal Built Environment called for “Learning from Urban Disasters: Planning for Resilient Cities,” and the titles of more than a dozen books and countless articles adopted versions of the same “urban resilience” phraseology.

Concerns about urban climate change vulnerability became even more prominent a few years after Katrina when Hurricanes Irene (2010) and Sandy (2012) brought massive flooding to the highly populated northeastern US. Since that region was not widely considered to be vulnerable to such storms and because the region looms large in setting agendas in policy, media, academia, and philanthropy, these hurricanes altered urban climate change discourse in the US and beyond. Such climate-linked disasters made urban resilience an increasingly central concern across sectors. Universities started graduate programs in “risk and resilience” (e.g., Harvard’s Graduate School of Design). Philanthropic organizations launched high-profile urban resilience initiatives, including the Rockefeller Foundation’s 100 Resilient Cities (100RC) program. Cities hired “chief resilience officers” and generated resilience plans.44 A community of practice emerged among consultants from engineering, planning, design, and other fields, sometimes critically labeled as a “global urban resilience complex.”45 Several groups created practice-oriented frameworks and indicators to assess resilience, including Arup’s “City Resilience Wheel” created for 100RC, the C40 and World Resources Institute’s Inclusive Planning Playbook,46 the Assessment Framework on Public Spaces and Urban Resilience,47 Bruneau’s framework for assessing community resilience,48 and the Urban Land Institute’s 10 Principles for Building Resilience.49 The onset of the global COVID-19 pandemic set off another spasm of writing, research, and reconceptualization of urban resilience, this time adapting the concept to the threat from viral contagion.50

While resilience has spread quickly to become a central concept in many domains, it has also proven to be a polarizing construct, embraced by many and critiqued and caricatured by others. As described above, many philanthropic institutions, government agencies, consultants, and planning and design practitioners enthusiastically took up the banner of resilience. Progressive advocates and grassroots organizations have also framed their work as building community resilience.51 Some have argued that resilience is a useful “boundary object” around which to organize multidisciplinary work because it has been adopted by a diverse array of disciplines, institutions, and actors.52

Some observers see the wide applications of resilience as a virtue, but others regard this same characteristic as a troubling vagueness that, at best, renders resilience a “conceptual dead end” and, at worst, makes the concept open to co-optation by regressive interests.53 Many have criticized the use of resilience as suggesting that it is desirable to “bounce back” to a pre-disturbance equilibrium without questioning whether that previous state was just and without addressing the underlying processes that generate uneven vulnerability in the first place.54

A related critique argues that resilience fetishizes “self-regulating systems” in ways resonant with conservative economic thinkers such as Friedrich Hayek. In this framing, invocations of resilience are part of a broader movement to abandon planning for socio-ecological systems in favor of allowing purportedly self-regulating mechanisms to work.55 Critiques of resilience that frame the concept as promoting neoliberal governance link resilience to mid-twentieth-century complex systems theory and cybernetics.56 As such, some critics regard resilience as a “powerful technology of contemporary governance and neoliberal rule,”57 arguing that the concept naturalizes uneven vulnerability, obscures structural causes of inequality, blames victims for their vulnerability, privatizes risk, and justifies the retrenchment of state institutions.58 These critiques resonate with the words of Tracie Washington, a New Orleans attorney and activist who responded to calls for Louisiana residents to be resilient following a massive oil spill in the Gulf of Mexico, saying: “Stop calling me resilient. Because every time you say, ‘Oh, they’re resilient,’ that means you can do something else to me. I am not resilient.”59 Linking resilience with conservative or neoliberal ideology has led some to ask if resilience is “a right winger’s ploy?”60 In fact, resilience has been espoused by many institutions and actors to justify regressive neoliberal policies and practices. Industry groups and military actors have adopted the language of resilience in promoting supply-chain continuity and preparedness—for instance, in the US Army’s “ready and resilient” initiatives.61 The Federal Energy Regulatory Commission under President Trump promoted policies to subsidize polluting coal-fired power plants to improve “grid resilience.”62 While the mobilization of resilience to advance conservative and neoliberal policy priorities is troubling to many progressive researchers and advocates, recent accounts from the US political press observe that resilience has become “a politically safe word for ‘climate change,’ ” potentially creating space for policy action in the face of growing climate threats.63



EQUITABLE RESILIENCE AND TRANSFORMATION

While some critical scholars regard resilience as inextricably bound to neoliberal governance, others have proposed modifying and differentiating forms and practices of resilience to address specific concerns. Recognizing what they regard as the problematic conservative valence of “bounce-back” framings of resilience, many advocates and researchers have postulated alternative “bounce-forward” notions, labeling them alternately “progressive resilience”64 or “evolutionary resilience.”65 Others have called for modifying resilience with “just” or “equitable.”66

By modifying the word “resilient” with the adverb “equitably” in our title, we acknowledge that the term has been used to justify a range of damaging practices but contend that such outcomes are not inherent in the pursuit of resilience. In the cases that follow, we construct an alternate trajectory through which the pursuit of climate change resilience can advance rather than damage social equity. In this project, we embrace the idea that equity describes the fair but different treatment of different groups on the basis of their differing need.67

Research on hazard and climate vulnerability has long demonstrated that uneven vulnerability is inseparable from broader patterns of marginalization and exploitation within and between social groups.68 Drawing on the environmental justice movement, which highlighted the uneven burdens of pollution suffered by communities of color and other marginalized groups around the globe,69 the climate justice movement has reframed climate change as a matter of justice and equity. Pursuing climate justice means redressing the disproportionate harms that climate change is visiting upon already disadvantaged groups, including along fault lines of class, race and ethnicity, immigration status, and gender.70 Planning and design for equitable resilience therefore must acknowledge and counteract preexisting structures of exploitation and marginalization—the vulnerabilization that has created disparate climate change vulnerabilities. Some researchers have embraced a three-part framework for social equity in urban resilience planning: (1) distributional equity (who benefits and who is harmed by climate change and adaptation efforts); (2) procedural equity (who makes decisions about priorities and action); and (3) recognitional equity (how differences, including differences in historical marginalization and contemporary need, are acknowledged).71

In responding to structural inequalities and seeking transformative potentials, we draw on scholarship articulating progressive, or even emancipatory, potentials in the concept of resilience for planning and design.72 Kevin Grove argues that resilience might provide a “foothold for subversive action” for reshaping socio-ecological systems through the use of design as a form of understanding.73 Studies analyzing post–Hurricane Sandy planning in New York City also made the case that resilience is tied to design as a means of analyzing and acting within complex socio-ecological systems.74 Like Grove, Stephanie Wakefield positions resilience as a possibility-laden alternative to infrastructure planning rooted in stark city/nature separation.75

These more nuanced treatments of resilience take seriously concerns that the concept can promote regressive agendas while still holding that resilience can also enable radical action. This approach aligns with mounting calls for “transformational resilience,”76 “transformative climate adaptation,”77 and transformative “climate urbanism.”78 In solidarity with such approaches, geographer Mark Pelling poses a central question: “Can adapting to climate change … be a mechanism for progressive and transformational change that shifts the balance of political or cultural power in society?”79 We, too, share in that quest.

Understood in these terms, transformative resilience in the face of climate change requires more than attention to immediate distributional and procedural equity. It also demands that we face deeper questions about how historical and ongoing patterns of marginalization and exploitation have shaped “who has power to act” in the face of climate change.80 This focus on the distribution of agency within structures of historical and ongoing inequality resonates with Amartya Sen’s framing of human well-being as rooted in a context-dependent understanding of human freedoms or “capabilities.”81 If climate vulnerability, resilience, and transformation are understood as fundamentally tied to who has the capability or the power to act, pursuing equitable resilience can never be a wholly technical process of vulnerability reduction. Rather, working toward equitable resilience is inevitably a value-laden political act. Processes, projects, and policies undertaken in the name of resilience can deepen preexisting structural inequalities, but they can also advance transformation and emancipation.

We use “resilience,” modified by “equitably,” in our title both to put this work in conversation with previous research on urban vulnerability and resilience and to shape ongoing debates about what constitutes planning and design for resilient settlements. In the context of outrageous socioeconomic inequality, any attempt to improve the resilience of a human settlement to climate change must be substantially focused on improving conditions for disadvantaged people. It must do so, moreover, in ways that respect the ways transformation is often led by those who have been marginalized rather than enacted on their behalf.




THE “THE”

Finally, it seems worth noting that the first word of our book’s title—a seemingly ignorable three-letter definite article—is also a conscious choice. In some ways, it would be simpler, if less ambitious, to call this book “Equitably Resilient Cities.” Doing so would reflect the fact that we are presenting a limited number of examples—a subset of sites of equitable resilience initiatives, chosen from many possible cases. To add the “the,” however, entails making a bolder and more conceptual claim. Although we do not view equitable resilience as a universal and achievable end state, we deploy the “the” to highlight the commonality of the aspiration. The “the” underscores that this volume seeks to be more than a compilation of chronicles secerned by significant differences. We want to uncover more about what people share when, prodded by an increasingly harsh and unpredictable climate, they must cope with existential challenges to their homeplaces.

In the face of much debate and controversy over its constituent terms, we embrace the phrase “the equitably resilient city” because the label expresses four core underlying assumptions of this project: first, that the climate crisis is bringing enormous suffering around the world; second, that this suffering is distributed unevenly, with some people adapting with relative ease or even profiting from climate chaos and others bearing enormous costs to their health, economic, and psycho-social well-being; third, that the spatial and material configurations of human settlements play a crucial role in mediating these uneven burdens of climate change; and, finally, that these burdens and efforts to overcome them take on particular discernable forms that reveal commonalities across cases.

We seek to demonstrate that the design and planning disciplines can make significant (although not unlimited) contributions in addressing these uneven burdens. Pairing an equitable form of resilience with the idea of city is a reminder that spatial location and the manipulations of space and material matter and that those with skills in these domains—including professional planners and designers—have important roles to play.



THE FOUR LEGS OF EQUITABLE RESILIENCE

Many scholars and policymakers have attempted to define and measure resilience, often yielding frameworks that are either narrowly focused on a single dimension such as hazard mitigation82 or so expansive and complex as to seemingly encompass all elements of human life. In seeking a tangible and actionable middle ground, we have developed a four-part framework that is both holistic and bounded, linking environmental safety and vitality, security from displacement, enhanced livelihoods, and self-governance. The framework is holistic in addressing a range of human needs whose satisfaction requires not just spatial and material interventions to reduce vulnerability but also the more complex construction of human agency, institutions, and solidarities that make improved environments worth inhabiting. At the same time, our framework is bounded, with each of its components filtered through an equity lens.

In our view, building equitable resilience for human settlements includes four central principles: livelihoods, environment, governance, and security. For largely mnemonic purposes, we refer to these principles collectively as the four LEGS of equitable resilience. The book is structured in four main parts, one for each of the four LEGS. As the case studies demonstrate, there is no universal logic to the priority or sequencing of the principles in practice. Groups pursuing equitable resilience combine and layer activities across these dimensions as circumstances demand. The cases demonstrate that there can be both productive synergies and challenging tensions between the different LEGS components of equitable resilience.

Each of the book’s four parts includes three main components. First, a framing chapter discusses the particular LEGS concept, tracing relevant lineages in planning and design and exploring links to other fields. We illustrate problematic patterns as well as promising dimensions, using examples from around the world. Each framing chapter is followed by three case studies analyzing interventions that have achieved partial successes in the domain of interest and in other LEGS dimensions. Each part includes a brief conclusion.

We selected the twelve core cases featured in the book to represent a range of pathways for pursuing equitable resilience. We include cases from the Global North and South from different settlement types, from dense urban core areas to smaller and more isolated settings (figure 0.2). We include cases in places facing many different threats, from drought and water stress in high mountain deserts to flooding in lowland deltas. The production of inequality in each case varies. Some communities featured are disadvantaged because of immigration or migration status. Others have faced intergenerational racism and Indigenous land theft. In some cases, gendered power imbalances have created elevated vulnerability to climate change and other threats. The projects featured in the cases also vary in the composition of their central actors. Some efforts started with government initiatives. Others emerged from grassroots movements. Most are reliant on coalitions joining public and private actors across scales and sectors.

Given our central concern with climate adaptation, we devote the book’s first main part to discussing environmental dimensions, with subsequent parts focusing on each of the other three principles.



OVERALL BOOK STRUCTURE


PART I: ENVIRONMENT

Most discussions of climate and hazard resilience foreground reducing environmental vulnerability, often to the exclusion of other concerns. Our framing of the equitably resilient city begins with, but is not limited to, the need to reduce the vulnerability of residents, especially socioeconomically disadvantaged residents, to environmental risks and stresses.

Reducing environmental vulnerability is necessary, but not sufficient, to enable equitable resilience. In the environment realm, advancing equitable resilience also means supporting the ecological vitality on which life depends and enhancing the capacity of residents, especially the most vulnerable, to understand the landscape and ecological processes that contribute to hazard vulnerability.

We situate our discussion of the environmental dimension of equitable resilience with respect to other traditions, including the human geography framing of natural hazards and urban political ecology. The framing chapter for the environment part outlines shifting discourses and practices in planning and design related to how settlements respond to climatic and landscape processes and delineates types of climate adaptation in housing, infrastructure, and settlement patterns.

The core case studies in this part include the Gentilly Resilience District (GRD; case 1), an attempt to reform how one New Orleans neighborhood relates to stormwater; an effort to rehouse residents from flood-prone areas of the Paraisópolis favela in São Paulo (case 2); and the Paris OASIS project (case 3), which is transforming schoolyards to enable experiential education and create cooling refuges for nearby residents. In these case studies, we highlight both successes and ways in which the projects have fallen short or struggled to address critical issues.

Following the core cases, a brief conclusion to part I recounts key components of the environment dimension and discusses areas for potential transformative action.



PART II: SECURITY

Reducing environmental vulnerability delivers little benefit to disadvantaged people if they are threatened with displacement. Accordingly, part II focuses on security. Equitable resilience requires that interventions enhance the security of residents in the







PART III: LIVELIHOODS






PART IV: GOVERNANCE
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		0.1 Dramatic increase in the frequency of the use of the terms “urban resilience” and “resilient city” in the period from 1980 to 2019. Source: Mora Orensanz after Google Ngram.



		0.2 Location of core case-study sites. Source: Mora Orensanz.



		1.1 Rendering of green-blue street infrastructure to be completed as part of the Gentilly Resilience District. Source: Stantec.



		1.2 Gentilly Resilience District location within New Orleans. Source: Mora Orensanz. 1. University of New Orleans; 2. Dillard University; 3. City Park; 4. London Avenue Canal; 5. Audubon Park; 6. French Quarter; 7. Central Business District; 8. Industrial Canal; 9. Louis Armstrong International Airport.



		1.3 New Orleans’s urbanization is dependent on a network of levees, floodwalls, canals, and pumps. Source: Mora Orensanz.



		1.4 Flooding following Hurricane Katrina was most extreme in low-lying neighborhoods such as Gentilly. Source: Mora Orensanz.



		1.5 The Gentilly Resilience District proposal included green infrastructure projects throughout the neighborhood. Source: Mora Orensanz. 1. Mirabeau Water Garden; 2. Pontilly Neighborhood Stormwater Network; 3. Blue and Green Corridors; 4. St. Bernard Neighborhood Campus; 5. Milne Campus; 6. St. Anthony Green Streets; 7. Dillard Wetlands.



		1.6 The GRD aims to shift New Orleans’s stormwater infrastructure from a system that hides stormwater in concrete channels behind floodwalls (above) to reintegrate water into the fabric of the neighborhood, including through Blue and Green Streets (below). Source: Mora Orensanz.



		1.7 Some GRD projects have included creative efforts to engage residents. Source: Mora Orensanz.



		1.8 The Gentilly Resilience District proposal includes activities meant to enhance each of the four dimensions of equitable resilience, with particular emphasis on environment and livelihood aims. Progress on all fronts has been slow. Source: Smriti Bhaya. 2005: Hurricane Katrina; 2006: Bring New Orleans Back Commission (green dot map); 2009: Dutch Dialogues; 2013: Greater New Orleans Water Plan; 2015: Resilient New Orleans Plan/GRD Proposal; 2017: Rain floods overwhelm pumps; 2018: Mayoral transition and staff turnover; 2020: COVID-19 begins; 2022: CAP funds expended, and job training starts.



		2.1 Paraisópolis Condomínios, with favela and Morumbi towers behind. Source: Photograph by Fabio Knoll, archive of Elito Arquitetos Associados.



		2.2 Paraisópolis location, surrounded by Morumbi, in São Paulo, Brazil. Source: Mora Orensanz. 1. Governor’s Mansion; 2. TV Globo Headquarters; 3. TV Band; 4. Financial Center; 5. Avenida Paulista; 6. Congonhas Domestic Airport.



		2.3 Paraisópolis Condomínios location relative to favela surrounded by Morumbi. Source: Smriti Bhaya. 1. Paraisópolis Condomínios; 2. Grotão; 3. Grotinho; 4. Antonico III; 5. Antonico II; 6. Antonico I; 7 Centro; 8. Brejo; 9. Porto Seguro; 10. Jardim Colombo; 11. Proposed Monorail Station; 12. Parque Paraisópolis.



		2.4 The Paraisópolis Condomínios offered new and safer housing (bottom) in proximity to residents’ former dwellings in precarious areas (top). Source: Mora Orensanz.



		2.5 Site plan of Paraisópolis Condomínios. Source: Mora Orensanz.



		2.6 Ongoing struggles in the former Sossego Alley, previous site of Daniel’s house. Source: Mora Orensanz.



		2.7 Paraisópolis Condomínios are adjacent to the favela yet sit behind secure barriers. Source: Mora Orensanz, based on photograph by Lawrence Vale.



		2.8 Condomínio D features ground-floor commercial enterprises. Businesses in these spaces have met with mixed success. Source: Mora Orensanz.



		2.9 Paraisópolis Condomínios have made significant environmental improvements but slower progress on livelihoods, governance, and security. Source: Smriti Bhaya. 2002: Paraisópolis designated as a ZEIS, Lula elected Brazil’s president; 2004: José Serra elected São Paulo’s mayor; 2005: SEHAB launches Paraisópolis Urbanization Program; 2006: Infrastructure improvements begin in high-risk parts of the favela, Gilberto Kassab elected São Paulo’s mayor; 2007: Growth Acceleration Program; 2009–2011: Condomínios A, B, C, D, and F built and occupied; 2012–2013: Condomínios E and G built and occupied; 2014: Vila Andrade G (formerly Condomínio H) opens; 2016–2017: Large fires destroy hundreds of Paraisópolis homes; 2020: COVID-19 pandemic begins; 2021: Rains cause house collapses, Parque Paraisópolis inaugurated.



		3.1 OASIS schoolyard at École Élémentaire Maryse Hilsz in Paris’s twentieth arrondissement. Source: Joséphine Brueder/City of Paris.



		3.2 OASIS pilot project locations within Paris. Source: Mora Orensanz. 1. Notre Dame Cathedral; 2. Eiffel Tower; 3. The Louvre; 4. Arc de Triomphe; 5. La Défense.



		3.3 The OASIS program plans to renovate schoolyards across Paris. Shaded regions indicate 500-meter radii around each school. Darker shaded regions indicate areas around the OASIS pilot sites. Source: Mora Orensanz.



		3.4 The École Élémentaire Keller (a) before and (b) after OASIS renovation. Source: Mora Orensanz.



		3.5 Pilot OASIS renovations, such as those at École Élémentaire Quatre Fils, included new planting, play structures, green infrastructure, and monitoring equipment both inside the schoolyard and in surrounding areas to assess environmental conditions. Source: Mora Orensanz.



		3.6 OASIS co-design process with students in a pilot school. Source: Mora Orensanz.



		3.7 Paris OASIS pilot projects focused primarily on environmental improvements and co-design governance process. Source: Smriti Bhaya. 2013: Heat wave in Paris; 2015: Paris Resilience Strategy; 2017: Initial schoolyard renovations completed; 2018: Urban Innovative Actions grant awarded for OASIS initiative; 2019: Curriculum development and co-design processes; 2020: Schoolyard design and renovation proceed despite COVID-19-hampered outreach; 2022: Continued development of public uses and expansion to one hundred additional schoolyard sites.



		4.1 A streetscape in the Pasadena Trails resident-owned community. Source: Jesús Contreras.



		4.2 Pasadena Trails location within the ROC USA network (above right) and within the Houston metropolitan area (below). Source: Mora Orensanz. 1. Downtown Houston; 2. Hobby Airport; 3. George Bush International Airport; 4. Texas Medical Center; 5. University of Houston; 6. Space Center Houston.



		4.3 Site plan and context map of Pasadena Trails. A. Light industrial facilities; B. Small community building; C. Single family residential. Source: Mora Orensanz.



		4.4 Without the threat of displacement, residents of Pasadena Trails invest in improving their homes with custom additions, landscaping, and other features. Source: Mora Orensanz.



		4.5 Residents have space to store vehicles, materials, and tools—a critical feature for livelihood support. Source: Mora Orensanz.



		4.6 Pasadena Trails ROC, like other ROC USA communities, was founded to advance security and self-governance. The livelihood and environment enhancements follow from enhanced security and governance. Source: Smriti Bhaya. 2008: ROC USA founded; 2009: Pasadena Trails becomes a ROC; 2016: Pasadena Trails upgrades drainage and other infrastructure; 2017: During Hurricane Harvey, community sustains little flood damage, continues incremental adaptation.



		5.1 Comunidad María Auxiliadora, 2019. Source: Fundación Pro Hábitat.



		5.2 Comunidad María Auxiliadora’s location, in the far south of Cochabamba, Bolivia. Source: Mora Orensanz. 1. Cochabamba Downtown; 2. Jorge Wilstermann International Airport; 3. Antonio Diez School.



		5.3 Site plan of Comunidad María Auxiliadora, as of 2019. Source: Mora Orensanz. 1. Playground; 2. Soccer field; 3. Multipurpose field; 4. Library; 5. Nursery school and after school support space; 6. Community center; 7. Playground; 8. Multipurpose field; 9. Soccer field.



		5.4 Founder Rose Mary Irusta sought to build a secure community for women and boldly announced this with signage. Source: Mora Orensanz.



		5.5 Comunidad María Auxiliadora began with a variety of community facilities and women-led collectives but later split into factions. Source: Mora Orensanz.



		5.6 Many of the CMA’s environmental improvements were built by the residents. Source: Mora Orensanz.



		5.7 Some houses accommodate space for livelihoods. Source: Mora Orensanz.



		5.8 For its first decade, CMA made strong progress in the dimensions of governance, security, and environment, but its plan for collective tenure faltered after 2018. Source: Smriti Bhaya. 1999: CMA Founded; 2001: First phase electricity; 2003: First organizational guidelines; 2004: Potable water and sanitation; 2008 Constitutional “right to housing”; 2013: Community center; 2018: Internal conflict; 2019: CMA dissolved.



		6.1 A path in Bang Bua, an area with several Baan Mankong upgrading projects along Bangkok’s Khlong Lat Phrao. Source: “Upgrading” by Flickr User Cak-cak, CC BY-NC-ND 2.0.



		6.2 Location of selected canal-side Baan Mankong sites within Bangkok. 1. Suvarnabhumi Airport; 2. Grand Palace; 3. Don Mueang International Airport. Source: Mora Orensanz.



		6.3 Bang Bua settlement before and after Baan Mankong upgrading. Source: Eakapob Huangthanapan and Mora Orensanz.



		Figure 6.4 Lang Wor-Kor Chandrakasem (LWKC) settlement context and configuration before and after Baan Mankong upgrading. 1. Chandrakasem Rajabhat University; 2. Ratchadaphisek Road (Bus Lines); 3. Courts and Administration Complex; 4. Temple: Wat Siri Kamalawat; 5. Lat Phrao Wanghin Road (Commercial Corridor). Source: Eakapob Huangthanapan and Mora Orensanz.



		6.5 Community leaders in Bang Bua documented each household’s official notice of secure tenure rights. Source: Mora Orensanz.



		6.6 Canal-side upgrading incorporates commercial storefronts and other livelihood-supporting spaces. Source: Mora Orensanz.



		6.7 Early Baan Mankong projects improved conditions in canal-side communities using participatory planning and design, yielding idiosyncratic environments. Later projects are more standardized. Source: Mora Orensanz.



		6.8 Robust participatory design in early Baan Mankong projects allowed for preservation of community assets such as shrines and venerated trees. Source: Mora Orensanz.



		6.9 Canal-side Baan Mankong upgrading in Bangkok significantly improves conditions across all four dimensions, although the recent acceleration and expansion of the program threatens the robust self-governance model of earlier projects. Source: Smriti Bhaya. 2003: Baan Mankong founded; 2004: Bang Bua residents begin Baan Mankong process; 2006: First phase of Bang Bua upgrading completed; 2011: Bangkok floods; 2014: Military coup; 2016: Canal Master Plan issued; 2019: Canal-Side Baan Mankong Program completes upgrading for five thousand households, including in LWKC.



		7.1 Living Cully coalition members support livelihoods in the Cully neighborhood of Portland, Oregon, through training and employment in environmentally progressive fields such as green stormwater infrastructure installation and maintenance. Source: Living Cully.



		7.2 Living Cully sites within Portland, Oregon. 1. Downtown Portland; 2. Portland International Airport. Source: Mora Orensanz.



		7.3 Key sites for Living Cully’s work. 1. Las Adelitas; 2. Cully Park; 3. Portland International Airport; 4. Native American Youth and Family Center; 5. De La Salle North Catholic High School; 6. Khunamokwst Park; 7. Oak Leaf Mobile Home Park; 8. St. Charles Church Climate Hub. Source: Smriti Bhaya.



		7.4 Cully Park converted a former landfill into much-needed green space and green infrastructure through a co-design process. Source: Mora Orensanz.



		7.5 Participatory design methods informed the design of the Las Adelitas affordable housing project that replaced a strip club. Source: Mora Orensanz.



		7.6 Living Cully was central to organizing residents of the Oak Leaf Mobile Home Park to preserve their affordable housing and avoid displacement. Source: Mora Orensanz.



		7.7 Living Cully’s work ties livelihood generation and security from displacement to neighborhood environmental improvement. Source: Smriti Bhaya. 2008: Great Recession, ARRA green jobs funding, Portland Sustainability Institute Ecodistrict Initiative; 2009: Living Cully, Cully Park coalition, and CEWP founded; 2014: City grants Verde development rights for Cully Park, Participatory design/planning begins; 2017: Former Sugar Shack bought and planning for Las Adelitas begins; 2016: Living Cully takes ownership of Oak Leaf MHP; 2018: Living Cully Energy Plan, PCEF founded; Cully Park opens; 2020: COVID-19 pandemic, emergency relief efforts overtake other priorities; 2021: Heat dome event; 2022: TIF proposal approved.



		8.1 Homes in Yashwant Nagar, a settlement in the Yerwada area of Pune that benefited from in situ upgrading, include a range of livelihood-supporting features, such as small storefronts and space for storage of materials and equipment. Source: Smriti Bhaya.



		8.2 Location of the Yerwada In Situ Upgrading projects and other Pune landmarks. Source: Mora Orensanz. 1. Kalyani Nagar; 2. Airport; 3. Stone Quarry; 4. Viman Nagar; 5. Hadaspar; 6. Warje; 7. Pune Municipal Corporation.



		8.3 Yerwada settlements. Source: Smriti Bhaya. A. Mother Teresa Nagar; B. Sheela Salve Nagar; C. Wadar Wasti; D. Bhatt Nagar; E. Netaji Nagar; F. Yashwant Nagar.



		8.4 Participatory design process for SPARC/Mahila Milan upgrading. Source: Ipshita Karmakar.



		8.5 House-by-house in situ upgrading allows residents to continue improving their homes, including creating storefronts and other spaces for livelihood generation. Source: Ipshita Karmakar.



		8.6 Simple environmentally adaptive measures improve comfort and reduce heat and flood vulnerability. Source: Ipshita Karmakar.



		8.7 The upgrading process allowed eligible residents to upgrade their homes on the same site where they had previously lived. Source: Ipshita Karmakar.



		8.8 Encouraged by increased perceived security, residents have continued upgrading their homes. Source: Ipshita Karmakar.



		8.9 The Yerwada In Situ Upgrading projects have substantially contributed to all four dimensions of equitable resilience, although residents lack full recognition of their tenure security. Source: Smriti Bhaya. 2005: JNNURM and BSUP initiated; 2006: Procurement begins; 2007: Community engagement started; 2008: Initial design process initiated; 2010: Construction commences; 2012: Floodwall constructed; 2015: Resolution 420 initiated, allowing residents to act as their own contractors; 2019: Major flood without major damage.



		9.1 Dafen Village surrounded by recent urbanization. Source: Urbanus Architecture and Design.



		9.2 Dafen Village location in Shenzhen, China. Source: Mora Orensanz.



		9.3 By the early 2000s, Dafen village was a grid of mid-rise buildings (1), housing large numbers of migrant artists and galleries. The Dafen Art Gallery (2) opened in 2007. Source: Mora Orensanz, based on an image from Urbanus.



		9.4 Dafen emerged in the 1990s as a mecca for migrant workers copying famous oil paintings. Source: Mora Orensanz, based on a photograph from Urbanus.



		9.5 Since 2004, Dafen Oil Painting Village is increasingly surrounded by dense development sponsored by the village corporation and the municipality. Source: Smriti Bhaya. 1. Dafen Oil Painting Village; 2. Commercial buildings built by the village corporation, anchored by Walmart; 3. High-rise commercial buildings built by the village corporation; 4. Art museum; 5. Residential and commercial buildings built by the village corporation; 6. Commercial and residential development built by the Longgang District government; 7. Neighboring urban village; 8. Metro station; 9. Train station; 10. Dafen New Village; 11. Buji River; 12. New drainage channel.



		9.6 To seek additional income, some Dafen artists turned to hawking outdoor “painting experiences.” Source: Mora Orensanz, based on a photograph by Gan Xinyue.



		9.7 The original villagers have largely decamped to a luxury gated community, located a few minutes’ walk away from their old homes. Source: Mora Orensanz, based on a photograph by Gan Xinyue.



		9.8 Dafen’s management implemented major upgrades to drainage, hoping to sustain tourism. Source: Mora Orensanz.



		9.9 Dafen’s shift from an urban village to a more corporate oil painting village has sustained livelihoods but undermined collective governance. Source: Smriti Bhaya. 1989: First Dafen art factory established; Late 1990s: Village densifies into mid-rise grid of apartments, galleries, and shops; 2004: Dafen village committee becomes Dafen corporation; 2007: Dafen Museum opens; 2010: Shanghai World Expo features Dafen; 2011: Last original villagers move to Dafen New Village; 2012: Public rental housing opens for artists; 2019: Wall galleries outlawed; 2020: COVID-19 pandemic begins; 2021: Dafen Shui Flood Diversion completed.



		10.1 New homes and community facilities under construction by the Thunder Valley Community Development Corporation. Source: Thunder Valley Community Development Corporation.



		10.2 Site of Thunder Valley CDC on the Pine Ridge Reservation, South Dakota. The Reservation also includes pockets of trust and tribal lands located in the quadrant of territory southeast of the main portion. 1. Badlands National Park; 2. Sharps Corner; 3. Wounded Knee; 4. Whiteclay, Nebraska; 5. Rapid City, South Dakota. Source: Mora Orensanz.



		10.3 Many TVCDC initiatives foreground women’s leadership and educational opportunities for tribal youth. Source: Mora Orensanz.



		10.4 Site plan of the Thunder Valley community, with completed buildings shown in gray. In addition to the circles of single-family homes, there are apartments, a playground, and community and agriculture facilities. Source: Mora Orensanz.



		10.5 TVCDC has undertaken a range of agricultural and food sovereignty initiatives. Source: Mora Orensanz.



		10.6 Thunder Valley’s work includes environmental education. Source: Mora Orensanz.



		10.7 TVCDC’s first fifteen years have included both the development of a small community and a larger commitment to enhanced communal self-governance. Source: Smriti Bhaya. 2007: Thunder Valley CDC formed; 2010–2013: Project planning, thirty-four acres purchased; 2012: Oyate Omniciyé Oglala Lakota Plan completed; 2015: Youth suicide crisis on Pine Ridge; 2017: Legal action forces closure of liquor stores in Whiteclay; 2019: Construction of Thunder Valley homes begins, community center opens, Nick Tilsen succeeded by Tatewin Means; 2020: Playground phase I completed; 2021: Community outreach revisioning begins; 2022: Forty-eight-acre property in Whiteclay, NE, acquired for a holistic healing community.



		11.1 Opening ceremony at Kibera Public Space Project 2 in Nairobi. Source: Amos Wander, Kounkuey Design Initiative.



		11.2 Location of the KDI Productive Public Space projects in Kibera, Nairobi, Kenya. Source: Mora Orensanz, with Elly Wanyoni. 1. Jomo Kenyatta International Airport; 2. Nairobi Central Business District.



		11.3 Location of KDI’s first eleven Productive Public Space projects. 1. PPS 1; 2. PPS 2; 3. PPS 3; 4. PPS 4; 5. PPS 5; 6. PPS 6; 7. PPS 7; 8. PPS 8; 9. PPS 9; 10. PPS 10; 11. PPS 11. Source: Smriti Bhaya.



		11.4 PPS projects, such as PPS 1 and 6 seen here, include a broad array of facilities linked to the priorities of local CBOs. Source: Mora Orensanz.



		11.5 KDI’s PPS projects offer both amenities and sites for local business development, as seen in PPS 2. Source: Mora Orensanz.



		11.6 PPS projects offer new sanitation facilities and localized protection from flooding, including upgraded bridges, as shown in PPS 5. Source: Mora Orensanz.



		11.7 Residents credit PPS 4 for improving security in this part of Kibera. Source: Mora Orensanz.



		11.8 Through constructing a network of Productive Public Spaces, KDI markedly enhances local capacities for self-governance while also improving environmental conditions, livelihoods, and security. Source: Smriti Bhaya. 2006: KDI established and KPSP launched; 2010: PPS 1 opens, community hub; 2011: PPS 2, sanitation center and flood management; 2012: PPS 3, community center, school, clinic; 2013: PPS 4, incubator spaces, sanitation; 2014: PPS 6, sanitation, flood prevention; 2015: PPS 5 and 7, business kiosks; 2016: New Road Link #12 project launched, cuts through Kibera; 2017: Kibera’s Nubians secure land rights; 2019: PPS 10, business kiosks, flood adaption; 2021: PPS 11, business kiosks, flood adaption, Wi-Fi.



		12.1 Aerial view of constricted Caño Martín Peña, with wealthier parts of San Juan behind. Source: El Fideicomiso de la Tierra.



		12.2 El Caño Martín Peña runs between San Juan Bay and San José Lagoon near the center of San Juan, Puerto Rico. Source: Mora Orensanz. 1. Sagrado Corazón University; 2. Tren Urban Station Sagrado Corazón; 3. Port; 4. Plazas Las Américas shopping mall, Hato Rey; 5. Polytechnic University of Puerto Rico; 6. Hospital; 7. University of Puerto Rico; 8. Airport.



		12.3 A 1966 Community Renewal Plan called for replacing informal settlements along el Caño Martín Peña. Dark gray areas were targeted for “clearance,” while small hatched areas on the southeast of the channel were proposed for “rehabilitation.” The subsequent Model Neighborhood Plan (1967) prioritized clearing only the western half. The dotted line indicates the approximate boundaries of the post-2000 interventions. Source: Mora Orensanz, based on the Community Renewal Program for San Juan Metropolitan Area.



		12.4 Eight neighborhoods flank the channel’s eastern end, including flood-prone informal settlements. Source: Mora Orensanz. 1. Barrio Obrero; 2. Barrio Obrero Marina; 3. Buena Vista Santurce; 4. Parada 27; 5. Las Monjas; 6. Buena Vista Hato Rey; 7. Israel-Bitumul; 8. Cantera. A. Community center and Tren Urbano station access; B. G-8 offices.



		12.5 Channel-side redevelopment proposes to remove precarious housing along the channel, introduce new recreational spaces, and rehouse displaced residents in nearby neighborhoods. Source: Mora Orensanz.



		12.6 Community-based governance takes multiple forms in el Caño, anchored by the G-8 and the community land trust. Source: Mora Orensanz.



		12.7 Youth programs in public spaces address violence and encourage community solidarity. Source: Mora Orensanz.



		12.8 Environment-focused efforts along el Caño have included community gardens and educational initiatives to test water quality. Source: Mora Orensanz.



		12.9 Redevelopment along el Caño has benefited from proximity to Tren Urbano and has included new business ventures. Source: Mora Orensanz.



		12.10 Although slow to develop, the efforts at el Caño have brought major achievements in communal governance, security of tenure, and environmental protection. Source: Smriti Bhaya. 2002: Community engagement; 2005: G-8, ENLACE, CLT formed; 2009: Threat of losing land; 2015: First surface deeds; 2017: Hurricane Maria; 2020: Relocations and infrastructure; 2022: USACE allocates $168 million for el Caño.
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