SUPPLEMENTARY INFORMATION
Supplementary Table 1: Pathways to Equity: A Global Matrix of Urban Climate Justice Interventions
	
	Promising pathways of achieving justice 
	Cities 
	Which justice pillars invoked? * 
	What climate injustice was addressed? 
	Assessment  

	Collaborative processes and capacity building 
 
	Acknowledging and dismantling deep-seated structural vulnerabilities through policy processes and governance practices by validating the identities, histories, and distinct needs of historically oppressed populations in climate discourse. Examples include integrating Indigenous knowledge in relocation planning in Fiji, assessing transformative capacity in Changwon, utilizing inclusive travel demand management in Seoul, and emphasizing trust-building and anti-racism training in Boston and Seattle1–8. 
	Global  
	R, D, Res 
	Root causes of injustice: The long shadow of coloniality and slavery; neocolonialism; structural vulnerabilities leading to differential adaptive and transition capacities; uneven emissions and the commodification of carbon. 
	High evidence, high agreement. 

	
	Consultative partnerships, strategic collaborations, and expansive co-governance arrangements that enable consensual decision-making, e.g., participatory, four-step climate adaptation planning (iDEAL project) integrating stakeholder perception and vulnerability mapping; public–private partnerships to implement integrated stormwater management; and participatory urban upgrading processes9–14. 
	Buenos Aires (Argentina), Campinas, and Santos (Brazil); Pesaro, Misano (Italy); Kokkedal, Copenhagen (Denmark), Stockholm (Sweden) 
Utrecht (Netherlands), Detroit, Kansas City, Sacramento, Seattle, Houston, Dallas, Boston, Columbus (USA) 
	R, P, D, E, Res 
	Unequal voice in decision-making and exclusionary governance: lack of recognition of and limited opportunities for inclusive, participatory structures for marginalized communities in urban climate governance. 
 
Unequal access to outcomes of climate solutions includes recognising historic structures and processes of marginalisation, the unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time). 
 
	High evidence, high agreement. 

	
	Co-governance and city-to-city networking to overcome exclusionary governance. Examples include Nilüfer leveraging transnational networks to bypass top-down national control15, evaluating localized district-level climate risk perceptions and trust in Istanbul16,17, and broad multi-city networking across European and Turkish cities for climate neutrality18–20 
	Various Turkish cities (including Istanbul and Nilüfer) and broader multi-city networks 
	R, P 
	Unequal voice in decision-making and exclusionary governance: lack of recognition of and limited opportunities for inclusive, participatory structures for marginalized communities in urban climate governance. 
 
	Medium evidence, high agreement  

	
	Participatory planning and co-creation (e.g. for nature-based solutions, climate adaptation plans) which foster authentic participation and trust building e.g. through antiracism training, comprehensive efforts to bring underrepresented groups to the table, and creating planning processes where participants are valued. Participatory governance, involving local communities, ensures context-responsive urban resilience21. This participatory approach ensures local communities actively shape policies and research, leveraging unique insights for contextually relevant, sustainable solutions7,22–29.  
 
	Nairobi (Kenya), Barcelona (Spain), Berlin (Germany), Portland (United States), New York City (United States), Boston (United States), Seattle (United States), various U.S. cities, and Latin American metropolitan areas. 
	R, P, E 
	Unequal voice in decision-making and exclusionary governance: lack of recognition of and limited opportunities for inclusive, participatory structures for marginalized communities in urban climate governance. 
	Medium evidence, high agreement 

	
	Community-based resilience and civic stewardship practices create opportunities for diverse groups to be involved in urban climate governance on their own terms. Examples include adaptive community governance in Nairobi30, transboundary civic stewardship in New York City29, Community Learning Platforms empowering informal settlements in Freetown31,32, participatory urban upgrading through urban labs in Buenos Aires9,33, self-provisioning waste micro-enterprises in Kampala34, and collective resource management by community networks in Nakhon Sawan35,36.  
	Nairobi (Kenya), New York City (United States), Freetown (Sierra Leone), Buenos Aires (Argentina), Kampala (Uganda), and Nakhon Sawan (Thailand). 
	R, P, D, E, Res
	Unequal access to processes and outcomes of climate solutions: includes recognising historic structures and processes of marginalisation, the unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time) and the unequal participation of marginalised groups in decision-making processes. 
 
	 

	 
	 
	 
	 
	 
	 

	Improved data and information sharing 
 
	Granular vulnerability and spatial risk mapping to assess unequal socio-economic risks and target resources. Examples include multiscale GIS modeling across 146 urban centers in West Bengal37, utilizing World Risk Index methodologies in the Tyumen Region38, integrating climate risk indices in Almería39 and systemic vulnerability in Barcelona40, and mapping heat and flood risks in Bhubaneshwar and Bangkok41–44. 
	Bhubaneshwar (India); Tyumen, Tobolsk, Ishim, Yalutorovsk, and 22 municipalities in the Tyumen Region (Russia); 146 urban centers in West Bengal (India); 103 municipalities in the Province of Almería (Spain); Barcelona (Spain); Thessaloniki (Greece); Cologne (Germany); Hong Kong (China); Kobe (Japan); Naples (Italy); Bangkok (Thailand). 
	R, D 
	Unequal exposure and experience of climate impacts: exposure to hazards (such as urban rainstorm flooding and broader climate risks) is mediated by socio-economic vulnerability and spatial inequalities, leading to disproportionate risk burdens for vulnerable groups. 
	Low evidence, High Agreement 

	
	Unjust processes and outcomes of climate solutions: Includes unequal distribution of benefits and costs of certain solutions (between certain populations; between urban and rural areas; or across time) and the unequal participation of marginalised groups in decision-making processes.to track inclusion and equity progress in climate planning. Examples include advancing gender-responsive policies globally45, evaluating environmental justice in U.S. legacy cities46, assessing procedural justice in U.S. cities like Boston and Seattle7,13, and tracking equity in decision-making across Turkish cities47. 
	Multiple cities including U.S. and Turkish cities 
	R, P 
	Unjust processes and outcomes of climate solutions: Includes unequal distribution of benefits and costs of certain solutions (between certain populations; between urban and rural areas; or across time) and the unequal participation of marginalised groups in decision-making processes. 
	Medium evidence, High agreement 

	 
	 
	 
	 
	 
	 

	Legislative, policy reforms 
 
	Progressive reforms to expand democratic decision-making and equitable access to services like grid connections and utility provision48. Examples include advancing equitable climate adaptation in progressive cities like Boston and Seattle49, addressing urban climate justice in Istanbul, and centering epistemic justice for nature-based solutions across Europe and Asia50. 
	Multi-city comparisons (Boston, Seattle, Istanbul, and cities across Europe and Asia) 
	R, P, D, E, Res 
	Unequal access to processes and outcomes of climate solutions: includes recognising historic structures and processes of marginalisation, the unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time) and the unequal participation of marginalised groups in decision-making processes. 
	High evidence, high agreement 

	
	Recognising and protecting Indigenous rights, traditional knowledge, and land rights empowers environmental stewardship and social justice51. Examples include incorporating Indigenous land management for wildfire prevention52, revitalising Native Hawaiian practices to regenerate urban forests in Honolulu53, blending traditional agroforestry for food security in the Marshall Islands54, and empowering customary assemblies in Tuvalu55,56. 
	Honolulu (United States), Marshall Islands (Marshall Islands), Tuvalu (Tuvalu), and global Indigenous territories. 
	R, P, D, E, Res 
	Marginalisation of Indigenous knowledge and land dispossession: Conventional, technocratic climate models frequently overlook the invaluable ecological knowledge and land rights of Indigenous peoples, resulting in epistemic injustice, maladaptation, and the exclusion of these communities from environmental governance. 
   Formal recognition empowers Indigenous Peoples in environmental stewardship, promoting social justice and robust solutions, like incorporating Indigenous land management for wildfire prevention52. 
	High evidence, high agreement 

	 
	 
	 
	 
	 
	 

	Enabling diverse knowledges and learning  
	Recognising Indigenous Knowledge holders through explicit leadership, rights recognition, and collaborative urban planning ensures inclusive adaptation. Examples include participatory flood risk mapping protecting homes and sacred sites in Samoa, Fiji, Vanuatu, and the Solomon Islands57, engaging traditional governance like the fono a matai in Samoa and kaupule in Tuvalu to lead planning58, and weaving traditional ecological knowledge with climate forecasting in Vanuatu59. 
	Coastal cities and communities in Samoa, Fiji, Vanuatu, Solomon Islands, and Tuvalu 
	R, P, D, E, Res 
	Unequal voice in decision-making and exclusionary governance: lack of recognition of and limited opportunities for inclusive, participatory structures for marginalized communities in urban climate governance.  
 
Unequal access to outcomes of climate solutions: Includes recognising historic structures and processes of marginalisation and addressing unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time). 
	High evidence, high agreement 

	
	Living labs and innovation hubs trial climate technologies in real-world settings, overcoming unequal participation in decision-making. Examples include an innovation hub in Harare60, participatory urban labs in Buenos Aires33, and neighborhood living labs across Stockholm61, Dutch cities like Rotterdam62, and Latin American cities including Mexico City, Bogota, and Santiago63. 
	Harare (Zimbabwe), Stockholm (Sweden), Rotterdam (Netherlands), Amsterdam (Netherlands), Gemert (Netherlands), Mexico City (Mexico), Bogotá (Colombia), Santiago (Chile), and Buenos Aires (Argentina). 
	R, P, E 
	Unequal access to processes of developing climate solutions: includes recognising historic structures and processes of marginalisation and the unequal participation of marginalised groups in decision-making processes. 
	High evidence, high agreement 

	
	Citizen science initiatives engage marginalized groups to diversify knowledge systems and ensure multiple values and wisdom inform urban climate action. Examples include participatory citizen science in Nairobi64, community-led temperature and humidity monitoring to bridge scientific and local knowledge in Buenos Aires33, and co-producing a digital water observatory to map inequalities in Lima65. 
	Nairobi (Kenya), Buenos Aires (Argentina), Lima (Peru) 
	R, P, D, E 
	Unequal voice in decision-making processes and their outcomes (e.g. in risk assessments, urban resilience plans, mitigation priorities). This also addresses epistemic injustice by confronting the marginalization of local, situated knowledge in favor of top-down technocratic data. 
	Medium evidence, high agreement 

	 
	 
	 
	 
	 
	 

	Innovation and experimentation  
	Alternative technologies delivered at the neighbourhood scale address unequal access to climate solutions. Examples include pavement-watering techniques for urban cooling in Paris66, implementing targeted rainwater harvesting to alleviate water scarcity in Zapopan and Guadalajara67, subsurface rainwater storage and recovery in Mykonos68, and community-based solar power initiatives in cities like New York. 
	Paris (France), Zapopan (Mexico), Guadalajara (Mexico), Mykonos (Greece), and New York (United States). 
	R, D 
	Unequal access to outcomes of climate solutions: Includes recognising historic structures and processes of marginalisation and addressing unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time). 
	Medium evidence, high agreement 

	
	Repair and reuse schemes enable equitable access to resources while reducing waste and promoting sustainable practices. Examples include end-of-life product management policies for used tires in Ecuador69, and targeted repair and reuse initiatives in Lisbon70. 
	Ecuador (Ecuador) and Lisbon (Portugal) 
	R, D, P  
	Unequal access to outcomes of climate solutions: Includes recognising historic structures and processes of marginalisation and addressing unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time). 
	Medium evidence, high agreement 

	
	Co-design and implementation of multifunctional nature-based solutions (NbS) provide diverse benefits while addressing unequal access to climate outcomes. Examples include river restoration and community gardens in Christchurch71, integrating Blue-Green Infrastructure through participatory upgrading in Buenos Aires9, advancing local NbS in Campinas and Santos10, and scaling community-driven NbS for urban climate resilience in Dar es Salaam72. 
	Christchurch (New Zealand), Buenos Aires (Argentina), Campinas and Santos (Brazil), Dar es Salaam (Tanzania) 
	R, P, D, Res 
	Unequal access to processes and outcomes of climate solutions include recognising historic structures and processes of marginalisation, the unequal distribution of benefits and costs of certain solutions (between certain populations; between urban areas; or across time) and the unequal participation of marginalised groups in decision-making processes. 
	High evidence, high agreement) 


Note: *Key for Justice Pillars: R = Recognitional, D = Distributive, P = Procedural, E = Epistemic, Res = Restorative
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