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Abstract 

This paper introduces a comprehensive framework for the sustainable regeneration of São Cristóvão, 

a historically industrial district in Rio de Janeiro, South America, which presently demonstrates 
significant urban deterioration, socio-economic instability, and increasing environmental hazards. 

Through an interdisciplinary methodology integrating spatial analysis, ethnographic profiling, 
environmental assessment, and stakeholder engagement, the study develops a phased master plan 

aimed at transforming the neighborhood into a resilient, inclusive, and economically diverse urban 
environment. The proposed strategy emphasizes the systematic integration of industrial activities, 

commercial functions, mixed-income housing, and cultural infrastructure to enhance spatial continuity 

and support balanced urban development. The proposed framework is structured around three core, 
interdependent interventions. First, a prototype eco-industrial cluster utilizes circular economy 

principles and industrial ecology to enhance resource efficiency, reduce waste flows, and strengthen 
small- and medium-scale manufacturing networks. Second, the revitalization of the canal system into a 

connected blue-green infrastructure corridor mitigates chronic flooding while improving ecological 
performance, active mobility, and public realm quality. Third, the introduction of affordable mixed-use 

housing co-located with light industry advances social equity by supporting climate-responsive, policy-
aligned living and working environments. The master plan further incorporates mixed-use zoning, 

resource-efficient land allocation, pedestrian- and transit-oriented mobility systems, and climate-
responsive architectural strategies. Key components include flood-adaptive land use frameworks, 

ecological restoration of waterways, sponge-city systems, distributed renewable energy generation, and 
low-carbon mobility networks consistent with Rio de Janeiro’s Net Zero 2050 agenda. The São 

Cristóvão proposed eco-industrial zones (EIZ) concept aims to achieve regulatory clarity, long-term 
stewardship, and meaningful community participation through a phased implementation timeframe 

(2025-2050) and multi-stakeholder governance. The study provides a transportable model of 
regenerative post-industrial urbanism that can be applied to Global South contexts experiencing similar 

transitions. 
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INTRODUCTION 

Problem Context and Research Aim 
São Cristóvão, located near the heart of Rio de 

Janeiro, is a historically significant district shaped 
by industry, transportation, and cultural evolution. 
Over time, rapid urbanization and shifting economic 
patterns have fragmented and rendered the area 
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vulnerable. Today, it grapples with flood risks, pollution, vacant lots, and inadequate infrastructure [1] 
(Figures 1 and 2). 

This study focuses on three core, interlinked strategies to ensure depth and practical implementation: 
1. Development of a prototype Eco-Industrial Cluster. 
2. Revitalization of the canal system as a blue-green infrastructure corridor. 
3. Creation of affordable mixed-use housing is integrated with the light industry. 

 
These strategies were selected based on site-specific challenges, stakeholder priorities, and the 

potential for replication in other post-industrial contexts. Broader concepts, such as environmental 
justice, mobility integration, and the circular economy, were embedded within these strategies rather 
than being treated as separate, standalone interventions. 
 

 
Figure 1. Regional historical evolution of São Cristóvão. 
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Figure 2. Administrative planning zones of Rio de Janeiro and the location of São Cristóvão. 

 

LITERATURE REVIEW 

Eco-Industrial Zones and Industrial Ecology 

Eco-industrial zones (EIZs) embrace the principles of resource sharing and waste reuse among 

industrial actors. A classic example is the Kalundborg Industrial Park in Denmark, where companies 

exchange by-products to minimize waste and costs. The concept of industrial ecology reinforces 

systemic thinking, in which industries operate like ecosystems, minimizing environmental footprints 

and encouraging circular practices [2]. 

 

Environmental Justice in Urban Planning 

Environmental justice, especially in Global South cities, involves providing equal access to 

environmental benefits and reducing risks for marginalized populations. In São Cristóvão, large 

industrial tracts coexist with low-income housing, resulting in unequal exposure to climate risks and 

pollution. The project aims to counteract these imbalances through inclusive planning and shared 

infrastructure [3] (Figure 3). 

 

Precedents and Adaptability 

Lessons from Hammarby Sjöstad in Sweden, Docklands in Australia, and Gowanus in New York 

showcase the successful integration of industry, housing, and sustainability. These precedents guide the 

adaptive strategies of this project, such as brownfield reuse, waterfront activation, and resilient 

infrastructure [4]. 

 

METHODOLOGY 

Data Sources and Tools 

The research incorporates spatial data from Rio’s planning authority, environmental datasets, and 

Rio’s surveys. Tools such as QGIS and Rhino were employed for analysis and visualization. Mapping 

overlays of flood zones, green cover, pedestrian networks, and land use provided insights into the spatial 

logic [5] (Figure 4). 

AP5 

AP4 
AP2 

AP3 AP1 
Sao Cristovao 

Population Density 

Citywide Population Density: 

Total Population: Approximately 6 million residents. 

Total Area: 1,182.3 km². 

Average Density: Approximately 5,377 people per km² 

High-Density Neighborhoods: 

Copacabana: Approximately 35,000 people per km². 

Ipanema: Approximately 30,000 people per km². 

Leblon: Approximately 25,000 people per km². 

AP1: Old town CBD port 

AP2: MIG residential district Copacabana 

AP3: Industrial and commercial  

AP4: HIG residential district 

AP5: Rural zone and industrial complex 



 

 

Revitalizing São Cristóvão: Integrating Industry, Commerce, and Community                               Vidya Gotmare 

 

 

© STM Journals 2026. All Rights Reserved 61  
 

Stakeholder Mapping 
Key stakeholders included residents, local business owners, municipal bodies, and industrial 

operators. A “day-in-the-life” study helped understand the temporal rhythms, spatial usage, and 
overlapping interests of different user groups [6]. 
 
Planning Framework 

The project adopts a systems-thinking planning framework that interlinks ecological infrastructure, 
industrial productivity, social inclusion, and resilient architecture. The framework is aligned with the 
United Nations’ SDGs and Rio’s local planning documents [7–9] (Figure 5). 
 
Design Development Process 

• Eco-industrial cluster: Initial mapping of industrial actors and material flows informed a spatial 
prototype, which was refined through surveys. 

• Canal revitalization: Site study and analysis helped shape the proposal, including bioswale 
locations, cycling routes, and community gardens. 

• Affordable mixed-use housing: The concept evolved from the analysis of existing building 
typologies and vacancy patterns, combined with policy reviews to align with inclusionary zoning 
incentives [10–13]. 

 
Hammarby Sjöstad, 

Stockholm 

Location: Stockholm, Sweden 

Designer: Stockholm City 
Planning Department, Sweco 

and White Arkitekter 

Client: Stockholm City Council 
Project Area: 200 hectares 

Project Cost: SEK 25 billion 

Docklands, Melbourne 
Location: Melbourne, Australia 

Designer: ARM Architecture, 

Hassell, and Grimshaw 
Client: Development Victoria 

Project Area: 200 hectares 

Project Cost: AUD 17.5 billion 
 

The Brooklyn Army 

Terminal, New York, USA 

Location: Brooklyn, NY, USA 

Designer: WXY Architecture 
and Urban Design 

Project Area: Approx. 4 million 

sq.ft. 

Kranji Vertical Industrial 

Park, Singapore 

Location: Kranji, Singapore 

Designer/Consultant: ID Arch 
Project Area: Approx. 5.8 Ha 

Project Cost: Not publicly 

disclosed 

  

High-density mixed-use development with transit-oriented 

planning. 
Integration of commercial, residential, and recreational spaces. 

Adaptive reuse of heritage buildings within a contemporary urban 

framework. SDG 9 and 11. 
 

Key Takeaways and Lessons for Urban Designers: 

Importance of long-term urban regeneration strategies. 
Challenges of balancing rapid urbanization with sustainability. 

Need for an improved social infrastructure to foster community 

resilience. 

Originally a military supply base, now transformed into a mixed-

use industrial hub housing modern industrial businesses, 
entrepreneurs, and working families. 

SDG 9, 11, 12. 

 
Key Takeaways: 

Adaptive reuse 

The transformation from a military terminal to a modern industrial 
complex showcases successful adaptive reuse of historic 

structures. 

  

Figure 3. International case studies informing the regeneration strategy for São Cristóvão. 
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Figure 4. Functional and spatial analysis identifying industrial, mixed-use, residential, and ecological 

zones. 

 

 
Figure 5. Conceptual mixed-use planning framework integrating blue-green corridors and industrial 

redevelopment. 

 

This design development process ensured that the final proposals were grounded in both technical 

feasibility and community vision. 

                      

                       
               

            

                              

                      

                         

             

      

        

             

      
   

   

                   
                          
                           

                       
                   
                     

                                                        

                                                         

                                

                                                                                             

                
                  
   

                 

                   

   

       
         

      
          

                        

                        

           

                 

           

                          

                

                 

             

               

              

             

               

              

                

                

                     

            

                 

                  

         



 

 

Revitalizing São Cristóvão: Integrating Industry, Commerce, and Community                               Vidya Gotmare 

 

 

© STM Journals 2026. All Rights Reserved 63  
 

Figure 6. Site analysis map showing heat islands, flood zones, green spaces, and opportunity areas. 

 

SITE ANALYSIS 

Existing Conditions 

Currently, São Cristóvão suffers from poor walkability, heat island effects, and polluted canals. Green 

areas are fragmented, and land use is poorly optimized. Vacant lots and underutilized factories offer 

opportunities for reuse (Figure 6). 

 

Opportunities and Constraints 

Opportunities include proximity to transit nodes, a rich industrial base, and a strong cultural identity. 

Constraints include fragmented zoning, vulnerability to floods, and a lack of coordinated governance 

[14–16]. 

 

MASTER PLAN PROPOSAL 

Vision 2050 

The master plan envisions São Cristóvão in 2050 as a resilient, productive, and inclusive urban 

ecosystem. The transformation is based on three pillars: ecological restoration, economic regeneration, 

and social integration [17]. It aims to redefine São Cristóvão as a hub for sustainable manufacturing, 

green jobs, and community life. Industrial activities will no longer operate in isolation but will coexist 

with housing, public spaces, and cultural infrastructure in a dynamic urban environment [18]  

(Figure 7). 

 

Key Strategies 

1. Eco-industrial cluster prototype: Located near the central industrial belt of São Cristóvão, this 

cluster will host small- and medium-scale enterprises in shared production facilities, supported 

by a renewable energy microgrid, waste-to-energy systems, and a shared logistics hub. 

Governance will be managed by the São Cristóvão EIZ Trust, ensuring long-term maintenance 

and equitable access [19]. 

2. Canal revitalization and blue-green corridor: Polluted canals will be transformed into 

multifunctional public spaces, integrating flood management, bioswales, pedestrian and cycle 

tracks, and restored habitats. This corridor will connect residential zones, industrial areas, and 

cultural nodes, fostering both environmental resilience and social interaction. 

3. Affordable mixed-use housing with vertical integration: Mixed-use blocks will combine light 

industries on lower floors with affordable housing above, designed to meet passive cooling and 

Green-blue corridor 

Waterfront activation 

Pedestrian friendly mobility 

Mixed land use 

Affordable housing eco-industry clean energy 

Circular economy 

Potential interventions Current urban context 
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energy efficiency standards. Inclusionary zoning policies will ensure that low- and middle-

income households directly benefit from regeneration. 
 

Each of these strategies includes site-specific spatial plans, governance mechanisms, and phased 
implementation schedules (Figure 8). 

 

 
Figure 7. Concept development diagram illustrating TOD nodes, waterfront activation, and green 

corridor structure. 

 

 
Figure 8. Industrial symbiosis model showing resource flows, circular economy exchanges, and co-

located industries. 
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Phasing and Governance 

The implementation strategy is phased to align with institutional capacity and funding availability: 

• Phase 1 (2025–2030): land acquisition, policy amendments, pilot Eco-industrial zone clusters, 

and canal cleanup. 

• Phase 2 (2030–2040): Infrastructure improvements, affordable housing construction, and last-

mile mobility linkages. 

• Phase 3 (2040–2050): Full district integration, heritage preservation, and economic 

diversification (Figure 9). 

 

Governance will be facilitated through the formation of a São Cristóvão EIZ Trust, a multi-

stakeholder body comprising municipal agencies, private investors, community representatives, and 

NGOs. This body will oversee land management, policy implementation, financial mechanisms, and 

community engagement throughout the project lifecycle [20]. 

 

DISCUSSION 

Innovation and Impact 

• The eco-industrial cluster addresses industrial ecology goals through shared production systems 

and closed-loop infrastructure. 

• Canal revitalization advances climate adaptation, flood management, and public health, and 

creates inclusive public spaces. 

• Affordable mixed-use housing promotes social inclusion, affordable living, and the integration 

of workspaces with residences. 

 

This targeted approach enhances the likelihood of implementation while maintaining alignment with 

the UN Sustainable Development Goals. 

 

The detailed design development process demonstrates how community input, technical feasibility, 

and governance frameworks shaped the outcomes. This emphasis on process as well as product makes 

the model replicable in other post-industrial contexts (Figures 10 and 11). 

 

 
Figure 9. Project phasing strategy for 2025–2050. 

Phase 1 (2025–2030):  
Land acquisition, 

policy amendments, 

pilot Eco-Industrial 
Zone clusters, and 

canal cleanup 

 
 

 

 
Phase 2 (2030–2040):  

Infrastructure 
improvements, 

affordable housing 

construction, and last-
mile mobility 

linkages. 

 
 

 

 
Phase 3 (2040–2050): 

Full district 

integration, heritage 
preservation, and 

economic 

diversification. 
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Figure 10. Master plan proposal: integrated land use, ecological corridors, and mixed-use district 

structure. 

 

 
Figure 11. Master plan proposal showing mobility network, development clusters, and open-space 

systems. 

 

 
Figure 12. 3D perspective view illustrating the spatial form and built-environment transformation of 

São Cristóvão. 
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Implementation Challenges 

Despite its potential, the plan faces several barriers: 

• Regulatory complexities and inertia within municipal institutions may slow zoning reforms and 

infrastructure investments. 

• Land ownership fragmentation creates difficulties in pooling land for large-scale redevelopment. 

• Financing challenges exist for sustaining long-term investments in green infrastructure, public 

housing, and social services, which require innovative funding mechanisms and strong political 

will. 

 

Broader Applicability 

The revitalization model for São Cristóvão can be adapted to other post-industrial neighborhoods, 

especially in the Global South, where patterns of informal labor, obsolete infrastructure, and socio-

environmental injustice prevail. Its flexible phasing, modular zoning, and circular economic strategies 

allow for adaptation across varied cultural and regulatory environments (Figure 12). 

 

This approach can inspire planning agencies and practitioners in Latin America, South Asia, and 

Africa to rethink declining industrial areas as engines of green transition and inclusive development. 

 

CONCLUSION 

São Cristóvão’s transformation is not merely a physical intervention; it is a re-imagining of how cities 

can foster productivity, equity, and sustainability simultaneously. By weaving together industry, 

commerce, and community, the master plan challenges the notion that economic growth and 

environmental restoration are mutually exclusive. It offers a replicable model for 21st-century urbanism 

that prioritizes people, restores ecological systems, and celebrates place-based identity. Through this 

lens, São Cristóvão is not only revitalized but also redefined as a city district that leads by example in 

the global movement toward regenerative urban futures. 
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