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Abstract: The transition to a circular economy (CE) is essential for achieving sustainable 
urban development. This research project aims to promote sustainable regional development in 
Chinchiná, Caldas, by implementing circular economy practices tailored to its unique 
context as a coffee-producing municipality. Through the articulation of Productive 
Environmental Education Projects (PRAE), waste management strategies, and collaborative 
models involving garbage recyclers and local organizations, we propose a Fifth Helix 
framework that integrates academia, community, local government, ecology, and 
industries. The methodology includes bibliometric analysis, surveys, document analysis, 
trend identification, and model structuring to assess local capacities and design actionable 
strategies. Expected results include a 20% increase in recycling rates, engagement of 500 
students in PRAE programs, and empowerment of informal garbage recyclers through 
capacity-building initiatives. Anticipated impacts encompass social inclusion, environmental 
preservation, and economic growth, aligning with Colombia’s national policies and 
Chinchiná’s local needs. 
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Introduction 
The circular economy (CE) has emerged as a transformative paradigm to address global 

environmental challenges while promoting inclusive economic growth (Geissdoerfer et al., 
2021). In Colombia, the National Development Plan (NDP) 2022–2026 emphasizes 
sustainable development, waste reduction, and resource efficiency (DNP, 2022). Similarly, 
the Department of Caldas has prioritized environmental education and sustainable practices 
through its Regional Development Plan (RDP) (Gobernación de Caldas, 2023). Despite 
these efforts, urban centers like Chinchiná face significant challenges such as fragmented 
waste management systems, high organic waste generation due to coffee production, and 
limited community engagement in sustainability initiatives. 

Chinchiná, known for its coffee production and vibrant ecosystems, requires innovative 
solutions to balance economic activities with environmental stewardship. Local policies, 
such as the Municipal Development Plan (MDP) 2020–2023, highlight waste management 
and environmental education as key priorities (Alcaldía de Chinchiná, 2020). However, 
fragmented efforts among stakeholders–including local government, businesses, academia, 
and communities–hinder progress toward sustainable urban development. Informal garbage 
recyclers, who play a critical role in waste recovery, often lack institutional support and 
recognition. 
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Figure 1. Extracted from https:// 
www.diccionariodecolombia.expert/diccionario-enciclopedico/chinchina/ 

 
This research builds on the Fifth Helix model, which extends the traditional Quadruple 

Helix by incorporating ecological considerations into collaborative frameworks (Carayannis & 
Campbell, 2020). By integrating academia, community, local government, ecology, and 
industries, this study seeks to foster associativity and co-create solutions tailored to 
Chinchiná’s unique context. Key objectives include: 

1. Enhancing local capacities for waste management through participatory 
approaches. 

2. Strengthening PRAE initiatives to promote environmental awareness and action. 
3. Designing a collaborative model that empowers garbage recyclers and waste 

management organizations. 
Recent studies underscore the importance of multi-stakeholder collaboration in CE 

implementation (Lieder & Rashid, 2022; Singh et al., 2023). For instance, Gómez et al. 
(2021) highlight successful CE practices in Latin American cities, emphasizing the role of 
local governments and grassroots organizations. Similarly, Martínez et al. (2023) 
demonstrate how PRAE programs can drive behavioral change and foster sustainable habits 
among students and communities. 

In this context, this research aligns with national and local policies while addressing 
gaps in knowledge and practice. By leveraging Colombia’s regulatory frameworks, such as 
Law 1450/2011 on waste management and Resolution 1807/2019 on environmental 
education (Ministerio de Ambiente y Desarrollo Sostenible, 2020), this project seeks to 
catalyze systemic change in Chinchiná. Potential risks, such as resistance from stakeholders 
or insufficient funding, will be mitigated through transparent communication, capacity-
building workshops, and partnerships with local institutions. 
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Materials and Methods 
 
1. Bibliometric Analysis 
To identify global trends and best practices in urban circular economy implementation, 

a bibliometric analysis will be conducted using Scopus-indexed articles from 2020 to 2025. 
Keywords such as „circular economy,“ „urban sustainability,“ „waste management,“ 
„garbage recyclers,“ and „environmental education“ will guide the search. Tools like 
VOSviewer and CiteSpace will be used to visualize networks of collaboration and thematic 
clusters (Wang et al., 2022). The findings will inform the design of targeted interventions 
and collaborative models. 

 
2. Surveys 
Structured surveys will be administered to key stakeholders, including local government 

officials, business leaders, academics, community members, and waste management 
organizations. Questions will focus on current waste management practices, perceived 
barriers to CE adoption, and opportunities for collaboration (Zhang et al., 2023). Examples 
of survey questions include: 

 What are the main challenges you face in waste management? 
 How can local policies better support circular economy practices? 

A sample size of 300 respondents will ensure statistical reliability. Qualitative 
interviews will also be conducted with key stakeholders to capture deeper insights. 
 

3. Document Analysis 
Relevant documents, including national and local policies (e.g., NDP, RDP, MDP), 

academic publications, and official reports, will be analyzed to determine existing 
capacities and policy alignment. Specific documents include Resolution 1807/2019 on 
environmental education and Law 1450/2011 on waste management (Rodríguez et al., 
2021). A timeline will be established to systematically review and synthesize findings. 

 
4. Trend Identification 
Using data from bibliometric analysis, surveys, and document analysis, emerging 

trends in CE practices will be identified. A SWOT analysis (Strengths, Weaknesses, 
Opportunities, Threats) will be used to prioritize trends and translate them into actionable 
interventions (Liu et al., 2023). 

 
5. Model Structuring 
A Fifth Helix model will be developed to integrate academia, community, local 

government, ecology, and industries. A visual representation of the model will be created, 
highlighting stakeholder roles and interactions. The model will be operationalized through 
workshops, pilot projects, and stakeholder meetings to ensure practical implementation 
(Carayannis & Campbell, 2020). 

 

Expected Results 
1. Comprehensive mapping of local capacities and barriers to CE implementation in 

Chinchiná, including a 20% increase in recycling rates. 
2. Enhanced PRAE initiatives engaging 500 students and fostering long-term 

behavioral change. 
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3. A robust Fifth Helix model that promotes associativity and co-creation in waste 
management and CE practices. 

4. Empowered garbage recyclers and waste management organizations through 
capacity-building programs and policy advocacy. 
 

Expected Impacts 
 

Social Impacts 
 Increased community participation in CE initiatives, fostering social inclusion and 

empowerment. 
 Strengthened environmental education through PRAE programs, leading to long-

term behavioral change. 
 
Environmental Impacts 
 Reduced waste generation and improved recycling rates, contributing to environmental 

preservation. 
 Enhanced biodiversity conservation through ecologically informed practices. 
 Economic Impacts 
 Creation of green jobs and income-generating opportunities for garbage recyclers 

and waste management organizations. 
 Cost savings for local businesses through resource efficiency and waste reduction. 
These impacts will be measured using specific metrics, such as job creation numbers, 

reduction in landfill use, and increased biodiversity indices. To ensure sustainability beyond 
the project's duration, partnerships with local institutions and policy changes will be 
prioritized. 
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