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Abstract

St. Vincent and the Grenadines (SVG), with all its natural beauty and picturesque landscape, is in urgent need to address the critical environmental and economic challenges it faces. As a Small Island Developing State (SIDS), without a doubt, if measures are not put in place to ensure a sustainable future, then “Tomorrow’s Child” will face unprecedented problems of survival. (Furley and Smith,2020) posited that the journey towards sustainability can start with small but very significant steps.  In light of this fact, this dissertation explores the potential of the Circular Economy (CE) model as a transformative approach to advancing the Sustainable Development Goals (SDGs) in SVG. The Circular Economy tolerates a focus on the minimization of waste, the reuse of materials, which would ultimately foster economic resilience. An adaption of this model will allow SVG to address pressing challenges such as resource depletion, environmental degradation, and the high costs associated with waste disposal.

In addition, this study investigates how the Solid Waste Management Unit (SWMU) in SVG operates currently and evaluates the alignment of their practices with specific SDGs, including SDG 6 (Clean Water and Sanitation), SDG 11 (Sustainable Cities and Communities), SDG 12 (Responsible Consumption and Production), SDG 13 (Climate Action) and SDG 12 (Life Below Water). Through a mixed-method approach involving qualitative interviews and surveys with key stakeholders and quantitative data analysis of waste generation and recycling patterns, the research assesses, both the readiness of SVG’s infrastructure for a circular transition and the socio-economic implications of such a shift.

Literature available indicated that integrating circular economy principles into SVG’s waste management policies could enhance resource efficiency, reduce environmental impact associated with climate change, and promote sustainable development. However, there were major challenges related to policy frameworks, public awareness, and resource allocation and it was of paramount importance that these challenges were considered. Many of the participants in this research knew in theory, how CE can help in achieving the SDGs and again the challenges in implementing such a practice surfaced.  This research concludes with recommendations for policy interventions and collaborative strategies that could strengthen the Solid Waste Unit’s capacity to implement circular initiatives effectively, thus contributing to SVG’s sustainable development objectives.
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Chapter One: Introduction

1.1 Background

In small island developing states like St. Vincent and the Grenadines, waste management presents a frightening challenge mainly because of geographic, economic, and social limitations. Prime Minister of Saint Vincent and the Grenadines, Dr. The Honorable Ralph Gonsalves, delivered a compelling argument in his advocacy of SIDS at the United Nations General Assembly (        ) and argued that there are unique challenges that SIDS face and most often than not, these vulnerabilities are a direct result of the actions of developed nations. As a matter of fact, with inadequate land space, reliance on imports, and intensifying consumerism, SVG is producing waste at levels unsustainable within a linear, “take-make-dispose” economic model. Studies indicate that many SIDS face similar challenges; improper waste management can lead to ecological degradation, increased pollution, and negative impacts on community health and local economies (UNEP, 2019).

The concept of the CE offers a transformative approach. Unlike the traditional linear economy, the CE focuses on extending the lifecycle of products through reuse, repair, recycling, and repurposing, thereby minimizing waste. According to the Ellen MacArthur Foundation (2017), the CE is described as a “regenerative system” designed to reduce waste and maximize resource use, particularly valuable for nations with limited resources like SVG. An examination of the principles of  CE will show that it aligns with the United  SDGs, especially SDGs 11 (Sustainable Cities and Communities), 12 (Responsible Consumption and Production), and 13 (Climate Action), which emphasize sustainable practices that promote environmental stewardship and resilience (United Nations, 2015).

In SVG, the SWMU has been tasked with addressing the nation’s growing waste concerns, yet the challenges persist. Local reports reveal that SVG’s existing waste management infrastructure lacks the capacity to sustainably manage waste, especially as landfill space becomes increasingly scarce (SVG Ministry of Health, Wellness, and the Environment, 2021). One would think that since SVG has so many available land, it should be easy to source space for a land fill. However, these land are already used as farmlands by private entities and to acquire them would be easier said than done.  The Caribbean Development Bank (CDB, 2021) highlights that the lack of a systematic waste reduction framework has led to greater environmental strain and economic pressures on communities in the region, as waste piles up and public health issues grow.

The urgency for SVG to adopt circular economy principles is underscored by personal observations of how inadequate waste management contributes to poverty and inequality within the community. This research thus represents both an academic inquiry and a personal commitment to finding sustainable solutions that could ultimately contribute to poverty alleviation, community resilience, and environmental sustainability in SVG.

1.2. Problem Statement

 To reiterate, in SVG, waste generation continues to rise, adding pressure to limited landfill capacity and this can impact community health and economic well-being ( _________).( ElSaid and Aghezzaf 2018) posited that while it is true that an increase in waste generation may be an indicator that a country is developing, (Wilts,2012) reasoned that it can become problematic, if not controlled.  Current waste practices in the Caribbean often lead to pollution, especially in coastal and marine environments, which are vital for the region’s tourism industry and local biodiversity (UNEP, 2019).

This problem is further intensified by limited resources and infrastructure in SVG’s waste management system. The economic impact of waste mismanagement is significant, with SVG’s spending on waste-related healthcare and environmental remediation adding strain on public budgets (CDB, 2021). Poverty levels are also affected as the degradation of natural resources—critical to local tourism and agriculture—reduces economic opportunities for SVG’s population (CDB, 2021).

Circular economy principles offer a promising pathway for SVG, as they can foster sustainable practices that transform waste from a burden into a resource. By examining CE strategies that can be adapted for SVG, this study seeks to address the underlying issues within SVG’s waste management system and align them with SDGs. This approach may help SVG to manage waste sustainably, protect its natural environment, and improve socio-economic outcomes.

1.3. Research Objectives

To address the urgent need for sustainable waste management in SVG to aid in the achievement of the SDGs, this study was structured around the following objectives:

1. Assessing the current Solid Waste Management practices in SVG: This objective aimed to identify the strengths and weaknesses of existing waste management practices. Recent literature on Caribbean waste management indicated that inefficiencies in collection, disposal, and resource recovery are common in SIDS (CARICOM, 2018).


2. Examining the alignment of these practices with the Sustainable Development Goals (SDGs): This objective focused on evaluating whether SVG’s current waste management strategies align with SDGs 11, 12,13 and 14. Research from UNEP (2019) emphasized that SIDS can play a unique role in advancing SDGs through localized sustainable practices.


3. Investigating the core principles of the Circular Economy and their potential application to Solid Waste Management (SWM) in SVG: This objective explored how the principles of the circular economy—such as designing for longevity, promoting reuse, and establishing recycling loops—can be adapted to SVG’s specific needs (Ellen MacArthur Foundation, 2017).


4. Developing recommendations for circular integration within SVG’s waste management system: This objective sought to propose actionable steps that SVG’s Solid Waste Management Unit can take to incorporate CE principles. Recommendations will be grounded in best practices and feasibility assessments, focusing on interventions that are economically viable and environmentally sustainable.



1.4. Research Questions

The study was guided by the following research questions:

1. What are the current limitations and challenges faced by SVG’s Solid Waste Management Unit?


2. How aligned are SVG’s waste management practices with SDGs 11, 12,13 and 14?


3. What core principles of the circular economy can be applied to enhance the sustainability of waste management in SVG?


4. What practical recommendations can be made for integrating circular economy principles into SVG’s Solid Waste Management practices?



Each question is crafted to guide the investigation toward understanding the gaps in current waste management practices and the potential of CE principles to address these challenges in SVG’s context.

1.5. Scope and Significance of the Study

 This research was focused on assessing the Solid Waste Management Unit’s practices in SVG, evaluating their alignment with sustainable development goals, and exploring the potential of CE principles within this context. By analyzing regional data, international reports, and local insights, the study aimed to generate a robust framework tailored to SVG’s specific waste management needs.

This study has the potential to offer a sustainable waste management model that is tailored for SVG. By adopting circular economy principles, SVG can reduce waste, create local economic opportunities, and reduce environmental impacts, ultimately contributing to poverty alleviation. For instance, improved waste management has been shown to contribute to job creation and environmental resilience in developing regions (World Bank, 2018). Additionally, this research may serve as a model for other Caribbean nations, showcasing how SIDS can effectively integrate CE principles to meet global sustainability goals.
Chapter 2 Literature Review

2.1 Introduction to the Circular Economy

The Circular Economy (CE) has emerged as a revolutionary concept in response to the growing environmental, economic, and social challenges caused by unsustainable production and consumption patterns. Traditionally, economies have operated on a linear model—take, make, and dispose. This approach has contributed to the depletion of natural resources, the accumulation of waste, and the exacerbation of environmental degradation. In contrast, the Circular Economy offers a sustainable alternative by emphasizing the importance of closing the loop of product lifecycles, reducing waste, and promoting the continuous use of resources. This shift is compulsory as the world confronts the burning issues of resource insufficiency, climate change, and environmental contamination.
	
Origins and Evolution of the Circular Economy

The roots of Circular Economy can be traced back to ecological and systems thinking theories that challenge the traditional linear model of production and consumption (Savy and Sarkar,2024). In the 1960s, economist Kenneth Boulding introduced the idea of the “spaceship Earth,” suggesting that the planet operates as a closed system with finite resources. He argued that human economic activities should align with ecological limits to ensure long-term sustainability (Boulding, 1966). Boulding’s concept laid the groundwork for thinking about resource cycles and the interdependence of economic systems and natural ecosystems.

The term "Circular Economy" as it is understood today began to gain traction in the 1990s, drawing inspiration from the works of thinkers such as Walter R. Stahel and his "Cradle to Cradle" philosophy, which advocated for products to be designed for reuse, recycling, and regeneration (Stahel, 2016). Stahel, often referred to as one of the founding figures of the CE, emphasized the potential of durable goods and the importance of maintaining the value of products, components, and materials in the economy for as long as possible. This idea contrasted with the conventional focus on maximizing short-term consumption and linear product life cycles.

A more structured and widely adopted definition of the Circular Economy emerged in the 2000s through the work of the Ellen MacArthur Foundation, which began focusing on practical ways to implement CE principles in global supply chains. The Foundation’s influential work on CE has shaped many of the frameworks and policies that are now being implemented worldwide, especially in the European Union. In its vision, the Circular Economy is defined as "an economic system that is restorative by design, aiming to keep products, components, and materials at their highest utility and value at all times" (Ellen MacArthur Foundation, 2017). It encapsulates strategies such as reducing waste through product life extension, embracing product-as-a-service models, and prioritizing closed-loop systems where materials are perpetually cycled back into the production process.
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Core Principles of the Circular Economy

The core principles of the Circular Economy revolve around three interconnected pillars: designing out waste and pollution, keeping products and materials in use, and regenerating natural systems. These principles promote a system that is restorative and regenerative by design rather than one that is extractive and wasteful.

1. Designing Out Waste and Pollution: One of the foundational aspects of the Circular Economy is designing products and systems in a way that eliminates waste and pollution from the outset. This notion advocates for a shift in how products are created, focusing on eco-design, which takes into account the entire lifecycle of a product. Instead of producing products that will ultimately be discarded, CE encourages the creation of goods that can be easily disassembled, reused, or recycled. This requires a rethinking of traditional design processes, where the environmental impact of manufacturing, use, and disposal is minimized.


2. Keeping Products and Materials in Use: The second core principle is to maximize the use of products, components, and materials by extending their life cycle. This can be achieved through practices like repair, refurbishment, remanufacturing, and reuse. By keeping products in use for longer, we can reduce the demand for new raw materials and limit the amount of waste generated. In a circular economy, consumers are not just buyers—they are also users, repairers, and maintainers of products. The goal is to shift away from a culture of disposability and embrace more sustainable consumption patterns.


3. Regenerating Natural Systems: The final principle of CE involves enhancing and regenerating the environment rather than depleting it. In this view, economic activities should actively contribute to the regeneration of natural systems, including soil, water, and ecosystems. This principle encourages practices such as sustainable farming, which replenishes soil health through composting and crop rotation, as well as initiatives that enhance biodiversity and restore ecosystems degraded by industrial activities. In the CE model, waste is not simply discarded; it becomes a resource that can regenerate natural systems.
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Fig 2: Pillars of the CE

2.2 The Circular Economy and the Global Sustainability Agenda

The Circular Economy is not just a business model; it is also a crucial element of the global sustainability agenda. Its alignment with the United Nations Sustainable Development Goals (SDGs) is particularly evident, as it addresses a range of global challenges, including climate change, resource depletion, and economic inequality. The transition to a circular economy can help reduce carbon emissions, conserve biodiversity, and promote inclusive economic growth.

The Circular Economy (CE) offers an excellent pathway for achieving SDG 11, particularly in fostering sustainable cities and communities. By reimagining waste as a resource, CE reduces the environmental strain of urbanization, aligning with SDG 11 aim to minimize waste’s impact on air, water, and land. For instance, Amsterdam’s CE model has turned construction debris into reusable materials, inspiring sustainable housing designs and circular urban planning. In SVG, CE principles can revolutionize solid waste management in small cities like Kingstown, where plastic waste could be repurposed into eco-friendly products, reducing landfill dependency. Moreover, CE fosters resilient urban economies by localizing production systems, reducing imports, and creating green jobs, as seen in Curitiba, Brazil. This approach not only supports SDG 11 by promoting inclusive urbanization but also strengthens urban governance by encouraging collaboration among governments, businesses, and communities. For SVG, adopting CE principles can mean smarter cities with cleaner streets, sustainable housing, and empowered communities, paving the way for an environmentally and economically balanced future.




Another key SDGs that the Circular Economy supports is SDG 12: Responsible Consumption and Production. This goal calls for the reduction of waste generation and the promotion of sustainable practices across industries. The Circular Economy directly contributes to SDG 12 by rethinking product life cycles, fostering more sustainable production methods, and encouraging consumers to adopt more responsible consumption behaviors (United Nations, 2015). By embracing CE principles, industries can reduce their environmental impact while simultaneously increasing efficiency and profitability.

In addition to SDG 12, the Circular Economy also plays a role in SDG 13 (Climate Action). Waste management and landfills are among the largest contributors to greenhouse gas emissions. By shifting to a circular model, where waste is minimized, materials are reused, and emissions are reduced, economies can significantly mitigate the impacts of climate change. This has been demonstrated in countries such as Sweden, where recycling initiatives and waste-to-energy systems have substantially reduced carbon emissions (Kalmykova et al., 2018).

Furthermore, SDG 14 (Life Below Water) is closely tied to CE, particularly as it addresses marine pollution caused by plastic waste and other pollutants. By reducing the amount of waste that ends up in oceans and waterways, CE can contribute to the protection of marine ecosystems and sustainable fisheries. This aspect of CE is particularly pertinent for small island states like St. Vincent and the Grenadines, where the local economy relies heavily on marine resources.

2.3 The Circular Economy in the Context of Small Island Developing States (SIDS)

For Small Island Developing States (SIDS) like St. Vincent and the Grenadines, the adoption of Circular Economy principles offers an opportunity to address the unique challenges they face, including resource scarcity, waste management issues, and vulnerability to climate change. SIDS often have limited land space for waste disposal and face challenges in managing the sheer volume of waste generated, particularly in the tourism and agricultural sectors.

 Circular Economy presents an opportunity for these nations to rethink their waste management strategies and reduce their reliance on landfills. By adopting circular models that promote recycling, reuse, and resource recovery, SIDS can mitigate the environmental impacts of waste while fostering sustainable economic development. Moreover, adopting CE can reduce the importation of raw materials, thus lowering costs and enhancing resource security in regions where raw materials are scarce, and SVG exemplifies such a place. 

The transition to a Circular Economy in SIDS is not only a sustainable solution but also a strategic one for resilience. As these nations face the challenges of global climate change and environmental degradation, a circular approach can provide a means of mitigating the risks associated with resource scarcity and environmental vulnerability. By adopting CE principles, SIDS can promote economic resilience, protect their natural environments, and achieve long-term sustainability.




2.4 Solid Waste Management in St. Vincent and the Grenadines

The challenge of managing solid waste in small island developing states (SIDS) like St. Vincent and the Grenadines (SVG) is multifaceted. Given its geographical constraints, limited natural resources, and growing population, SVG is increasingly struggling with the effects of waste mismanagement. The country’s dependence on traditional waste management methods, such as landfilling and the absence of effective recycling programs, has resulted in escalating environmental, economic, and social challenges. This section of the literature review will examine the current state of Solid Waste Management (SWM) in SVG, the policies that guide waste disposal, the infrastructure in place to handle waste, and the potential benefits of integrating Circular Economy (CE) principles into the waste management practices of the country.

 Waste Generation and Composition in St. Vincent and the Grenadines

Waste generation in SVG is influenced by several socio-economic and environmental factors. According to the Solid Waste Management Unit (SWMU) of SVG, the country generates an estimated 40,000 tons of waste annually, with a significant percentage coming from urban and semi-urban areas (Ministry of Health, 2016). The composition of this waste includes organic matter, plastics, paper, and other recyclable materials, which presents both a challenge and an opportunity for more sustainable waste management practices.

1. Residential Waste

In residential areas, household waste is the largest contributor to the overall waste stream. Francis (2020) outlines that organic waste, which includes food scraps, yard trimmings, and other biodegradable materials, accounts for approximately 60% of the total waste generated in households. The residential waste in SVG is often poorly segregated, making it difficult to recover recyclable materials. This is compounded by a lack of awareness about the benefits of recycling and composting.

A study by Harris et al. (2015) reveals that waste segregation is not commonly practiced in the home, with many households mixing recyclable materials with general waste. This not only increases the pressure on landfill sites but also limits the ability to recycle materials like plastic, glass, and paper effectively. It is evident that a more systematic approach to waste segregation could significantly reduce the volume of waste directed to landfills.

2. Commercial and Industrial Waste

The commercial and industrial sectors are also significant contributors to SVG’s waste generation. Waste from businesses, including food packaging, plastic bottles, and other consumables, adds pressure to the already burdened waste disposal systems. Pinnock (2017) notes that the tourism sector, in particular, generates a large volume of waste, with single-use plastics, packaging materials, and food waste being among the primary items disposed of by hospitality establishments. This sector is a major contributor to the rising levels of waste, especially during peak tourist seasons.

The majority of businesses in SVG, including those in the tourism industry, lack structured waste management systems, further complicating efforts to reduce the environmental impact of waste. A case study conducted by Lloyd and Gittens (2019) highlights that while large hotels and resorts in the Grenadines have started adopting sustainability measures such as reducing plastic use and providing waste segregation bins, these practices are still in the early stages and not universally implemented across all sectors of the country.

 Waste Management Infrastructure in SVG

Limited land area, financial constraints, and underdeveloped waste management facilities are some factors which challenge SVG’s waste management infrastructure. The SWMU is solely responsible for managing the collection, transport, and disposal of solid waste throughout the entire country and this is compounded by the fact that there are limited resources to address the growing demands of waste management in both urban and rural areas.

Landfills and Waste Disposal

The primary waste disposal site in SVG is the Diamond Landfill, located in the central part of the island. Notably, there are currently five (5) landfills in SVG including the main one in Diamond. Walton et al. (2019) argued that while the landfill has served its purpose for decades, it is rapidly approaching full capacity. The increasing volume of waste generated, combined with inefficient waste management practices, threatens to overwhelm the existing landfill infrastructure. The lack of proper waste treatment technologies, such as waste-to-energy plants or composting facilities, further compounds the issue.

The Diamond Landfill is situated in an environmentally sensitive area, which has raised concerns about the long-term environmental impact of waste disposal. Pereira (2020) emphasizes the vulnerability of the landfill to environmental contamination, particularly in flood-prone areas where the leachate from the landfill could seep into the surrounding water bodies. Moreover, limited capacity for expansion and poor waste segregation practices in the landfill mean that recyclable materials continue to be dumped along with general waste, which contributes to the rapid filling of the site.

Waste Collection and Transport

Waste collection in SVG is managed by the SWMU, which conducts regular waste collection from residential, commercial, and industrial areas. However, due to inadequate financial resources and outdated collection methods, waste collection is not as efficient as it could be. Brown (2018) identifies that waste collection services are often inconsistent, with some rural areas receiving irregular pickups due to transportation limitations. Nonetheless, a garbage truck is scheduled to pick up waste once a week in each village in SVG. Additionally, and very importantly, there is no formal mechanism for segregating waste at the curbside, which further complicates recycling efforts.

In urban areas like Kingstown, waste management practices are more organized, but challenges such as overcrowded streets and inefficient waste collection schedules persist. Nurse (2019) notes that even within urban centers, many areas face waste disposal issues due to improper waste handling and the lack of education on waste management.

Waste Segregation and Recycling Practices in SVG
One of the critical components of an effective waste management system is the ability to segregate and recycle waste at the source (     ). In SVG, however, waste segregation practices remain underdeveloped, with most waste being disposed of in an undifferentiated manner.

Recycling Challenges

Recycling in SVG is still in its infancy. According to James (2018), while there are efforts to promote recycling through educational campaigns and drop-off centers for recyclables, the country lags behind global recycling standards. The Caribbean Development Bank (2017) pointed out that less than 10% of the waste generated in SVG is recycled, compared to an average global recycling rate of approximately 30%. The lack of a centralized recycling facility and the absence of convenient access to recycling bins for the general public means that many recyclable materials end up in landfills.

Lynch (2016) suggested that SVG could improve its recycling rates by introducing more accessible recycling bins in public spaces, encouraging the private sector to take responsibility for waste reduction, and incorporating recycling education into the school curriculum. Barbados, a neighboring Caribbean Island, has been successful in implementing a national recycling program that SVG could adapt to suit its own context. In Barbados, public-private partnerships have led to the establishment of recycling centers that encourage the sorting and recycling of materials such as plastic, paper, and glass (Barbados Ministry of Environment, 2017).

Composting and Organic Waste

Organic waste, which constitutes a significant portion of SVG’s waste stream, presents an opportunity for composting. Cox et al. (2017) emphasize the potential of composting as a sustainable method for managing organic waste in SVG. With appropriate infrastructure and education, organic waste could be diverted from landfills and used to create compost that could benefit local agricultural industries. In fact, organic farming advocates argue that composting could become an essential part of SVG’s agricultural practices, providing a cost-effective solution to waste disposal while enriching the soil (Ministry of Agriculture, 2015).

Despite these benefits, Harris et al. (2015) highlighted the low participation in composting programs. Most households are unaware of the long-term environmental and economic benefits of composting, and as a result, organic waste continues to be disposed of with general waste. To encourage composting, the government could consider implementing educational campaigns and providing incentives to households that participate in organic waste diversion.

2.5 Public Education and Behavioral Change in Waste Management

Public education is a critical aspect of improving waste management in SVG. According to Pereira (2020), waste mismanagement in the country is not just due to infrastructure limitations but also due to a lack of awareness about the environmental impacts of improper waste disposal. Citizens are often uninformed about the negative effects of practices like illegal dumping, burning of waste, and mixing recyclables with general waste.

The Need for Public Awareness Campaigns

The implementation of comprehensive public education campaigns could help change the public’s attitude toward waste disposal. Nurse (2019) suggests that such campaigns should focus on the importance of waste segregation, recycling, and the environmental consequences of improper waste management. For instance, efforts to promote responsible plastic use, as demonstrated in Trinidad and Tobago, where educational programs aimed at reducing plastic consumption have had positive results, could be adapted for SVG’s context (Lynch, 2016).

Additionally, public education campaigns should focus on the health risks associated with improper waste disposal. Brown (2018) highlights that illegal dumping of waste in public spaces can lead to the spread of diseases and attract pests, which poses significant public health risks, particularly in urban areas. By raising awareness about the importance of maintaining clean surroundings and reducing waste, SVG could improve waste management and mitigate the health risks posed by waste.





2.6. Regional and Local Realities: Implementing Circular Economy in SVG

While the global benefits of the Circular Economy are widely acknowledged, translating these concepts into practical, local realities remains a significant challenge. In SVG, the potential for the CE to drive sustainable development is clear, but the country’s economic and infrastructural constraints must be taken into account.

A Case for Local Circular Economy Initiatives

The challenge of waste management in SVG is compounded by limited infrastructure and a lack of public awareness. However, Pinnock (2017) highlights that small-scale, locally-driven CE initiatives can have a significant impact. These initiatives, often grassroots in nature, can engage local communities in sustainable waste practices, thus achieving SDG 12 on a smaller scale.

For example, one promising area for CE in SVG is the promotion of local composting. In many communities, particularly those involved in small-scale agriculture, organic waste is abundant, but its disposal often results in environmental harm. By promoting composting, SVG could create a local circular economy where organic waste is turned into valuable resources that nourish the soil. Such practices also reduce the need for chemical fertilizers, which are harmful to the environment and human health. Lloyd and Gittens (2019) emphasize the significant role of community-based initiatives in achieving SDG 13 through localized, sustainable solutions that combat waste while improving agricultural yields.

Policy Challenges and Opportunities

Although local initiatives show promise, the success of CE in SVG depends heavily on policy frameworks and government support. Francis (2020) argues that SVG must establish clear policies that incentivize sustainable business practices, facilitate recycling, and promote innovation in waste management. Effective policies can encourage industries to adopt circular practices by offering tax incentives, subsidies for sustainable technology, and regulations that require producers to take responsibility for the entire life cycle of their products.

Regional cooperation is also vital. Countries like Barbados have taken steps toward promoting CE regionally by collaborating on waste management projects, but more efforts are needed to build a cohesive approach that includes waste-to-energy projects, recycling programs, and circular design strategies. Cox et al. (2017) point out that regional organizations, such as the Caribbean Community (CARICOM), can play a crucial role in facilitating knowledge sharing and technical assistance, ensuring that small island states like SVG do not face these challenges alone.

2.7. The Way Forward: Circular Economy as a Blueprint for SVG’s SDG Journey

To summarize, the transition to a Circular Economy in SVG is not just a theoretical framework but a practical approach that can be deeply embedded into the country’s development agenda. The CE offers pathways to reduce waste, create jobs, promote innovation, and contribute to climate action, all while supporting the achievement of the Sustainable Development Goals. However, the road ahead will require concerted efforts from both government and the private sector to overcome barriers related to financing, infrastructure, and public awareness.

By drawing on local and regional examples of CE in practice, SVG has the potential to take bold steps toward a more sustainable, resilient future. Through policy reforms, infrastructure development, and community engagement, the country can align itself with the global movement toward sustainable development and a greener, more circular future.





Methodology
In quest to ensure an in-depth exploration of the potential of the Circular Economy (CE) in supporting the St. Vincent and the Grenadines (SVG) Solid Waste Management Unit (SWMU) to achieve Sustainable Development Goals (SDGs) 11, 12, 13, and 14 the methodological framework for this research was meticulously designed. The study used a mixed-methods approach, integrating both qualitative and quantitative strategies, which ensured a comprehensive understanding of the topic. This chapter provides a detailed account of the research design, data collection processes, sampling methods, analytical tools, and ethical considerations.

3.1 Research Design

A mixed-methods approach was selected to connect the strengths of both qualitative and quantitative methodologies, allowing for a rounded analysis of the research questions. Creswell and Plano Clark (2018) argued that mixed-methods designs are particularly effective when addressing complex, multifaceted research problems, such as integrating CE principles into solid waste management systems. Qualitative data derived from interviews with policymakers and practitioners offer nuanced insights, while the survey enabled the identification of public perceptions and trends across a representative sample of the SVG population.

.



3.2 Target Population

This study targeted two primary populations:

1. Policy Stakeholders: Interviews were conducted with SVG's Prime Minister Ralph Gonsalves, Minister of Health Jimmu Prince, Minister of Tourism Carlos James, SWMU Manager Mr. Creese, and garbage disposal contractor Jomo Jack. These individuals were chosen for their influential roles in policymaking, implementation, and operational management of waste systems. Their insights were invaluable in assessing the current practices and policy frameworks governing waste management in SVG.


2. General Public: A survey of 300 individuals was conducted, covering diverse demographics such as age, gender, socio-economic status, and geographic location (urban vs. rural). This group represented the end-users of waste management systems and provided critical feedback on public engagement and awareness of CE principles.



3.4 Sampling Methodology

To ensure representativeness, stratified random sampling was employed for the survey. Stratification was based on demographic variables such as age, gender, and location to capture a balanced view of public perceptions. According to Etikan and Bala (2017), stratified sampling enhances the reliability and validity of survey results by ensuring proportional representation of key subgroups within the population.

For the qualitative component, purposive sampling was used to identify key informants who possess expert knowledge and decision-making authority in waste management and policy. As Silverman (2021) suggested, purposive sampling is essential in qualitative research to ensure the collection of rich, context-specific data.

3.5 Data Collection Methods

3.5.1 Interviews

Semi-structured interviews were conducted with the five policy stakeholders. This approach was chosen for its flexibility, allowing for the exploration of predetermined themes while accommodating emerging topics of interest (Kvale and Brinkmann, 2015). Interview questions focused on:

Current waste management practices in SVG.

Alignment of these practices with SDGs 11, 12, 13, and 14.

Opportunities and challenges of integrating CE principles into waste management.


Interviews were conducted in person where possible, with virtual alternatives provided to ensure accessibility. Each interview lasted approximately 60 minutes and was audio-recorded with the participants' consent.

3.5.2 Survey

The survey comprised 20 questions, including a mix of Likert-scale, multiple-choice, and open-ended questions. The questionnaire was designed to assess:

Public awareness of CE and SDGs.

Attitudes toward waste segregation, recycling, and reuse.

Perceptions of SWMU's efficiency and environmental impact.


Data collection was conducted over four weeks, using both online platforms (Google Forms) and in-person distribution in public spaces such as markets and community centers. This dual approach ensured inclusivity, particularly for participants with limited digital access.

3.6 Data Analysis

3.6.1 Qualitative Analysis

Thematic analysis was employed to analyze interview data. Braun and Clarke (2006) described thematic analysis as a robust method for identifying, analyzing, and reporting patterns within qualitative data. Transcripts were coded using NVivo software, and themes were categorized under key areas such as policy gaps, public-private partnerships, and opportunities for CE integration.

3.6.2 Quantitative Analysis

Survey data were analyzed using SPSS software. Descriptive statistics were used to summarize demographic variables and general trends, while inferential statistics (e.g., chi-square tests) examined relationships between variables such as public awareness of CE and participation in recycling initiatives. Graphs and tables were generated to visualize findings, enhancing clarity and interpretability.

3.7 Ethical Considerations

Ethical compliance was paramount throughout the research process. Approval was obtained from the University’s Ethics Committee prior to data collection. Participants were informed of the study’s purpose, their rights, and the voluntary nature of their involvement through an informed consent form. Anonymity and confidentiality were assured, with data securely stored in password-protected files accessible only to the researcher.

3.8 Limitations of the Study

While this methodology was rigorously designed, certain limitations must be acknowledged:

Participant Bias: Stakeholders’ responses may reflect institutional agendas rather than personal perspectives, potentially skewing qualitative findings.

Sample Representativeness: Despite efforts to ensure diversity, the survey sample may not fully capture the views of marginalized populations, such as the elderly or digitally excluded.

Temporal Constraints: The study’s timeline limited the depth of data collection and analysis, particularly in conducting longitudinal assessments of CE initiatives.


3.9 Justification of Methodology

This methodological framework was selected to align with the study’s aims and objectives. The integration of qualitative and quantitative approaches ensures that the research captures both macro-level policy insights and micro-level public perceptions, offering a well-rounded understanding of the challenges and opportunities in SVG’s waste management system. The use of stratified sampling and thematic analysis further strengthens the reliability and validity of the findings, as endorsed by Creswell and Plano Clark (2018) and Braun and Clarke (2006).

By combining rigorous data collection techniques with ethical rigor and methodological innovation, this chapter lays a solid foundation for the subsequent analysis and discussion of the findings.




Chapter 4: Presentation and Interpretation of Data

Introduction

This chapter presents the findings from surveys, interviews, and secondary data analysis conducted for this research. The data is analyzed in relation to the objectives of the study, which focus on the integration of Circular Economy (CE) principles into the Solid Waste Management Unit (SWMU) of St. Vincent and the Grenadines (SVG) to achieve the Sustainable Development Goals (SDGs). Results are displayed using tables, graphs, and charts for clarity, followed by interpretations that link the findings to the research objectives and relevant literature.


4.1 Demographics of Survey Respondents

The survey targeted 300 participants across SVG, using stratified random sampling to ensure proportional representation from urban and rural areas and the Grenadines.

Table 1: Demographic Distribution of Respondents
	Category
	Urban
%
	Rural
%
	Total
%

	Gender: Male
	35
	25
	30

	Gender: Female
	40
	30
	35

	Age: 18-30
	20
	15
	17.5

	Age: 31-50
	30
	20
	25

	Age: 51 +
	25
	20
	22.5




Key Findings:

· 65% of respondents were from urban areas, reflecting the country's population distribution.

· Females slightly outnumbered males in participation.

· A significant portion (47.5%) of respondents was between 31 and 50 years old, indicating active adults form a majority of the surveyed population.


Interpretation: The demographics suggest the perspectives gathered are representative of a cross-section of SVG’s population, critical for understanding waste management behaviors and attitudes.




4.2 Current Waste Management Practices

Graph 1: Waste Disposal Methods Used by Respondents

(Data in percentages)
	Method
	Urban
%
	Rural
%
	National Average
%

	Municipal Collection
	85
	55
	70

	Illegal Dumping
	5
	15
	10

	Burning Waste
	5
	25
	15

	Composting
	5
	5
	5



Findings:

Municipal waste collection dominates urban areas (85%) but is less prevalent in rural areas (55%).

Illegal dumping and burning waste are notably higher in rural areas, at 15% and 25%, respectively.

Composting remains minimal across the country (5%).


Interpretation: The disparity in waste disposal methods highlights significant gaps in accessibility to formal waste management systems, particularly in rural communities. This aligns with findings from Wilson et al. (2012), who emphasized the link between inadequate infrastructure and informal waste practices.




4.3 Public Awareness and Participation in Circular Economy Practices

Pie Chart 1: Awareness of Recycling and CE Principles (National Average)


Aware: 65%

Unaware: 35%


Key Finding: While 65% of respondents are aware of recycling, only 20% actively engage in such practices, citing barriers such as lack of infrastructure (40%), insufficient knowledge (25%), and convenience issues (35%).

Table 2: Barriers to Recycling Participation
	Barrier
	Urban
%
	Rural
%
	National Average
%

	Lack of recycling bins
	45
	60
	52.5

	Inconvenience
	30
	40
	35

	Lack of Awareness
	20
	30
	25

	Cultural Resistance
	5
	10
	7.5




Interpretation:
The data suggests a significant gap between awareness and action in recycling, largely due to infrastructural and behavioral barriers. Addressing these barriers is crucial to achieving SDG 12, which advocates for responsible consumption and production.




4.4 Stakeholder Insights

Key Themes from Interviews

Theme 1: Policy and Governance

Interviewees, including the Prime Minister and SWMU Manager, emphasized the absence of enforceable policies for waste reduction.


Theme 2: Economic Incentives

Private-sector stakeholders advocated for tax incentives to promote recycling initiatives.


Theme 3: Public-Private Partnerships (PPPs)

Experts, such as garbage contractor Jomo Jack, highlighted the potential of PPPs to improve waste infrastructure.


Word Cloud: Key Terms from Stakeholder Interviews

Key Terms: Policy, Recycling, Infrastructure, Awareness, Partnerships, Enforcement




4.5 Attitudes Toward Waste-to-Energy Technology

Bar Chart: Public Support for Waste-to-Energy Initiatives (by Region)
Info to be used for chart
	Region
	supportive
	Neutral
	opposed

	Urban
	70
	20
	10

	rural
	55
	30
	15




Interpretation: Urban respondents are more supportive of waste-to-energy projects, likely due to greater exposure to technological solutions. Rural skepticism underscores the need for targeted education campaigns.


---

4.6 Potential of Circular Economy Integration

Table 3: Perceived Benefits of Circular Economy Adoption

	Benefit
	Urban 
(%)
	Rural
 (%)
	National Average
(%)

	Reduced Landfill use
	50
	40
	45

	Economic opportunities
	30
	20
	25

	Environmental Benefits
	20
	40
	30




Interpretation:
Both urban and rural respondents recognize environmental benefits, but rural areas value them more (40%). Economic opportunities remain underappreciated, suggesting a need for clearer communication about CE’s financial potential.




4.7 Comparison to Global and Regional Trends

SVG’s CE readiness was compared to other small island developing states (SIDS).

Radar Chart: CE Readiness in SIDS 
Look in screen shots 




Interpretation:
SVG lags behind peers like Barbados and Seychelles in infrastructure and recycling participation but performs relatively well in public awareness. Lessons from these countries can inform SVG’s CE strategy.


---

4.8 Synthesis of Results

Key Findings Linked to Research Objectives:

1. Assessment of Current Practices: Disparities in urban and rural waste disposal highlight infrastructure and policy gaps.


2. Alignment with SDGs: Significant progress is needed in SDG 11 (inclusive urban waste systems) and SDG 12 (recycling and resource recovery).


3. CE Potential: Stakeholders see value in CE but lack clear policy support and infrastructure investment.


4. Recommendations for Circular Integration: Public education, policy reforms, and infrastructure development are critical.






Conclusion

The data demonstrates SVG's waste management system faces significant challenges, particularly in rural areas. While there is public interest in CE principles, structural and policy deficiencies hinder progress. These findings provide a robust foundation for Chapter 5, which will present actionable recommendations and a conceptual framework for CE integration.


Chapter 5: Analytical Discussions, Conclusion, and Recommendations

Introduction


---

5.1 Analytical Discussions

5.1.1 Current Solid Waste Management Practices

The study reveals that while municipal waste collection is widely used (80% of respondents), it is less effective in rural areas. Illegal dumping and burning are significant concerns, contributing to environmental and public health risks. These practices reflect gaps in SVG's waste management infrastructure and policy enforcement.

Relevant Studies:

According to Wilson et al. (2012), poorly managed waste systems disproportionately affect marginalized communities.

Schroeder et al. (2018) emphasize equitable waste services as essential for achieving SDG 11 (Sustainable Cities and Communities).


Key Insight: The imbalance between urban and rural waste services undermines sustainability efforts and highlights the urgency of reform.

5.1.2 Recycling and Public Participation

Survey data show a 65% awareness rate of recycling, yet only 20% actively participate. This gap points to insufficient infrastructure and public education. Younger respondents (18–30 years) display a higher willingness to adopt recycling and composting, suggesting potential for generational change.

Link to SDG 12: Responsible consumption and production require robust systems to support recycling and resource recovery.

5.1.3 Barriers to Circular Economy Integration

Stakeholder interviews identified three primary challenges:

1. Policy Gaps: Weak regulatory frameworks for waste reduction and recycling.


2. Infrastructure Limitations: Insufficient facilities for composting and recycling.


3. Cultural Resistance: Older demographics are less inclined to adopt CE practices.



Global Comparison:

In Sweden, recycling rates exceed 90% due to legislative incentives and public participation campaigns (Ellen MacArthur Foundation, 2021).

Similar models could be adapted to SVG, considering its cultural and economic context.



---

5.2 Conceptual Framework for Circular Economy Integration

5.2.1 Framework Objectives

The Circular Integration Framework (CIF) aims to:

1. Align SWMU practices with CE principles.


2. Promote public participation and awareness.


3. Foster partnerships for sustainable development.



5.2.2 Components of the Framework

1. Policy and Regulation:

Enact legislation for Extended Producer Responsibility (EPR).

Set mandatory recycling and waste reduction targets aligned with SDG 12.


2. Infrastructure Development:

Establish regional recycling centers.

Develop composting sites for organic waste management.

Invest in waste-to-energy technology to reduce landfill reliance and generate renewable energy.


3. Community Engagement:

Launch national awareness campaigns on CE principles.

Establish CE ambassadors in schools and community organizations.


4. Technological Integration:

Use Geographic Information Systems (GIS) for efficient waste collection routing.

Introduce smart bins to monitor waste levels in real-time.


5. Monitoring and Evaluation:

Develop KPIs to assess progress toward SDGs, such as landfill diversion rates and recycling participation.



---

5.3 Recommendations

5.3.1 Policy Reforms

Draft a National CE Strategy: Create a policy document outlining goals, timelines, and responsibilities for CE adoption.

Tax Incentives: Offer tax breaks to businesses that adopt sustainable production methods and recycling initiatives.


5.3.2 Infrastructure Investment

Regional Recycling Facilities: Reduce logistical costs by setting up centers close to rural areas.

Public-Private Partnerships: Engage private companies to co-invest in waste management technologies.


5.3.3 Public Education

Collaborate with schools, churches, and media outlets to educate citizens on the benefits of CE.

Design gamified programs rewarding recycling efforts with discounts or tokens redeemable at local businesses.


5.3.4 Economic Incentives

Deposit Refund Systems: Implement systems where consumers receive refunds for returning recyclable items like bottles and cans.

Microfinancing for Waste Entrepreneurs: Encourage local innovations in waste repurposing.


5.3.5 Monitoring Progress

Publish an annual report on SWMU’s progress toward SDG alignment.

Use data-driven dashboards accessible to policymakers and the public.



---

5.4 Conclusion

This chapter has analyzed the current gaps in SVG's SWMU and presented a robust framework for integrating CE principles. By addressing policy, infrastructure, and community engagement, SVG can transition toward a sustainable waste management system aligned with SDGs 11, 12, 13, and 14.

The Circular Integration Framework offers a roadmap for reform, ensuring a balanced approach to environmental, economic, and social sustainability. Its implementation can position SVG as a regional leader in CE innovation, supporting broader Caribbean sustainability goals.
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