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Abstract 

Africa’s growing waste crisis, especially in rapidly expanding cities across Nigeria, has made it 

increasingly clear that traditional “take–make–dispose” systems can no longer support sustainable 

development. This paper explores how shifting to a circular economy (CE) can transform waste from a 

persistent challenge into a valuable resource. Instead of seeing waste as an endpoint, the circular 

economy model encourages designing products for longer lifespans, rethinking consumption patterns, 

and recovering materials so they can circulate back into production. Using instances from within and 

outside Africa, the study highlights how practical and scalable solutions are already emerging. 

Initiatives such as Wecyclers in Lagos, ColdHubs’ solar-powered cold rooms, Rwanda’s plastic bag 

ban, South Africa’s extended producer responsibility (EPR) schemes, and eco-industrial parks 

demonstrate how innovation, policy, and community engagement can work together to close material 

loops. These successes show that CE practices are not only feasible but capable of creating jobs, 

reducing pollution, and supporting more resilient local economies. At the same time, the study 

acknowledges the significant challenges Nigeria faces, including low waste collection rates, poorly 

managed landfills, the marginalization of informal waste workers, and fragmented governance. To 

bridge these gaps, the study argues for stronger policy alignment, better financing mechanisms, 

partnerships between government and private actors, and the integration of digital technologies such 

as the Internet of Things (IoT), blockchain, and Artificial Intelligence (AI) to improve transparency and 

efficiency. The findings suggest that embracing circular economy principles offers Nigeria and Africa 

as a whole an opportunity to build cleaner cities, healthier communities, and a more sustainable, 

inclusive future. 
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INTRODUCTION 

A circular economy (CE) is defined as a systems-

focused approach that keeps materials and products 

in use for as long as possible by eliminating waste 

and pollution at the design stage and promoting 

reuse, repair, sharing, and recycling. It shifts from 

the traditional "take-make-dispose" linear model to 

a more sustainable "closed-loop" system (United 

States Environmental Protection Agency (US EPA, 

2022). The rapid pace of industrialization and 

urbanization in Africa, and particularly in Nigeria, 

has created a mounting waste crisis. Cities like 

Lagos, Abuja, and Port Harcourt generate thousands 

of tonnes of solid waste daily, much of which ends 

up in open dumps, waterways, or poorly managed 

landfills [1]. The traditional “take–make–dispose” 
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linear model has proven unsustainable in this context, straining municipal budgets, creating health 

hazards, and polluting ecosystems, as shown in Figure 1. Globally, the circular economy has emerged 

as a promising paradigm to address such systemic challenges, emphasizing the continual circulation of 

resources and the elimination of waste.  

 

The circular economy (CE) re-engages consumption and production beyond the linear model by 

improving economic growth from resource use, as shown in Figure 2. Circularity has the ability to 

increase the value of natural resources, reduce carbon emissions, and eliminate waste.  

 

The circular economy is built from a realignment of our values designed to protect our natural capital, 

reduce carbon emissions, and eliminate waste. The ability to achieve climate targets requires addressing 

45% of global emissions generated from how people make and use products and how they produce 

food, as shown in Figure 3. 

 

 
Figure 1. The Traditional Linear Model (Circular Innovation Council [CIC], 2024). 

 

 
Figure 2. The Circular Economy Model (CIC, 2024). 

 

 
Figure 3. The Circular Economy Model (Ellen MacArthur Foundation, 2021a). 
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Key Characteristics of a Circular Economy 

Resource Optimization, Design for Longevity, Elimination of Waste and Pollution.  

Regeneration, and Restoration: Regenerate natural systems.  

Closed-Loop Systems: Discarded materials and products are recaptured and reintroduced into the 

production cycle as resources. 

 

Contrast with the Linear Economy (Comparison to the Linear Economy) 

i. Linear Economy: "Take-make-dispose" 

ii. Circular Economy: Resource use, reduction, and reuse, promoting a closed-loop system that 

mimics nature's cycles, where nothing goes to waste. Figure 4 shows the linear economy versus 

the circular economy. 

 

Importance Of Sustainable Waste Management 

Poor waste management contributes to flooding (as blocked drains frequently demonstrate in Lagos 

during the rainy season). In Nigeria, where youth unemployment is high, circular waste strategies could 

create thousands of jobs in recycling, repair, and green entrepreneurship [2]. Figure 5 shows the 

sustainable waste management and the hierarchy. 

 

 
Figure 4. Linear economy versus circular economy (NetZeroAction, 2024). 

 

 
Figure 5. Sustainable waste management and the hierarchy (Nordsense, 2024). 
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CIRCULAR ECONOMY PRINCIPLES 

Circular Economy (CE) principles go beyond recycling; they require a systems-thinking approach 

that integrates design, production, consumption, and end-of-life processes [3]. It ensures products and 

their materials are kept in use at their highest possible utility, thereby improving the economy [4]. Figure 

6 shows the five business models of circularity.  

 

Core Principles and Key Concepts of Circular Economy 

Circular Economy is an economic model that emphasizes keeping resources in use for as long as 

possible, extracting maximum value [5].  nlike the linear  odel o  “take   ake  dispose ” [6]. It is a 

systems paradigm that seeks to extend the usage of materials and products stay in circulation [7]. The 

ideology behind CE involves reducing resource use, designing for durability and reparability, reuse and 

refurbish, and recovering materials at the end of life [8]. It emphasizes that nothing should be considered 

waste but rather a feedstock for another cycle of us, biological and technical cycles, while technical 

materials circulate through reuse, remanufacture, and recycling loops [9]. 

 

In Nigeria and other African countries, CE also intersects with the realities of informality and 

resource scarcity. Informal waste pickers, for instance, have long practiced aspects of circularity by 

collecting, sorting, and selling recyclables, albeit without recognition in formal policy frameworks [10]. 

Thus, CE in Africa is not entirely new; it builds on existing practices that require scaling, structuring, 

and integration with modern technologies. Figure 7 shows the principles of a circular economy. 

 

 
Figure 6. Five business models of circularity (CIC, 2024). 

 

 
Figure 7. The Principles of a Circular Economy (Greenly, 2018)  
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Core Principles of a Circular Economy 

The circular economy is based on three principles, driven by design. 

i. Eliminate waste and pollution: Products are designed for durability, repairability, and 

recyclability from the outset. 

 

Key Strategies and Tools 

i. Industrial Symbiosis: Waste or by-products from one company are used as a resource by another, 

creating a collaborative material loop.  

 

The "R" Frameworks 

The " 9Rs" Frameworks: Strategies to reduce consumption and waste include: 

i. Refuse: Avoid using products that are unnecessary or harmful.  

ii. Rethink: Reconsider the necessity and design of products.  

iii. Reduce: Minimize resource use and material consumption.  

iv. Reuse: Use a product or its parts again for the same purpose.  

v. Repair: Mend products to extend their life.  

vi. Refurbish: Restore products to a good working condition.  

vii. Remanufacture: Disassemble and reassemble products into new ones.  

viii. Repurpose: Use a product for a different function.  

ix. Recycle: Break down products into raw materials for new items.  

x. Recover: Extract energy or materials from waste. 

 

Circular Economy Processes 

• Reduce by design; from a user-to-user perspective: Refuse, Reduce, and Re-use; from a user-to-

business intermediary perspective: Repair, Refurbish, and Remanufacture; From business-to-

business: Repurpose and Recycle, as shown in Figure 8. 

 

Benefits of The Circular Economy 

The circular economy promises a range of interlinked benefits, as shown in Figure 9. First, it fosters 

resource efficiency by reducing virgin material extraction and making fuller use of existing material 

stocks. This helps buffer economies against raw material scarcity, price volatility, and supply chain 

disruption [11]. Second, by diverting waste, minimizing losses, and recovering value, circular practices 

contribute to waste reduction and lower environmental burden [12]. Third, the circular economy holds 

economic growth potential: by creating new value chains (e.g., refurbishing, remanufacturing, recycling 

enterprises), it can generate jobs, stimulate innovation, and produce cost savings in waste handling [13, 

14]. Fourth, it offers environmental and climate benefits through reduced emissions from resource 

extraction, manufacturing, and waste disposal Global Waste Management Outlook [15]. Finally, 

circular systems can build resilience and system robustness, as local resource loops reduce dependence 

on distant supply chains and improve adaptability in crises [15]. 

 

 
Figure 8. Four (4) Steps of Building Circularity (CIC, 2024). 

Guiding principle Use to user User to business Business to business 

Reduce by design Refuse Repair Repurpose 

Reuse Refurbish Recycle 

Reduce Remanufacture 
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Figure 9. Circular Economy Explained (CIC, 2024). 

 

Resource Efficiency 
Over 32 million tonnes of food are lost annually in sub-Saharan Africa due to poor storage and 

logistics (Food and Agriculture Organization [16]. It improved cold chain systems, and the valourisation 
of food waste into bioenergy could significantly reduce resource losses. Reduces material shortages, 
mitigates supply chain risks, and fosters innovation and new business opportunities [17]. 
 
Waste Reduction 

By promoting recycling, upcycling, and biodegradable alternatives, Lagos State, for instance, 
generates an estimated 14,000 tonnes of waste daily, of which only about 40% is collected formally by 
Lagos Waste Management Authority [18]. Circular interventions could cut landfill dependency while 
reducing greenhouse gas emissions. 
 
Economic Growth (Job Creation and Inclusive Growth) 

Studies suggest that transitioning to a CE could create nearly 6 million new jobs across Africa by 
2030 [19]. It increases the accessibility of goods and resources. By promoting long-term relationships 
between businesses and customers focused on sustainable use rather than consumption [20]. 
 

Economic Resilience 
Circular systems enhance resilience by reducing dependence on virgin resources and by ensuring 

resource security and lowering import dependency [21]. 
 
Environmental Sustainability 

CE contributes to environmental sustainability by reducing pollution, waste, conserving biodiversity, 
mitigating climate change, and minimizing the environmental impact of human activities [22–25]. 
 
Successful Circular Economy Implementation Scenarios 

Baseline Circular Airports Method (BCAM) has been applied at Schiphol Airport, enabling 
systematic resource-stream analysis and targeted circular interventions [26]. In Latin America, 
initiatives such as Pulpo reuse expanded polystyrene waste. In the textile sector, brands have introduced 
take-back schemes and recycled-fiber products; they can move from vision to practice when aligned 
with incentives, as shown in Figure 10. 

 
Global Benchmark 

The Netherlands aims to become 100% circular by 2050, with initiatives ranging from construction 
material reuse to circular textiles [27]. 
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Figure 10. The Circular Economy System Diagram: Butterfly Diagram (Ellen MacArthur Foundation, 

2021a). 

 

African Leadership: Rwanda 

In Africa, Rwanda stands out as a pioneer in green industrial parks, demonstrating how policy can 

drive circularity [28]. 

 

Nigeria: Informal Recycling Systems 

Nigeria has several grassroots examples of CE in action. Organizations like Wecyclers use bicycle-

powered collection systems to incentivize households in Lagos to recycle. 

 

South Africa: E-Waste 

 o th   ri a’s i ple entation o    tended  rod  er  esponsi ilit  (   ) in the e-waste sector 

since 2021 has also shown promise. Electronics producers are now legally responsible for end-of-life 

management of their products, creating structured recycling systems and reducing informal dumping 

[29]. This  odel  o ld  e adapted to Ni eria’s  ro in  e-waste problem in cities like Lagos and Aba. 

 

Cross-Sector Synergies 

In Kenya, agricultural residues are being converted into bio-based packaging and energy. In Nigeria, 

where agriculture and oil dominate, similar cross-sector approaches could diversify the economy and 

create sustainable value chains. 

 

Implementing a Circular Economy 

i. Assess Impacts: Conduct an environmental analysis to identify key areas for improvement.  

ii. Map Value Chains: Understand the flow of materials and identify opportunities for circularity.  

iii. Implement Circular Strategies: Adopt new business models, design products for longevity, and 

foster industrial symbiosis.  

iv. Collaborate: Work with other businesses and stakeholders to exchange materials and foster a 

circular ecosystem. 
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CHALLENGES IN WASTE MANAGEMENT 
Current Waste Management Practices (Linear Economy) 

Many municipalities focus on collection, transport, and disposal (landfill or incineration), informal 
waste pickers play a vital but marginalized role in resource recovery, while formal systems often neglect 
segregation, repair, and recycling infrastructure.  
 

Linear Economy in Nigeria 
Ni eria’s  aste  ana e ent s ste  lar el   ollo s a linear e ono i   odel  hara teri ed    

resource extraction, consumption, and disposal. Poorly engineered landfills, with little emphasis on 
recycling or resource recovery [30].  
 
Municipal Collection Challenges 

In cities like Lagos, which generates about 14,000 tonnes of waste daily, only about 40–50% of the waste 
is collected by formal agencies such as the Lagos Waste Management Authority (LAWMA, 2023).  
 

Dominance of the Informal Sector 
They operate without formal recognition, safety standards, or fair compensation (Okey-Onyesolu et 

al., 2022).  
 
Comparisons with other African Countries 

The situation is not unique to Nigeria. Across sub-Saharan Africa, waste collection rates are below 
55%, and recycling rates rarely exceed 10% [31]. Countries like Ghana and Kenya also struggle with 
linear waste flows, where consumption is rising, but recycling infrastructure remains limited.  
 

Persistence of Linear Economy Mindset 
Perhaps the greatest challenge is cultural and institutional: waste continues to be treated as a liability 

rather than a resource. Industries are not incentivized to design products for durability or recyclability, 
and households lack awareness and facilities for waste segregation [32]. 
 
Environmental and Health Impacts of Poor Waste Management 

Flooding and Infrastructure Damage 
One of the most visible consequences of poor waste management in Nigeria is urban flooding. In 

Lagos and Ibadan, plastic waste often clogs drainage channels, leading to severe flooding during rainy 
seasons. Such floods damage infrastructure, displace communities, and contribute to the spread of 
waterborne diseases [33]. 
 

Air Pollution from Burning 
In many Nigerian communities, open burning of waste is a common disposal practice. This releases 

harmful pollutants, including dioxins, furans, and particulate matter, which contribute to respiratory 
illnesses such as asthma and bronchitis. Children and waste workers are particularly vulnerable to these 
impacts [34]. 
 

Public Health Burden 
Breeding grounds for vectors such as mosquitoes, flies, and rodents, the incidence of malaria, cholera, 

and Lassa fever. In Lagos, poor waste management has been directly linked to periodic cholera 
outbreaks, underscoring the urgent public health dimension of the problem [35]. 
 
Climate Change and Emissions 

Ni eria’s risin   ar on  ootprint  o pli ates the  o ntr ’s  o  it ents [36].  
 
Ecosystem Degradation 

Threatens ecosystems, while hazardous waste seepage contaminates soil and groundwater. In the 
Niger Delta, oil-related waste compounds the problem, creating long-term ecological degradation and 
undermining livelihoods dependent on fishing and farming [37]. 
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Limitations of Traditional Waste Management Approaches 

Traditional waste strategies, such as landfill, incineration, or simple recycling, face several 

limitations. Landfills require land, long-term maintenance, and often leak pollutants over time. 

Incineration can release toxic emissions unless carefully controlled and may discourage upstream 

red  tion i  per ei ed as a disposal “sol tion.”  e   lin    hile  ene i ial  is  onstrained     aterial 

contamination, collection inefficiencies, market volatility for secondary materials, and energy costs of 

processing.  

 

Landfill Dependency 

This results in soil contamination, groundwater pollution, and uncontrolled fires [38].  

 

Incineration Limitations 

Incineration technologies have faced technical and financial challenges. High capital costs, 

inconsistent waste composition, and inadequate maintenance will lead to unsustainable conditions in 

Nigeria. In addition, without proper emissions controls, incineration poses environmental and health 

risks [39]. 

 

Recycling Bottlenecks 

Lack of waste segregation at source, limited collection infrastructure, Nigeria often faces price 

competition from cheaper virgin plastics, undermining investment in recycling industries [40]. 

 

Policy and Governance Gaps 

Nigeria is fragmented across federal, state, and local levels. Enforcement is weak, and overlapping 

mandates create inefficiencies. The Federal Ministry of Environment issues policies; inadequate 

resources and political will [41]. 

 

Public Awareness and Participation 

Many households lack knowledge about waste segregation, recycling options, or the dangers of 

indiscriminate dumping [42]. 

 

Innovative Strategies For Circular Economy and Sustainable Waste Management 

In Nigeria and across Africa, waste management challenges are compounded by urbanization, 

population growth, and inadequate infrastructure. Adaptable, inclusive, and scalable to local conditions. 

Such strategies not only address waste but also unlock economic opportunities, reduce environmental 

degradation, and contribute to sustainable development goals (SDGs). 

 

Design for Circularity (Product Design, Waste Reduction) 

One of the most powerful levers is embedding circular thinking at the design phase. Designers can 

choose materials that are durable, non-toxic, modular, easily repairable, and disassemble, allowing 

components to be refurbished or recycled rather than scrapped [35].  

 

Eco-desi n  also so eti es  alled “desi n  or disasse  l  ” ens res that prod  ts  an  e taken apart 

and parts reused or recycled. Applying life cycle assessments (LCA) can help designers anticipate 

downstream waste consequences. When waste reduction is built in from the start, the need for end-of-

life disposal is minimized, as shown in Figures 11 and Figure 12. 

 

Waste valourisation, which converts waste streams into value-added products. The agricultural 

residues, such as cassava peels, palm kernel shells, and maize stalks, are increasingly being transformed 

into biofuels, animal feed, or bioplastics in Nigeria. The International Institute of Tropical Agriculture 

(IITA) has piloted projects that convert cassava peels into high-quality livestock feed, reducing both 

environmental pollution and feed scarcity [43].  
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Figure 11. Design for Circularity Diagram (NetZeroAction, 2024). 

 

 
Figure 12: Understanding Circularity (UNEP, 2021). 
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Sharing Economy and Collaborative Consumption 

This collaborative consumption model extends product life and reduces the total number of new 

goods produced. Extended Producer Responsibility (EPR) policies hold manufacturers accountable for 

the lifecycle of their products. In Nigeria, the National Environmental Standards and Regulations 

Enforcement Agency (NESREA) has introduced EPR frameworks in the electronics and plastics sectors 

[44]. Encourage producers to design recyclable products and set up take-back schemes. Coca-Cola 

Nigeria has partnered with local recyclers under the Food and Beverage Recycling Alliance to recover 

PET bottles, illustrating private sector-driven CE implementation [22]. Formalizing their role through 

training, cooperatives, and partnerships strengthens CE practices while reducing exploitation. For 

example, the Lagos Waste Management Authority (LAWMA) has collaborated with waste pickers to 

expand plastic recovery initiatives, showcasing how grassroots actors can integrate into formal CE 

systems [15]. The Covenant University in Ota has launched research into sustainable waste practices, 

while Nigerian universities partner with European institutions under Erasmus+ programs to advance 

CE knowledge transfer. The African Circular Economy Alliance (ACEA), launched in 2017, fosters 

cross- o ntr   olla oration on    poli ies and in est ents. Ni eria’s  e  ership ena les a  ess to 

shared knowledge, investment flows, and pilot programs that embed CE into national development 

strategies (African Circular Economy Alliance (ACEA, 2022). Food waste reduction strategies 

represent another CE priority. In Nigeria, up to 40% of food produced is lost due to poor storage and 

distribution systems (FAO, 2021). Innovative cold storage solutions like solar-po ered “ oldH  s” 

and Corporate Social Responsibility (CSR) initiatives are also being aligned with CE. Nigerian 

Breweries, for instance, has launched recycling programs that collect used PET bottles and glass for 

reuse. Private corporations to complement government-led CE initiatives. Across borders, the 

application of ECOWAS frameworks can strengthen CE integration within regions 

 

Waste-To-Resource Approaches (Recycling, Upcycling, Biodegradable Materials) 

At the heart of the circular economy is the notion that waste is a resource. Recycling (mechanical or 

chemical) transforms waste back into usable feedstock; upcycling gives waste a higher-value second 

life (e.g., turning textile scraps into fashion accessories). Many authors call for integrated recovery 

systems should combine mechanical, biological, and chemical pathways [19]. Waste-to-energy (WtE) 

technologies represent another promising innovation for CE-aligned waste management. Nigeria 

generates over 32 million tonnes of solid waste annually, of which a large proportion is organic and 

combustible [20]. Harnessing this waste for biogas, briquettes, or electricity can alleviate power 

shorta es  hile red  in  land ill dependen  .  ilot proje ts in  a os  s  h as the    in  o er  lant’s 

exploration of refuse-derived fuel, demonstrate the viability of integratin     strate ies into Ni eria’s 

energy transition. However, scaling such technologies requires overcoming financial, technical, and 

policy barriers [26]. The farms in northern Nigeria are converting livestock waste into cooking gas and 

fertilizer. CE helps reduce deforestation from fuelwood collection while enhancing soil fertility [22]. In 

Ibadan, cooperative-led composting initiatives have reduced landfill pressure while supplying organic 

fertilizers to smallholder farmers [8]. Circular water management integrates wastewater recycling and 

rainwater harvesting into CE frameworks. In Cape Town, South Africa, decentralized water reuse 

systems became critical during the 2018 drought. Nigerian cities facing water stress, such as Kano and 

Jos, can replicate such models by integrating wastewater treatment plants that recycle water for 

agriculture and industrial use. 

 

Closed-Loop Production and Consumption Systems 

In a closed-loop system, products and materials flow in cycles: manufacturers take back used 

products, refurbish or remanufacture them, and reintroduce them to the market. The ideal is that nothing 

goes to waste. A company might offer a take-back contract, then refurbish, remanufacture, or recycle 

the returned units. Manufacturers can design supply chains so that the end-of-life products feed directly 

back into production. This aligns incentives: producers have reason to use recyclable materials, design 

for durability, and maintain modularity. Consumer behaviour (e.g., returning used goods) becomes part 

of the loop. 
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Eco-industrial parks (EIPs) are emerging as innovative hubs for circularity. These parks enable 
industries to share resources, exchange by-products, and reduce waste collectively. Although still 
 nderde eloped in   ri a   odels like  thiopia’s Ha assa  nd strial Park, which integrates wastewater 
recycling and renewable energy, provide a roadmap for Nigeria. The Ogun-Guangdong Free Trade 
Zone has shown potential for industrial symbiosis, though structured CE strategies are needed to 
maximize impact [38]. Like the work of Omosebi in FPA, the production of tiles from plastic and sachet 
waste. 
 

Plastic waste innovation has become a focal point in CE strategies. Nigeria ranks among the top 
plastic polluters in Africa, generating over 2.5 million tonnes annually [37]. Innovative solutions 
in l de  sin  plasti   ri ks in ho sin   onstr  tion.  o ial enterprises s  h as “  o ri ks Ni eria” 
recycle PET bottles into durable building materials for low-cost housing, addressing both waste and 
shelter challenges. Such double-i pa t inno ations hi hli ht   ’s role in sol in    ltiple so io-
economic issues simultaneously. 
 

Rwanda provides a successful African model with its strict ban on single-use plastics and investment 
in recycling industries.  

 
In Lagos, youth-led initiati es s  h as “  st Vi es” or ani e  lean-up drives, art exhibitions, and 

community outreach to promote CE culture.  
 

Digital Technologies for Waste Management 
Emerging digital tools can strengthen circular waste systems. Sensors and the Internet of Things (IoT) 

can monitor waste bins, optimize collection routes, and detect contamination. Blockchain or distributed 
ledger technology can enable traceability of materials from origin to end-of-life, helping to verify claims 
of recyclability and closing accountability gaps. Artificial Intelligence (AI) can improve sorting, 
classification, and predictive modeling of waste flows. It helps to promote recycling culture and 
provides employment opportunities, especially for women and youth [21]. Digital CE strategies 
enhance traceability and data-driven decision-making, crucial for scaling sustainable waste practices. 
Financial innovations, such as green bonds and carbon credits, are increasingly vital in financing CE 
initiatives. Nigeria has pioneered green bond issuance in Africa, funding renewable energy and 
afforestation projects [15].  
 

Case Studies and Best Practices (Case Studies in Africa and Nigeria) 
Adaptability and implementation in African countries. In Nigeria and across Africa, innovative CE 

projects are emerging in waste management, agriculture, construction, energy, and manufacturing 
sectors. 
 
Successful Circular Economy Waste Management Projects 

  hiphol  irport’s  aseline  ir  lar  irports  ethod (    ) [4]. Pulpo initiative in Latin 
America, which transforms expanded polystyrene waste into biodegradable composites effectively. In 
cities, initiatives in Amsterdam, Copenhagen, and Singapore illustrate how municipal coordination, 
infrastructure redesign, and policy incentives can push circular loops in construction, packaging, and 
organic waste streams [24]. WeCyclers initiative in Lagos, which leverages low-cost [32]. International 
Institute of Tropical Agriculture (IITA) in Ibadan has pioneered the conversion of cassava peels into 
livestock feed [35]. In northern Nigeria, that convert animal manure into cooking gas and organic 
fertilizer [39].   anda’s plasti   a   an. Ki ali into one o  the  leanest  ities in   ri a.   anda 
complemented the ban with investments in recycling industries and public awareness campaigns. How 
strong political will and consistent enforcement [40]. 
 

Companies and Organizations Leading the Way 

Mura Technology is deploying advanced recycling (HydroPRS) methods to convert mixed plastics 

back into feedstock (Reuters, 2023). In Ghana, the Agbogbloshie e-waste recycling site presents a 

contrasting case [21]. In Kenya, the Plastic Ban and PET Recovery Initiatives illustrate CE in practice. 
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Following its 2017 ban on single-use plastic bags, Kenya introduced extended producer responsibility 

(EPR) frameworks for PET bottles [41].  tart ps like “ r. Green   ri a” no   olle t [46]. South Africa 

provides a case study in industrial symbiosis through eco-industrial parks. The Durban Industrial Park 

has s   ess  ll  inte rated reso r e sharin  a on  ind stries   here one  o pan ’s  aste  e o es 

another’s inp t ( N DO     3). The Nigerian case is ColdHubs, a social enterprise providing solar-

powered cold storage for perishable foods in rural markets. ColdHubs reduces food waste and increases 

farmer income (FAO, 2021). In Ibadan, community-based composting projects offer practical CE 

examples [44]. Ni eria’s  onstr  tion ind str   ses plastic bricks. Enterprises such as EcoBricks 

Nigeria recycle PET bottles and plastic waste into interlocking bricks [32]. In Ethiopia, the Hawassa 

Industrial Park exemplifies CE principles in textile manufacturing [37]. 

 

Lessons Learned and Replicable Models 

From these cases, it can be derived key lessons:  

(a) Success depends on system thinking rather than isolated interventions;  

(b) Incentives and regulation (e.g. EPR, subsidies, standards) are often essential to overcome 

market failures;  

(c) Consumer engagement and behavior change are non-negotiable, take-back only works if users 

return items;  

(d) Infrastructure investment (sorting, logistics, material recovery facilities) is a critical bottleneck;  

(e) Pilot projects can de-risk scaling; and  

(f) Transparency, measurement, and feedback loops (data) are indispensable for adaptive 

management. 

 

Ni erian  re eries’    -driven recycling programs provide another corporate case study. How 

private sector actors can align business interests with CE principles [4]. 

 

African Circular Economy Alliance (ACEA). With Nigeria as a founding member, pilot projects 

across multiple nations are demonstrating the role of regional cooperation in embedding CE strategies 

(ACEA, 2022). 

 

SustyVibes, a youth-led NGO that organizes clean-up campaigns, recycling art competitions (Adeola, 

2023). Programs that formalize and support these actors, through cooperatives, protective equipment, 

and fair pricing, are vital to scaling CE [27]. In Senegal, the Proplast recycling cooperative illustrates 

women-led CE innovation (Mbaye, 2022).   anda’s   ndi  ots initiati e pro ides another an le  

focusing on circular education. Fundi Bots empowers students to design products with recyclability and 

reuse in mind [2]. A Nigerian-focused innovation is the ban on Styrofoam in Lagos State, introduced in 

2024. Although enforcement challenges remain, this policy has already spurred innovations in 

alternative packaging, such as biodegradable options derived from cassava starch. This demonstrates 

how regulatory push can catalyze market shifts towards CE-compatible products (NESREA, 2024). 

Ni eria’s  ene  ia  olar  i ro rids represent a   -inspired energy model. By providing off-grid 

solar solutions, Renewvia reduces reliance on diesel generators, which contribute heavily to pollution. 

Importantly, these grids also integrate battery-recycling partnerships, ensuring sustainability across the 

energy lifecycle [10].  o th   ri a’s  o panies are e peri entin   ith re-mining tailings and 

repurposing mine waste for construction materials [8]. 

 

Upcycling Fashion Nigeria, which converts old clothes into new apparel and accessories. A creative 

economy among urban youth. Upcycling initiatives demonstrate how CE can intersect with cultural and 

creative industries (Balogun, 2022). African and Nigerian case studies underscore the diversity of CE 

applications from grassroots initiatives and startups to government policies and industrial systems. That 

successful CE adoption requires context-sensitive strategies, collaboration, and inclusive policies that 

resonate with local realities. 
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IMPLEMENTATION AND POLICY FRAMEWORKS 

In Nigeria, solid waste management is guided by the National Environmental Standards and 

Regulations Enforcement Agency (NESREA) and the National Policy on Solid Waste Management 

(2020), which emphasizes waste minimization, resource recovery, and recycling (NESREA, 2020). 

However, implementation remains fragmented across federal, state, and local levels, leading to overlaps 

and inefficiencies. 

 

Policy and Regulatory Frameworks for Circular Economy Waste Management 

Regulatory frameworks must also facilitate waste classification, separate collection, and material 

standards.  o e  ities adopt “ ero- aste” or “ ir  lar  it ”  andates  ith  indin   oals.  na lin  

policies also include harmonized permitting, streamlined licensing for recycling operations, and 

integration of the circular economy into national development plans [35]. 

 

African countries are increasingly adopting CE-related le islation.  or instan e    anda’s    8 

plasti   a   an and Ken a’s   17 plasti   a  prohi ition de onstrate stron  politi al  ill in e  eddin  

CE principles into regulatory frameworks [36].   ri an  nion’s   enda   63 e phasi es s staina le 

consumption and production, while the African Circular Economy Alliance (ACEA), launched in 2017, 

promotes policy harmonization and best practice exchange [42]. Waste management policies often lack 

clarity on extended producer responsibility (EPR) and product life cycle obligations. Without 

standardized guidelines for packaging, e-waste, or construction materials, industries have little incentive 

to design products for circularity [43]. 

 

Incentives and Financing Mechanisms for Circular Economy Projects 

Grants, subsidies, blended finance, green bonds, impact investing, and public procurement 

preferences are useful. In Nigeria, efforts such as the Bank of Industry (BoI) Green Financing Scheme 

have provided concessional loans to eco-friendly businesses, including recycling startups and clean 

energy projects (BoI, 2021). International organizations play an important role in bridging funding gaps. 

For example, the World Bank and the African Development Bank (AfDB) have funded CE-related 

waste projects in Nigeria, including landfill rehabilitation and recycling plant installations. Similarly, 

 ND ’s Glo al  n iron ent  a ilit  (G  ) has s pported pilot proje ts in e-waste recycling (AfDB, 

2022). Nigeria has introduced tax reliefs for companies investing in recycling plants, and Lagos has 

piloted subsidies for waste segregation at source. Nigeria was the first African country to issue a 

sovereign green bond in 2017, part of which supported environmental infrastructure. Expanding such 

mechanisms for CE projects could unlock new investment opportunities. 

 

Public-Private Partnerships and Collaboration 

Public-Private Partnerships (PPP) can combine state oversight with private operational efficiency for 

collection, sorting, recovery, and remanufacturing [22].  e   lers’ inno ati e  o   nit -based 

model, the partnership demonstrates how institutional collaboration can boost circularity [44]. 

SustyVibes in Nigeria and Green Africa Youth Organization (GAYO) in Ghana mobilize youth for 

clean-ups, advocacy, and recycling projects, filling governance gaps with grassroots engagement [39].  

 

Partnerships between universities, industries, and governments create platforms for evidence-based 

policy design [40]. Reducing leakages and corruption in waste systems [20]. Without integrating these 

actors into governance structures, CE frameworks risk perpetuating inequalities while losing valuable 

resource recovery potential [30]. Government agencies alone cannot meet the infrastructure and 

investment requirements of a full CE transition. Effective CE governance requires harmonized 

regulations, innovative financing, robust PPPs, and inclusive collaboration that integrates informal 

sectors, academia, and communities. Only through such systemic alignment can CE principles translate 

into real-world, scalable outcomes. 
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CONCLUSION 

Sustainable waste management within Africa and Nigeria. Outline challenges in current waste 
management practices.   ri a’s  ro in   aste   rden  annot  e addressed  sin  linear “take-make-

dispose”  odels.  nstead   losin  the loop thro  h    prin iples pro ides a path a  to  oth 
environmental sustainability and socio-economic resilience. The circular economy offers a compelling 

and urgently needed alternative to the waste-intensive, resource-wasting model that dominates much of 
the world today. Reimagining design, business models, consumption, and governance, reduce waste 

flows, protect ecosystems, and unlock new economic value. Linear waste systems are formidable, but 
they are not insurmountable. With models, waste-to-resource technologies, closed-loop systems, and 

digital innovations, transitions become feasible. The future directions include optimizing hybrid 
recovery systems (mechanical + chemical), scaling digital traceability platforms, integrating circular 

thinking into education and culture, and fostering deeper international cooperation.  

i. Circular Economy (CE) can create green jobs, foster innovation, and stimulate inclusive growth.  
ii. Reduction in environmental pressures and strengthening food security and renewable energy 

access.  
iii. Educational campaigns, behavioral change initiatives, and investments in technology are 

required to upstage institutional weakness, limited technical capacity, and cultural perception. 
iv. Effective CE requires supportive laws, financing mechanisms, and cross-sectoral coordination. 

  anda’s plasti   a   an and  o th   ri a’s   tended  rod  er  esponsi ilit  (   ) 
regulations  

v. Leveraging digital technologies for IoT-enabled waste bins, blockchain-based recycling credit 
systems, and AI-driven waste sorting facilities could transform efficiency in African cities. 

vi. The future of CE in Africa will also depend on inclusive stakeholder engagement.  
vii.  e ional perspe ti e  the   ri an  nion’s   enda   63  o ld help ali n national strate ies  

mobilize funding, and encourage knowledge sharing among African states.  
viii. CE success in Africa depends on a balance between indigenous knowledge and modern 

innovation.  
 

Embracing CE not as a foreign concept but as an African imperative, waste is minimized, resources 
are cycled, and development is both environmentally and socially just, with leadership, innovation, and 

collaboration at all levels. Call to action is clear: policymakers must strengthen regulatory frameworks, 

businesses must design products with circularity in mind, and citizens must adopt more sustainable 
consumption patterns. The CE is not just about managing waste; it is about redefining prosperity, which 

co ld trans or    ri a’s  aste  hallen e into one o  its  reatest assets. 
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