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Abstract

The escalaƟ ng global populaƟ on and swiŌ  urbanizaƟ on have expressively increased the 
capacity of municipal solid waste (MSW) all over the world, leading to several defi es counƟ ng 
health issues, climate change, and social discrepancies. Policymakers are obsƟ nately 
exploring actual and viable soluƟ ons to discourse solid waste management (SWM). The 
circular economy (CE) benevolences a criƟ cal approach for organized and favorable solid 
waste management. This invesƟ gaƟ on highlights the indispensable elements for scheming 
MSW management structure prejudiced by (CE) principles. The (CE) exemplary focuses on 
the ideologies of (4R) Reduce, Reuse, Recycle, and Recover. The analysis underscores the 
signifi cance of ameniƟ es for cataloging and waste grouping, waste treatment progressions, 
and the retrieval of treasured possessions from waste. It also deliberates the regulaƟ ons 
and the oddity of policies in (SWM), referencing illustraƟ ons from developed naƟ ons. 
AddiƟ onally, the study deliberates the economic, social, and environmental extents of the 
circular economy. It provides insights to achieve sustainable development using a CE-driven 
system for (SWM), supporƟ ng for environmentally viable business observes, environmental 
imparƟ ality, and the enrichment of social well-being. The research disƟ nguishes inclusive 
commercial socieƟ es that have comprised the circular economy, determined towards 
sustainability. It climaxes the ingenuiƟ es by well-known worldwide administraƟ ons 
to lessen waste fabricaƟ on, incorporate substanƟ al recycling and reprocess into their 
maneuvers and products. The research bids visions into a system that indorses societal 
affl  uence and harmony. 
Keywords:  Sustainable Development, Waste Recovery and Recycling, Circular Economy, 
Literature Review

1. Introduc  on

The increasing amount of solid waste accumulaƟ on poses an extremely complex challenge 
that needs to be addressed immediately. The World Bank esƟ mates that at least 33% of the 
total of 2.01 billion tonnes of (MSW) produced annually worldwide is not managed in an 
environmentally responsible way (Sikder et al., 2024). According to Nevrlý and Smejkalov 
(2021), this negligence of natural resources increases detrimental eff ects on ecosystems, 

RESEARCH ARTICLE   hƩ ps://doi.org/10.30546/BAKUCOP29.2024.1.5098

190



Strategic approaches promoting Sustainable Development in Solid Waste Management based on Circular Economy: A Literature Review    

www.ijhsdr.comInternational Journal of Humanities
and Social Development Research 3

making it necessary to explore new paths to meet material as well 
as energy needs while prevenƟ ng resource depleƟ on. A strong 
solid waste management system presents a viable way to produce 
energy and secondary materials without endangering the health of 
the ecosystem. This means making the shiŌ  to a circular economy-
based strategy, in which materials are recycled in a closed-loop 
system to reduce the producƟ on of waste.

Comparing emerging countries to OECD countries, solid 
waste management is more diffi  cult because of low recycling 
infrastructure, low scienƟ fi c consciousness, high costs, and 
inadequate strategies (Budihardjo et al., 2022). Various obstacles 
face urban waste management worldwide, such as inadequate 
systems for waste separaƟ on and recycling, an inability to iniƟ ally 
separate both wet and dry waste, and a lack of knowledge regarding 
the composiƟ on of solid waste system (Kumar & Agarwal, 2020). 
As a result, the growing amount of landfi lls is a serious concern 
because some of them take centuries to completely decompose, 
and leachate leaks contaminate the environment, water, and soil, 
puƫ  ng public health at risk. If not recycled properly, everyday 
objects can take a long Ɵ me to decompose (Devi et al., 2024). 
Comprehending the composiƟ on of MSW—which normally 
include 44% food and green waste, 17% cardboard, 12% paper and 
plasƟ cs, 5% glass, 4% metal, 2% wood, rubber and leather (2%), 
and other materials (14%)—is essenƟ al to streamlining the waste 
sorƟ ng process. (Sondh et al., 2022). An ineff ecƟ ve mixed waste 
separaƟ on, collecƟ on, and transportaƟ on upset the balance of the 
environment, highlighƟ ng the signifi cance of waste segregaƟ on 
in lowering landfi ll volumes and reducing polluƟ on. Each step 
of the process—reusing and recycling, sorƟ ng and collecƟ on 
of waste, recuperaƟ on of waste, and fi nal disposal—improves 
the eff ecƟ veness of the system as a whole. At every level, local 
government and policy play a crucial role. Gasifi caƟ on, incineraƟ on, 
and pyrolysis are examples of thermochemical conversions that 
are pracƟ cal for producing energy from waste; however, in order 
to maximize input quality, proper waste pre-treatment is required 
(Letcher, 2020). The division of waste and sorƟ ng involves the 
use of a variety of techniques, including eddy current separaƟ on, 
magneƟ c separaƟ on, trommel screening, and air separaƟ on, and 
manual sorƟ ng (Funari et al., 2023). These techniques highlight the 
signifi cance of recycling and separaƟ on in order to divert materials 
from landfi lls. The United NaƟ ons synchronizes waste management 
objecƟ ves with sustainable development goals, acknowledging 
solid waste management as a criƟ cal concern (Sharma et al., 2021). 
It is esƟ mated that by 2050, there will be approximately 2.4 billion 
tonnes of CO2 equivalents annually due to climate change. This 
highlights the circular economy potenƟ al management of waste 
driven to address sustainable development and fi nancial stability, 
while protecƟ ng human rights and natural assets.

Through the effi  cient use of natural resources and the producƟ on 
of commodiƟ es, Circular Economy (CE) off ers a way to reduce the 
burden on the environment. Its main benefi t is that it promotes 
growth in all areas—economic, social, and environmental (Ghisellini 
et al., 2016). AdopƟ on of CE is encouraged by many naƟ ons in an 
eff ort to restore the environmental and economic health of their 
regions (Herrador & Van, 2024). CE reduces the negaƟ ve eff ects of 
extracƟ on, emissions, and disposal while minimizing pressure on 
global resources by circulaƟ ng resources within local economies 
(Chowdhury et al., 2022). Numerous stakeholders, including 
companies, poliƟ cians, and environmental organizaƟ ons, generally 

hold the view that a CE-centric economy is unavoidable in the long 
run (Almulhim, & Al-Saidi, 2023). According to Lei et al. (2021) 
this model is perceived as a structured sustainable development 
framework that aƩ empts to recover criƟ cal factors of sustainability. 

It is essenƟ al to regularly evaluate CE pracƟ ces in the 
social, economic, and environmental domains in order to track 
advancements in sustainable waste management. A strong waste 
management model requires the cogent growth of these three 
pillars. Using the 4Rs (Reduce, Reuse, Recycle, and Recover) as a 
framework for waste management, this study criƟ cally analyzes a 
number of aspects of managing municipal solid waste (MSW) in 
a circular economy. The collecƟ on, sorƟ ng, recycling, reuse, and 
recovery of valuable materials are prioriƟ zed. In order to create 
an eff ecƟ ve waste management model, this study explores the 
harmonious growth of social, environmental, and economic 
dimensions, whereas prior research has mostly concentrated 
on the environmental aspect. One important component of a 
circular economy (CE) is material recovery from waste, which 
includes obtaining valuable resources like electricity, fuel, oil, 
ferƟ lizer, animal bedding, and valuable metals. Leading companies 
and organizaƟ ons that have embraced the principles of circular 
economy provide smaller organizaƟ ons with inspiraƟ on to adopt 
more effi  cient waste management pracƟ ces and vision.

2. Methodology

The literature survey was conducted using a methodical 
approach with the goal of gathering precise and perƟ nent studies. 
Using terms like “Circular economy,” “circularity,” “solid waste 
management,” “MSW management,” “three pillars of circular 
economy,” “sustainable waste management,” and “exergy,” among 
others, the process involved looking for research arƟ cles from 
diverse websites including, Science Direct, Springer, Google Scholar, 
Offi  cial websites and Research gate. The arƟ cles that came up in 
these searches were carefully assessed by reading the Ɵ tles and 
abstracts. A shortlist of arƟ cles that closely matched the current 
study was created in order to conduct a more thorough analysis. To 
make the fi nal selecƟ on in the detailed examinaƟ on, the research 
arƟ cles’ enƟ re texts were carefully examined. Furthermore, a 
search was conducted through the shortlisted papers’ references 
to fi nd more perƟ nent research arƟ cles. A summary of earlier 
eff orts in SWM that aƩ empted to accomplish sustainability 
through various tacƟ cs. In order to guarantee consistency in waste 
management procedures, SecƟ on 2 of the review concentrates 
on the funcƟ on highlighƟ ng the eff ecƟ veness of solid waste and 
subsequent organizaƟ on. The concepts of the four Rs of solid 
waste and its management, including Reuse, Reduce, Recycle and 
Recover are covered in SecƟ on 3. The signifi cance of these ideas in 
developing a solid waste management framework that is eff ecƟ ve 
in promoƟ ng a circular economy is emphasized in this secƟ on. The 
society, environment and economy, the three pillars of the circular 
economy—are examined in SecƟ on 4 with reference to (MSW) 
systems. It also emphasizes the goals of infl uenƟ al people around 
the world who support incorporaƟ ng a circular economy concepts 
into waste management procedures.
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3. Results and Discussions:

Table-1 Key components and scope of earlier studies in the 
fi elds of SWM and circular economy

Study approach Signifi cant structures References

SWM and 
applications 

towards Waste-
to-energy

•  MSW is considered to be a source of 
sustainable energy. 

•  Various wastewater methods are appropriate 
for various types of waste.

•  Diverse techniques are used to manage 
waste: inert waste is dumped in landfi lls, 
mixed MSW is burned, organic waste is 
anaerobically digested, and wood, tires, and 
plastics are pyrolyzed. 

(Kaur et al., 
2023; Zhou & 
Zhang, 2022;
  Akinshilo, 

2019)

Green 
Economy 

•  Economic growth, reducing poverty, and 
preserving the environment are the main 
goals of the green economy.

•  Emphasis is placed on the ideas of waste 
pyramid, industrial ecology, and CE.

•  A cohesive set of rules and policies for waste 
management can support the development of 
a green economy.

(Zhironkin & 
Cehlar, 2022;  
Adamowicz, 

2022;  
Muljaningsih 
et al., 2022)

A system for 
managing 
waste in 

the circular 
economy.

•  Its main goal is to combine solid waste 
management and the CE concept.

•  Serious problems with the environment and 
human health are the result of ineffective 
waste management.

•  CE strategies such as recovery, recycling, 
repurposing, restoring, reuse, etc., can 
promote economic growth.

(Smol et al., 
2020; Fatima 
et al., 2020)

Environment 
and CE

•  The public should be encouraged to learn 
about green logistics and CE.

•  Reducing resource usage and waste at the 
source should receive more attention.

•  The operation of a closed-loop economy is 
superior to that of a linear economy.

(Li et al., 
2022;  Sariatli, 

2017;  
BhaƩ acharjee, 
& Cruz, 2015)

CE •  One important method for evaluating the 
ecological well-being of products is life cycle 
assessment, or LCA.

•  Environmental effects are contrasted with 
circularity indicators.

•  With the expansion of CE's structure, there 
is a great deal of room for expansion in the 
green industrial parks and industrial economy. 

(Bossek et al., 
2021;  

System for 
managing solid 

waste based 
on the circular 

economy 

•  The application of CE in systems that handle 
solid waste can assist in reducing the issues 
associated with waste accumulation and 
generation. Because MSW is an amalgamation 
of wastes, it must be properly sorted before 
being sent to the treatment facility. 

•  To fully utilize waste's potential for recycling 
and valuable recovery, infrastructure must be 
provided by effective strategies and policies.

•  Using contemporary assessment instruments 
like energy analysis, environmental 
sustainability in a CE can be evaluated 
in terms of its social, economic, and 
environmental aspects.

Current Study

3.1 Waste grouping and organizing sta  ons

Reducing waste generaƟ on and implemenƟ ng effi  cient waste 
collecƟ on systems are both necessary to address the challenges 
of waste management. In certain countries, waste collecƟ on is 
typically managed by private enƟ Ɵ es or local authoriƟ es; however, 
organizing waste collecƟ on and indulgencing it for the purpose of 
salvaging remains a signifi cant for naƟ ons worldwide (RamHormozi, 
2019). Complex challenges related to waste management (Nzeadibe 
and Adama, 2015) necessitate the establishment of transferring 
waste properly for addressing the growing waste predicament. 
ExisƟ ng management of solid waste faciliƟ es frequently lack the 

resources needed to funcƟ on effi  ciently, with ineffi  ciencies in the 
use of resources like labor and vehicles (Salazar-Adams, 2021).

Waste is collected using a variety of techniques, such as 
vehicle-based collecƟ on with noƟ fi caƟ on signals, central waste 
collecƟ on points, from iniƟ al collecƟ on to fi nal disposal. Urban and 
rural waste collecƟ on rates diff er, with higher rates generally seen 
in high-income naƟ ons relaƟ ve to low-income naƟ ons because 
of dispariƟ es in infrastructure, waste management eff ecƟ veness, 
and waste educaƟ on. Waste collecƟ on rates are also infl uenced by 
an area’s level of development within a naƟ on; in general, urban 
areas have higher rates than rural ones because waste collecƟ on 
is frequently seen as an urban amenity (Kaza et al., 2018). Many 
naƟ ons have privaƟ zed waste management systems, frequently 
with government subsidies, to address the complexity of waste 
collecƟ on and administraƟ on. By involving private agencies, 
this has increased effi  ciency and service quality. AddiƟ onally, 
privaƟ zaƟ on can lessen the burden on local and state government 
agencies. As faciliƟ es for transient storage where municipal solid 
waste (MSW) is gathered before being sent to recycling or waste-
to-energy faciliƟ es, waste transfer staƟ ons are essenƟ al to waste 
management. Unloading from trash trucks, inspecƟ ng, removing 
hazardous materials, compressing, and transferring to larger 
vehicles are important duƟ es at waste transfer staƟ ons (Lebank, 
2020). In order to reduce transportaƟ on expenses as the Ɵ me for 
shiŌ ing as well as the amount of waste increase, waste transfer 
staƟ ons are ideally located close to recycling and treatment 
faciliƟ es (Yousefl oo & Babazadeh,  2020).  Modern technological 
innovaƟ ons like the Internet of Things (IoT) have the potenƟ al to 
greatly improve solid waste management systems’ effi  ciency. As 
shown in Moscow (Maiurova et al., 2022), digitalizaƟ on of waste 
disposal networks can maximize resource uƟ lizaƟ on and enhance 
overall system performance. Eff ecƟ ve waste management requires 
waste sorƟ ng. A range of methods including hand picking, air 
density separaƟ on, metal extracƟ on, and electrostaƟ c techniques 
are employed to manage various waste materials. In order to 
prepare waste for addiƟ onal processing and recycling, these 
separaƟ ng techniques are necessary as shown in fi gure. 

 

Figure-1 Waste progresses through stages of collecƟ on, segregaƟ on, and 
sorƟ ng, ulƟ mately arriving at a suitable waste treatment facility, following a 
structured pathway outlined in waste management protocols.

Source: (Sondh et al., 2024)

3.2 Manual Sor  ng

Large objects like rocks, wood, and oversized clothes must be 
separated from other waste materials during the sorƟ ng process at 
the source. This technique uses simple tools like big tables or belt 
conveyors and is usually performed by workers using their hands. 
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A popular method for sorƟ ng municipal solid waste is handpicking, 
which works especially well for geƫ  ng rid of things like plasƟ c 
made from PVC and e-waste. Concrete, wood, glass, and rocks are 
frequently found in construcƟ on and demoliƟ on waste (Lawson, 
2020). Although manual sorƟ ng requires a lot of Ɵ me and labor, it is 
an effi  cient way to separate waste and recover valuable materials. 
This method, which mainly uses human resources, is common in 
naƟ ons where cheap labor is easily accessible. AŌ er the waste 
has been empƟ ed, it must be spread out and disposed of (with 
precauƟ ons taken), with visible waste being manually separated 
for reuse, collected and stored, and any leŌ over debris must be 
disposed of (Liang et al., 2024).

3.3 Air density separator

Fans or blowers are used in this garbage division process to 
speed up the procedure. By producing an upward airfl ow, the fan 
helps separate materials according to their diff ering densiƟ es. The 
force of the airfl ow and the way the materials are introduced into 
the air column, determine how eff ecƟ ve this method is. Another 
important consideraƟ on is moisture content, since water can 
make some materials clump and fall, which can interfere with the 
sorƟ ng process (“Solid Waste Management,” 2022). Techniques for 
separaƟ ng air further can be divided within zigzag and wind shiŌ er 
types of separators. These techniques effi  ciently separate metals 
and more substanƟ al wastes from materials with lightweight 
including plasƟ c boƩ les and various categories of plasƟ c. 

3.4 Trommel screening

This screening, someƟ mes referred to spinning visuals, are 
physical transmission devices that are frequently used for material 
separaƟ on in the solid waste treatment sector (Mousavi et al., 
2024). These screens are made out of a cylindrical drum with a 
surface covered in a web-like structure made of meshes in diff erent 
sizes. The mesh of the trommel enables the separaƟ on of parƟ cular 
waste sizes as it rotates, creaƟ ng a heap, for example, of manure. 
Waste that exceeds the mesh’s allowable size is stopped at the 
trommel’s back end (Chen et al., 2010). For a trommel to operate 
smoothly, eff ecƟ vely, and safely, human resources are needed. 
Both wet and dry garbage can be processed by these devices. 
Objects are raised with liŌ ing bars on an inclined drum and then 
dropped to descend further. To help with separaƟ on, elevaƟ ng 
bars also give the objects a shake. Trommel screens are used in the 
municipal solid waste (MSW) industry to classify parƟ cles into fi xed 
sizes. Trommels improve the quality of other solid waste derived 
from fuel by eliminaƟ ng inorganic materials such as ash and water 
from grouped light solvents (Goli et al., 2021). Three major sets 
of materials are usually obtained from the MSW aŌ er it has been 
inspected at the sorƟ ng plant: (i) Refuse Derived Fuels (RDFs), 
which consist of combusƟ ble materials; (ii) large-sized materials, 
such as stones, metals, electronic material, etc.; and (iii) inert or 
delicate materials. 

3.5 Metal Separa  on

A large percentage of mixed waste is composed of plasƟ cs, 
paper, elements, e-waste, and food parƟ cles in sorƟ ng staƟ ons. 
For a number of reasons, metal separaƟ on is an essenƟ al stage 

in waste separaƟ on faciliƟ es (Elisha, 2020). To begin with, it helps 
separate premium materials. Second, the eff ecƟ ve running of 
later operaƟ ons like crushing, visual sorƟ ng, and RDF producƟ on 
depends on the removal of metals.  Current separaƟ on and 
magneƟ c separaƟ on are two methods for metal separaƟ on that 
are frequently used (Sniatala et al., 2023). While eddy current 
separaƟ on creates repulsive forces in non-ferrous metals, which 
cause them to be ejected from the waste stream, magneƟ c 
separaƟ on uses magnets to aƩ ract and separate ferrous metals 
from the waste stream. By eff ecƟ vely removing metallic materials 
from mixed waste, these methods facilitate subsequent procedures 
and increase the eff ecƟ veness of waste management as a whole 
(Xavier et al., 2023).

3.6 Magne  c Separa  on  

This method allows the removal of gathered metal by using 
an electromagnet to acƟ vate or deacƟ vate. It is noteworthy that 
this technique is not applicable to all metal separaƟ ons (Ding et 
al., 2021). The device is made up of a permanent electromagnet 
mounted on a rotaƟ ng drum that draws magneƟ c tools from the 
belt conveyor. Besides that, non-iron metallic are not aff ected by 
magneƟ c fi elds and have no ferrous content. Copper, aluminum, 
and stainless steel are a few examples of materials that have 
liƩ le to no magneƟ sm. A further drawback is that non-magneƟ c 
materials containing minute magneƟ c parƟ cles will not be captured 
(Fitzgerald, 2013). Larger magneƟ c objects may also unintenƟ onally 
collect undesirable materials like paper, plasƟ c, and food scraps. 
In mixed recycling streams, where materials are gathered and 
separated prior to processing, this problem is especially prevalent.

3.7 Eddy Separa  on

 Eddy current separaƟ on is a widely employed technique for 
the separaƟ on of non-magneƟ c materials, like aluminum, present 
in electronic waste. In order to diff erenƟ ate non-ferrous metals 
according to their conducƟ vity, this method uses electromagneƟ c 
inducƟ on. This method involves using a conveyor belt to transport 
a mixture of non-magneƟ c materials in a predetermined size range 
to the eddy current separator (Smith et al., 2019). This method is 
eff ecƟ ve because it delivers material fast and guarantees uniform 
distribuƟ on in a single layer. AŌ er that, the material travels to the 
main pulley separaƟ ng substances zone, where non-metals are 
driven away from the host substance (Anastassakis, 2018). Rejected 
non-ferrous metals are routed through carefully posiƟ oned spliƩ ers 
to collecƟ on belts or bins. According to Huang et al. (2021), the 
speed at which average plasƟ c, aluminum, and copper rudiments 
separate from desiccated biodegradable is greatly impacted by 
fi ne-tuning the rotor rapidity, provender amount, and girdle speed. 
Non-metallic materials fall freely into non-ferrous areas, while 
brass ingredients are drawn to the strong magneƟ c power created 
inside the separator.

3.8 Separa  on by electrosta  cs

Electronic waste, or e-waste, is the term for disposed of or 
abandoned electronic items, including laptops, TVs, cell phones, 
baƩ eries, and more. The generaƟ on of e-waste has increased 
noƟ ceably in recent years, but effi  cient disposal techniques are 
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sƟ ll diffi  cult to come by because of the intricacy of electronic 
waste components. Numerous hazardous metals, like lead, 
polybromine, cadmium, the element lithium, mercury, and 
retardants, are found in e-waste. These metals can cause serious 
health problems, including damage to the diff erent parts of 
the body like, liver, kidneys, heart and brain. Although, E-waste 
can further be divided into semiconductors, conductors, and 
insulators. Eff ecƟ ve recycling of these components appears to 
be possible with electrostaƟ c separaƟ on (TilmaƟ ne et al., 2009). 
With this method, conducƟ ng and insulaƟ on substances found in 
e-waste are eff ecƟ vely recycled. Disassembly, disposal, and fi nal 
treatment are usually steps in the e-waste disposal process. The 
fi rst step in separaƟ ng valuable and hazardous components is 
disassembly (Oke, & Potgieter, (2024). Materials are broken down 
to liberate them from substances and separate them in subsequent 
processing. Materials that have disƟ nct charges are aƩ racted 
to or repelled from each other according to the electrostaƟ c 
charges principle, which underlies electrostaƟ c separaƟ on. In 
separators, conducƟ ve elements fascinate contradictory indicted 
maƩ ers, like metal drums, and separate them from through the 
use of aƩ racƟ ve forces (Aksa et al., 2013). Printed circuit boards 
(PCBs) are essenƟ al parts of e-waste because, according to Waste 
from Electrical and Electronic Equipment (WEEE), they contain a 
considerable amount of valuable metals (Hamerski et al., 2019). 
PCB electrostaƟ c separaƟ on turns out to be a successful method 
for recovering value products (Jha et al., 2024). 

3.9 Balers and compactors

Space constraints resulƟ ng from accumulaƟ ng waste are a 
common challenge faced by waste management organizaƟ ons. 
Thankfully, developments in technology provide some relief from 
this problem. Users can use balers and compactors, among other 
tools, to minimize the amount of space that waste takes up. Press 
channels, pressing chambers, tying devices, and power units are 
the four main parts of a baler. The procedure is fi lling a hopper with 
waste, which the baler then compresses into bales, or bundles. 
The amount of waste is greatly decreased by these bales, which 
helps with recycling and makes waste easier to handle. Balers 
are used in many diff erent industries, such as manufacturing, 
recycling plants, retail stores, and insƟ tuƟ ons. Round and square 
waste balers are the two most popular varieƟ es (Shang et al., 
2021). The eff ecƟ veness of handling, aggregaƟ on, transportaƟ on, 
and storage procedures all depend heavily on bale density (Shah 
and Darr, 2016). In a similar vein, compactors are essenƟ al for 
reducing waste volume and, consequently, the amount of space 
needed in landfi lls. Compactors not only minimize volume but 
also provide the benefi t of reducing fi re hazards, smells, and 
rodent infestaƟ on.

4.  Policies for Waste Management, Reuse, 
Recycle

Within a naƟ on or region, peace is fostered by an 
environmentally friendly municipal solid waste (MSW) 
management system. By applying the principles of reduce, 
reuse, and recycle, adopƟ ng a circular economy-based strategy 
for handling municipal solid waste presents a chance to lower 
natural resource consumpƟ on and protect the ecosystem (Li 

et al., 2021). According to Cunha (2024) this is in line with the 
Sustainable Development Goals (SDGs) of the United NaƟ ons, 
including “ “Ensure Sustainable ProducƟ on and UƟ lizaƟ on 
PaƩ erns” (SDG-12) and “Take immediate acƟ on to miƟ gate the 
eff ects of climate change” (SDG-13). CreaƟ ng a framework of laws 
and policies is essenƟ al to creaƟ ng a waste management system 
that works. Using circular economy techniques is the main way 
to achieve sustainability in MSW management. Recycling—oŌ en 
referred to as “misplaced resources”—contributes signifi cantly to 
sustainable waste disposal by lowering waste effl  uence, restoring 
usable resources, and conserving energy (Sondh et al, 2024). 

4.1 Policies regarding Waste Management

A robust policy framework put in place by individuals and 
local authorities is essential to an effective SWM structure 
driven by the circular economy. This structure places a strong 
emphasis on infrastructure development, law enforcement, 
awareness raising, and institution setup. Serving waste 
management states like Germany, which implemented 
policies advocating waste reduction and recovery, can teach 
developing and underdeveloped nations a lot (Wilson, 2023). As 
demonstrated by Latin American nations that emphasize public 
sector engagement, public involvement is essential for efficient 
waste management (Félix-López et al., 2023). Under these 
arrangements, the government acts as if it were a business, 
seeking to maximize profits at the expense of preserving the 
environment and the welfare of the populace. Due to energy 
scarcity, European nations have reduced the amount of waste 
sent to treatment plants by using waste as a source of energy. 
Waste recovery is Portugal’s top priority, as evidenced by 
Decree Law No. 178/2006 (Dinis et al., 2023). Finland prioritizes 
resource-wise urban development to lessen its impact on the 
environment, while Germany has focused on sources of clean 
energy since the 1990s under its “Energiewende” policy. Finland’s 
HINKU initiative seeks to improve both social and environmental 
health by reducing emissions by 80% by 2030 (Hirvilammi et al., 
2023). Technological developments are essential to solid waste 
management because they make sustainable and affordable 
solutions possible. Achieving sustainable development goals 
requires policies to keep up with technological advancements. 

4.2 Waste reuse and Recycle

Sorting and segregating waste is an essential step in 
categorizing waste according to how it will be treated in the 
end. A number of factors, including its potential for reuse, waste 
can be sent to a landfill, treatment facility, or recycling plant 
after it has been sorted. Prioritizing recycling and waste reuse is 
crucial for resource conservation and environmental protection 
on a global scale (Cudjoe et al., 2021). By lowering the demand 
for virgin resources in the production of commodities, reusing 
items like metals, plastics, and paper helps protect natural 
resources and improve environmental health (Tang et al., 2020). 
According to Nevrlý and Smejkalov (2021), achieving “zero-
waste” can be facilitated by optimizing recycling rates, and 
continuous research and innovation endeavors to introduce 
circularity into the economy. Concrete blocks can be made from a 
variety of recycled solid waste components, including recovered 
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concrete, crushed brick, and waste glass (Luhar et al., 2019). A 
nation’s income level and the extent of its recycling practices 
are frequently correlated (Moroke et al., 2019). Compared to 
middle-class and lower-class countries, high-income countries 
usually have more developed waste management systems, 
which results in higher recycling rates (Ferronato et al., 2019). 
On the other hand, inefficient collection systems, weak waste 
management programs, and low levels of public awareness 
impede recycling initiatives in middle-class and lower-income 
nations (Munir et al., 2021).  Because of laws that restrict 
landfill disposal, allow private companies to participate in waste 
collection, and impose fines on non-recycled waste, Germany, 
Austria, South Korea, Wales, and Switzerland have some of the 
highest recycling rates in the world (Gray,  2017). Waste must 
be collected, sorted, recycled, treated, and disposed of as 
part of an efficient municipal solid waste (MSW) management 
system (Cohen et al., 2021). Every step is important, and if any 
are inefficient, the system as a whole could be compromised. 
Natural resource exploitation is a common pressure on 
developing nations to meet waste management requirements 
and raise living standards. In order to address these issues 
and put suitable waste management strategies into practice, 
effective policymaking and governance are essential (Bui et 
al., 2022). To meet waste management targets and advance 
sustainability, recycling units must be integrated into waste 
management systems. In order to have the desired effect on 
waste management systems, public-private partnerships are 
essential (Cheng et al., 2023).

4.3 Waste dealing ability and Recovery 

The efficient functioning of a circular economy (CE) depends 
on reducing waste capacity and disposing of waste properly. In 
the past, landfilling was the most common way to dispose of 
waste, which resulted in the buildup of massive waste mountains 
in many urban areas and serious health and environmental risks 
(Liu and Liu, 2021). Growing environmental consciousness has 
led to the development of a variety of waste disposal techniques, 
which can be broadly categorized into two categories: thermo-
chemical methods (which include incineration, gasification, and 
pyrolysis) and biochemical methods (which include anaerobic 
digestion and composting) (Li et al., 2016). Decomposing 
organic matter, especially food waste, makes up the majority of 
the Organic Part of MSW (OFMSW), which accounts for 40–70% 
of all MSW generated worldwide (Ali et al., 2017). Even though 
biochemical methods are good at reducing waste volume, they 
can take a long time—25 to 40 days—to treat waste, mostly 
organic material. On the other hand, they simplify waste 
management by providing flexibility in the periodic addition of 
raw materials (Nanda and Berruti, 2021). In contrast, thermo-
chemical procedures entail a significant amount of heat, energy 
and can route waste at temperatures between 350 and 1500 
°C more quickly than biochemical techniques. These procedures 
have the potential to reduce waste volume by 75–90%, but 
they frequently cause environmental problems by releasing 
pollutants like dioxins, furans, NOx, SOx, and PAHs (Munir et al., 
2021; Kumar and Samadder, 2017). By changing the operating 
conditions and process parameters, efforts are being made 
to reduce these emissions (Upadhyay et al., 2019). Due to 

the oxygen-starved environment needed, pyrolysis provides a 
solution to emissions like NOx, SOx, PAHs, and dioxins; however, 
it also produces contaminants like toxic metals and nitrogen 
(Sipra et al., 2018; Hasan et al., 2021). In order to maximize waste 
management while reducing environmental impact, research 
projects investigate a variety of waste handling procedures, 
such as pyrolysis, gasification, composting and anaerobic 
digestion, (Sondh et al., 2024). Waste disposal techniques can 
be improved and made more ecologically friendly and efficient 
through continuous innovation and improvement, which will aid 
in the shift to a sustainable and circular economy.

Figure-2. An illustraƟ on comparing the technical characterisƟ cs of diff erent 
waste treatment techniques, including composƟ ng, anaerobic digesƟ on, 
gasifi caƟ on, incineraƟ on, pyrolysis, and landfi lls.

Source: (Sondh et al., 2024). 

5.  Municipal Solid Waste Management 
focused on a Circular Economy.

According to Mhatre et al. (2021), in order to promote 
sustainability objecƟ ves in a country, circular economy (CE) 
models and policies ought to be incorporated into MSW 
management teams. The Fernandes et al., (2023), defi ned 
sustainability in 1987 as meeƟ ng current needs without 
jeopardizing upcoming cohorts’ ability to encounter individual. 
The foundaƟ on for aƩ aining sustainability in MSW management 
systems is the CE framework, which is based on three main pillars: 
environmental health (Environmental Aspects), social upliŌ ment 
(Social Aspects), and economic development (Techno-Economic 
Aspects) (Gadaleta et al., 2022). The realizaƟ on of sustainability 
necessitates the strong support of all three pillars. To create a 
dependable and eff ecƟ ve framework, policymakers must work 
together in concert. Sustainable development iniƟ aƟ ves within 
a country or region can be supported by a workable framework 
that places a high priority on a robust environment, society, and 
economy. As Fig. 4 shows, each of these elements adds unique 
characterisƟ cs to the CE.
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5.1 Economical aspect

Key components in demonstraƟ ng a business’s sustainability 
eff orts are the sharing and handling of product specifi cs, the 
possibiliƟ es for reuse, and the recycling procedures. Eff ecƟ ve 
methods for sustainability are essenƟ al for the long-term health 
of a business, claim Leising et al. (2018). Nishitani et al. (2022), 
suggested, Material Flow Cost AccounƟ ng (MFCA) as a way to 
improve material effi  ciency and lessen the detrimental eff ects of 
resource exploiƟ ng by lowering producƟ on costs. According to 
Lassi (2020), growth in the economy is sustainable if it maintains 
or increases social welfare compared to its current levels in the 
future. This highlights the signifi cance of resource ecological 
preservaƟ on and recycling in business models. Waste-to-Energy 
(WtE) faciliƟ es, which exclusively use non-recyclable waste to 
opƟ mize the advantages of the (CE) paradigm, have a substanƟ al 
impact on economic dynamics. According to the World Banking 
Group (Kaza et al., 2018), thermal incineraƟ on—a technique with a 
signifi cant commercial presence worldwide—processes about 11% 
of municipal solid waste (MSW). Subsidies from the government 
for garbage removal, electricity and heat sales, and slag revenue 
support WtE incineraƟ on plants, which have high iniƟ al investment 
requirements but off er stable, substanƟ al profi ts and low operaƟ ng 
costs (Xin-gang et al., 2016). Numerous elements, including plant 
size, waste type, lifecycle, and operaƟ onal availability, aff ect a 
WtE facility’s development cost (Santosos et al., 2019). These 
prices vary across countries, which refl ects dispariƟ es in resource 
availability and technological preparedness. Wu (2018) observes 
that WtE developments in China are signifi cantly more expensive 
than those in the U.S. and Europe. VariaƟ ons are also observed 
in Ethiopia, Vietnam, and Sri Lanka (Daily, 2017; Wu, 2018). With 
signifi cant revenue from the generaƟ on of electricity in places like 
China (70–85%), WtE plants typically see an exciƟ ng ascend on 
investments (RoI) of 18–25%. 

Economically, the (CE) is propelled by a dedicaƟ on to 
environmentally sustainable company strategies and standards. 
This strategy places a focus on creaƟ ng fresh supplies from uƟ lized 
content and eff ecƟ vely managing the resources that are already 
available. Business ethics, which concentrate on proper behavior 
and procedures to ensure wider success, play a criƟ cal role in 
steering decisions towards economic recurrence. 

5.2 Social aspect 

By focusing on engagement with the community, equal 
opportunity, and improved public health, the circular economy 
encompasses essenƟ al social dimensions that improve solid waste 
management. In addiƟ on to reducing waste, iniƟ aƟ ves that support 
recycling and repurposing materials also open up job opportuniƟ es, 
especially in areas with low incomes where jobs in waste gathering 

and processing can boost the local economy (Morais et al., 
2022). By encouraging a culture of environmental responsibility 
and improving community involvement in sustainable pracƟ ces, 
educaƟ onal iniƟ aƟ ves play a crucial role (Repp et al., 2021). 
AddiƟ onally, implemenƟ ng circular economy waste management 
techniques can result in less polluƟ on, cleaner ciƟ es, and improved 
community health (Dinca et al., 2022). Residents, companies, and 
governments must work together to implement this strategy, 
which will strengthen community Ɵ es and increase everyone’s 
commitment to sustainability.

5.3 Environmental aspects

The circular economy (CE) framework incorporates ecological 
factors into solid waste management by encouraging material 
reducƟ on, reuse, and recycling, resulƟ ng in reduced producƟ on 
of trash and worsening of the environment (De melo et al., 
2022). In this paradigm, waste is viewed as an asset that can be 
constantly recycled back into producƟ on processes, rather than 
an end product (Kurniawan et al., 2021). This approach reduces 
dependability on virgin commodiƟ es, greenhouse gas emissions, 
and energy consumpƟ on, all of which contribute to a reducƟ on 
in industrial acƟ viƟ es’ overall environmental footprint. The CE 
seeks to strike a balance between economic development and 
environmental sustainability by focusing on ecosystem restoraƟ on 
and regeneraƟ on through adheres to such as material recuperaƟ on 
and the secure return of biological substances to the environment 
(Vence et al., 2021). Furthermore, it promotes preservaƟ on of 
biodiversity and decreases pressure on landfi lls, which aligns with 
worldwide sustainability goals aimed at miƟ gaƟ ng climate change 
and improving environmental health.

5.4  Key inputs of Circular Economy for Sustainable 
development 

A circular economy (CE) can achieve success when implemented 
across various societal levels. Large-scale industries and well-known 
brands can facilitate this shiŌ  by serving as exemplary models for 
those transiƟ oning from a linear to a circular economy.

The diagram illustrates a conceptual model for a Circular 
Economy (CE), which is intertwined with sustainable development 
principles and the management of solid waste. Central to this 
model is the CE’s objecƟ ve to enhance resource effi  ciency and 
reduce waste by adopƟ ng regeneraƟ ve pracƟ ces that promote 
the reuse, repair, refurbishment, and recycling of products and 
materials. 

Figure-3. AƩ ribute of a circular economy supporƟ ng SWM system involving economic, social and
Environmental aspects 

Source:  Authors own idea
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Figure.4: The three fundamental pillars of the circular economy encompass 
social, environmental, and economic dimensions 

Source: Authors own idea

The model outlines how CE interacts with socio-economic, eco-
environmental, and socio-environmental aspects. In the realm of 
sustainable development, the economic dimension is centered on 
adopƟ ng effi  cient business models and technologies that foster 
a closed-loop system, crucial for decreasing solid waste quanƟ Ɵ es 
and enhancing their management. The social dimension highlights 
the generaƟ on of job opportuniƟ es and overall well-being, which 
involves creaƟ ng posiƟ ons in the waste management industry 
and fostering educaƟ on about recycling and reuse. From an 
environmental standpoint, CE advocates for the preservaƟ on of 
natural resources and strives to achieve zero carbon emissions, in 
line with pracƟ ces that reduce environmental polluƟ on. The socio-
environmental perspecƟ ve considers wider issues such as climate 
change and environmental jusƟ ce, promoƟ ng a fair distribuƟ on of 
the environmental advantages and challenges associated with waste 
management. CollecƟ vely, the diagram conveys how the circular 
economy framework is inherently connected to achieving sustainable 
development goals, especially in opƟ mizing the management of 
solid waste to realize economic, social, and environmental gains.

5.5 Prac  cal outcomes of this analysis

The exisƟ ng solid waste management framework is currently 
inadequate for addressing the prevalent challenges in waste 
processing. Eff orts to overhaul this system have been ongoing 
for more than ten years. Various soluƟ ons have been proposed 
by scienƟ sts and relevant authoriƟ es. A Circular Economy (CE) 
approach to solid waste management holds signifi cant promise for 
addressing issues related to climate change, energy consumpƟ on, 
prolonged use of materials, and social welfare. Supported by robust 
strategies and effi  cient policies, this system could facilitate smoother 
operaƟ ons. TransiƟ oning from a linear to a closed-loop economic 
model enhances the potenƟ al for economic growth with stability 
as a key aspect. Moreover, reusing materials within this system 
can alleviate environmental stress. ImplemenƟ ng a CE approach in 
solid waste management could enforce a zero-waste policy, thereby 
fostering sustainability within the waste management sector. 

6. Conclusion and Policy recommenda  on: 

AdopƟ ng a circular economy model in solid waste management 
is essenƟ al for sustaining progress in the context of increasing 
waste dilemmas. This study underscores the importance of 
integraƟ ng economic, social, and environmental approaches to 
improve the effi  ciency and eff ecƟ veness of waste management 
systems. Embracing circular economy principles such as reducƟ on, 
reuse, recycling, and recovery allows local governments to lessen 
environmental degradaƟ on and conserve resources. The research 
advocates for strong policy frameworks and innovaƟ ve technologies 
to support the implementaƟ on of these principles. In essence, a 
circular economy-based approach in SWM not only aids in achieving 
sustainable development but also creates a resilient infrastructure 
capable of addressing future environmental predicaments and 
meeƟ ng community demands.
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