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Abstract 
The Circular economy (CE) is an economic model and a way to resource management that targets for the maximum use 
of resources and minimizing the production of wastes and environmental degradation. On contrary to the traditional 
linear economy which follows a ‘’take-make-dispose’’ pattern, where resources are mined are used to manufacture 
different commodities and then finally disposed off as wastes. The main objective of the circular economy is to revive 
and renew the materials, while maintaining the quality of the commodities at every stage of the product’s life. This 
approach attempts to reduce the production of wastes and ultimately close the loop by enabling high value recycling 
processes. The incorporation of circular economy principles into wastes management signifies a crucial shift towards 
sustainable development, addressing the widespread challenges of increasing wastes generation and environmental 
destruction. The aim of this review paper is to explore the potential and limitations of the circular economy and is based 
on broad literature review. The concept of the circular economy should be viewed through the framework of Sustainable 
Development, recognizing the synergy between economic practices, social well-being and environmental conservation. 
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INTRODUCTION 
In today’s era, Sustainable development has become a 
core topic as it is identified as a basic development 
guideline in the 21st century. In order to successfully 
implement it, companies must understand the 
significance of this concept and suitably incorporate it 
into the basic business processes (Vicentijević, 2023). 
As a result, the concept of circular economy has been 
developed, which facilitates the sustainable and 
deliberate use of resources judiciously. In addition, it is 
based on the principles of sustainable development and 
is intended to swap the unsustainable linear economic 
model in all its components(Markovic, 
Radjenovic,2020). The term circular economy appears 
to be formally used in an economic model for the first 
time by Pearce & Turner (1990). Based on the principle 
that ‘’everything is an input to everything else’’, the 
authors critically examined at the traditional linear 
economic system and developed a new economic 
model, known as the circular economy, based on the 
principles of the first and second laws of 
thermodynamics (Rizos, et al.,2017). According to 
Sauve, et al (2016), the circular economy prioritizes 
durable goods and move away from the traditional 
model of cheap production and fast disposal. It shifts 
the focus to products that can be repaired, dismantled, 
and recycled, effectively keeping materials in use 
longer and extending the product lifecycle. According 
to Preston (2012), the function of resources in the 
economy would be transformed through circular 
economy. The Wastes generated from the factories 
would become a significant input to another process – 
and products could be repaired, reused or upgraded 
instead of discarding off. Mitchell and Morgan (2015) 

states that One route to improving resource efficiency 
is to develop what is known as a circular economy 
which involves keeping products and resources in use 
for as long as possible through recovery, reuse, repair, 
remanufacturing and recycling. ADEME (2014) stated 
that the goal of the circular economy is to minimize 
environmental footprints through resource efficiency 
and the promotion of social well-being.In 2017, 
Kirchherr, et al., after examining 114 definitions of CE, 
defined CE as an economic system replacing the ‘end-
of-life’ concept with restoration and focuses on 4Rs i.e. 
Reduce, Reuse, Recycling and Recovering materials in 
the process of production, distribution and 
consumption. It operates at the micro level (products, 
companies, consumers), meso level (eco-industrial 
parks) and macro level (city, region, nation and 
beyond), with the aim to accomplish sustainable 
development, thus fostering environmental quality, 
economic prosperity and social equity, for the benefit 
of the current and future generations. It is driven by 
novel business models and conscious consumers.  
Millar, et al.,(2018) pointed out that despite the 
individual prominence of the Circular Economy and 
Sustainable Development in the academic and wider 
literature, the exact relationship between the two 
concepts has neither been thoroughly defined nor 
explored(no change). Sustainable development is the 
key matter for leaders and policy makers in 
contemporary business. In order to accomplish 
sustainability in general, it is vital to move from a 
linear model of the economy to a circular one. This 
shift requires the change in business practices, which 
companies should implement in order to bring 
sustainability (Vicentijević, 2023). The circular 
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economy (CE) fosters a sustainable development 
approach by changing the way we use resources, where 
instead of the traditional economic model based on 
taking, using and discarding resources, the concept of 
recycling, reuse and long-term resource efficiency is 
introduced (Alka, et al., 2024).According to Almeida-
Guzmán, et al., (2020),A sustainable development 
strategy should incorporate circular economy principles 
fostering a new economic paradigm that prioritizes 
resource preservation for future generations. The Ellen 
Mac Arthur foundation (2024) states that Circular 
economy is an economy that is restorative and 
regenerative by design and it is based on three 
principles - Eliminate waste and pollution, Circulate 
products and materials, Regenerate nature.  According 
to Sasikala, et al.,(2023), The key principles of the 
Circular Economy include: 
1. Design for sustainability: Products and services 

are designed with the intention of reducing 
environmental impact throughout their entire 
lifecycle. 

2. Resource Efficiency: CE seeks to optimize the use 
of resources by promoting strategies like 
recycling, reusing and refurbishing. 

3. Waste reduction: this can be achieved through 
improved product design, efficient production 
processes and effective waste management 
practices. 

4. Regenerative practices: promotes the use of 
renewable resources and encourages practices that 
support the health and resilience of ecosystems. 

5. Closed-loop systems: it envisions systems where 
resources are cycled back into the economy rather 
than being discarded. 

6. Collaboration and Innovation: Circular economy 
fosters collaboration uniting stake holders, 
businesses, Governments and local communities 
to find innovative strategies for sustainable 
resource management (Krishanan,2023). 

7. Consumer behavior and awareness: educating and 
engaging the consumers in adoption of the 
circular practices is an important aspect of 
Circular economy. 

 
CIRCULAR ECONOMY PROCESSES 
Rizos, et al., (2017) has identified the core circular 
economy mechanisms and then mapped these processes 
to various sectors to demonstrate their projected 
impact. Eight processes has been identified that can be 
further classified into three different categories, namely 
i) using less primary resources, ii) maintaining the 
highest value of materials and products and iii) 
changing utilisation patterns. 
 
MAIN CIRCULAR ECONOMY PROCESSES: 
1. USE LESS PRIMARY RESOURCES: 

i. Recycling: recycling should not be understood 
only as mere recovery of materials but also as 
redirecting the recovered materials towards their next 
lifecycle. Recycling should not be confused with reuse 
as the latter does not require the reprocessing of 
materials into new products, materials or substances. 
ii. Efficient use of resources: enhanced resource 
efficiency is intrinsically linked to  eco-design, a 
holistic approach that encompasses recycling, 
remanufacturing and life extension, alongside strategic 
material selection and dematerialization(Almeida,et al., 
2010) 
iii. Utilisation of renewable energy sources: the 
increasing use of renewable energy sources is a core 
requirement for the transition to a circular economy. 
Various renewable energy technologies exists to 
replace fossil fuels in the electricity, building and 
transport sectors. 
 
2. MAINTAIN THE HIGHEST VALUE OF 
MATERIALS AND PRODUCTS 
i. Remanufacturing, refurbishment and re-use of 
products and components: In refurbishment and 
remanufacturing, the materials value is preserved by 
restoring a products core components to their original 
functional state. While 'refurbishment' and 
'remanufacturing' are often used, remanufacturing 
involves a more extensive process to restore a product 
to 'as-new' condition, whereas refurbishment typically 
involves less thorough restoration of a product's value 
(Van Weelden et al., 2016). Reuse of a product is direct 
re-usage and/or re-sale of either the whole product or a 
part of it (JRC, 2011b). 
ii. Product life extension: it refers to products and 
components that are designed with the objective of 
having a long-term durability and long life spans. 
 
3. CHANGE UTILISATION PATTERNS 
i. Product as service: Product as service refers to the 
concept of offering the product as a service which 
challenges the traditional business approach of selling 
tangible products. It can be implemented via practices 
of leasing, renting, pay-per-use or performance-based 
business models. 
ii. Sharing models: facilitated by digital 
advancements, sharing models have moved beyond car-
sharing and accommodation to include the 
collaborative use of industrial technology and 
infrastructure(Balanay & Halog, 2016), 
iii. Shift in consumption patterns: Technological 
advancements as well as improved information for 
consumers can result in a shift in demand patterns. For 
example, many consumers choose products or services 
that deliver utility virtually instead of materially. 
Examples include digital books, smart phones, music 
and online stores. These shifts may in turn lead to 
resource savings and productivity gains. 

 
TABLE 1:  APPLICATION IN DIFFERENT SECTORS AND EXPECTED EFFECTS 

 CIRCULAR PROCESS EXAMPLES OF SECTORS WHERE 
CIRCULAR PROCESSES CAN BE APPLIED 
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USE OF LESS 
PRIMARY 
RESOURCES 

Recycling Automobile industry, Textile industry, Building 
sector, Packaging sector, Critical Raw materials, 
Forest sector, Chemical industry 

Efficient use of resources Building sector, Plastics industry, Mining and 
metals industry, Food sector 

Utilisation of renewable energy 
sources 

Chemical industry, Food industry, Forest sector 

MAINTAIN THE 
HIGHEST VALUE 
OF MATERIALS 
AND PRODUCTS 

Remanufacturing, 
refurbishment, and reuse of 
products and components 

Automobile industry, Manufacture of computer, 
electronic and optical products, Building sector, 
Furniture sector, Transport 

Product life extension Manufacture of computer, electronic and optical 
products, Automobile industry, Household 
appliances, Building sec 

CHANGE 
UTILISATION 
PATTERNS 

Product as service Household appliances, Transport, Building sector, 
Printing industry 

Sharing models Automobile industry, Transport, Accommodation, 
Clothing 

Shift in consumption patterns Food sector, Publishing sector, E-commerce 
sector 

 
POTENTIALS OF CIRCULAR ECONOMY 
As per Mishra and Ali (2024), Integration of circular 
economy with the waste management industry places a 
strong focus on maximizing the value of products, 
materials and resources throughout their entire lifespan. 
A key advantage of the circular economy is its ability 
to reduce waste and pollution by keeping materials and 
products in use for extended periods. By using 
resources more efficiently, businesses can lower costs 
and enhance profitability. The circular economy stands 
out among 21st century management models as the 
most effective framework for meeting the rigorous 
demands of Sustainable development(Skawinska and 
Zalewski, 2018).According to Ruokamo et al.,(2023), 
increasing the cascading use of wood,improving 
material efficiency, and optimizing the use and reuse of 
materials and products as well as extending the lifetime 
of buildings and optimizing space use have great 
potential for mitigating the pressures on biodiversity in 
Finland and abroad. These inner-cycle CE actions are 
typically able to reduce the environmental impact of 
production activities and the extraction of raw materials 
across industries and production chains.Sustainable 
waste management within the framework of a circular 
economy is both an environmental necessity and an 
economic opportunity. By rethinking waste as a 
resource and designing systems that promote reuse, 
recycling, and material recovery, society can 
significantly mitigate the detrimental impacts of waste 
generation while fostering innovation and driving 
economic growth (Kotyal, 2023).United nations (2015) 
implies that Advances in recycling tech are unlocking 
new ways to recover valuable materials from 
previously non-recyclable waste. Innovations like 
chemical recycling can break down complex plastics, 
enabling them to be reused in new products and closing 
the material loop. Kotyal (2023) states that the Home 
Appliance Recycling Law in Japan mandates that 
manufacturers take back and recycle old appliances, 
effectively closing the loop on electronic waste. 
Furthermore, Japan promotes community based 

recycling initiatives, where local governments work 
with residents to enhance recycling rates and reduce 
waste generation. This multi-faceted approach has 
made Japan a leader in effective waste management 
practices.Beyond by Esade (2025) Traditionally, 
IKEA’s business model focused on producing and 
selling affordable furniture, following a linear cycle 
where products were discarded at the end of their 
lifecycle. However, in its commitment to the circular 
economy, the company has implemented several 
strategies: it has launched furniture rental services and 
buyback programs where customers can return used 
furniture to be refurbished or recycled. This way, IKEA 
extends the lifecycle of its products, reduces waste 
generation, and minimizes the need for new resources. 
 
LIMITATIONS 
According to Murray, et al., (2017),current 
conceptualizations of the circular economy frequently 
overlook critical social dimensions such as Gender, 
racial, financial equality as well as intra-generational 
equity. Millar, et al.,(2019), states that numerous 
contradictions and knowledge gaps exist regarding how 
the Circular Economy can improve social equity, 
promote economic growth and permanently reduce the 
rate of extraction of raw materials by closing material 
loops. This has led to the possibility of the Circular 
Economy, being undifferentiated from the linear 
economy in the sense that it could ultimately produce 
similar outcomes. Inspite of the increasing interest, the 
formal alignment of Circular Economy (CE) with 
Sustainable Development (SD) largely remains 
undefined. Many CE concepts prioritize resource 
efficiency—such as waste reduction and material 
reintegration—while neglecting the social dimension, 
which creates significant barriers to achieving holistic 
sustainability. (Suárez-Eiroa, et al.,2018).Sauve, et 
al.,(2015) points out that One of the obstacles that the 
circular economy faces is that   manufacturing a 
durable, long-lasting product is typically more 
expensive than producing a short-lived, disposable 
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alternative products. The relationship between society 
and the environment is governed by the Second Law of 
Thermodynamics, or the law of entropy. This law states 
that energy conversions are never 100% efficient and 
that energy consumption is irreversible. Because 
energy is inevitably lost or degraded during use, 
material recovery and recycling become increasingly 
resource-intensive. As the recycling rate approaches 
100%, the energy required increases nonlinearly due to 
rising entropy, making total material recovery 
physically impossible(EASAC, 2015). Recovering 
material flows is a tool for sustainability, not a 
guarantee of it. A truly circular economy must address 
underlying consumption patterns and social justice to 
avoid merely shifting environmental burdens elsewhere 
(Shivarov, 2020). Deksne (2024) points out that while 
the CE is seen as a potentially more environmentally 
sustainable economic model, concerns about rebound 
effects, technological limitations, and uncertainties 
regarding the extension of product lifetimes underscore 
the complexity of implementing it as a superior 
alternative to the current linear model. 
 
CONCLUSION 
Circular economy must be fully integrated with 
sustainable development. This necessitates a profound 
reconsideration of circular economy, broadening its 
scope from closed-loop recycling and short-term 
economic gains, towards a transformed economy that 
organises access to resources to maintain or enhance 
social wellbeing and environmental quality (Velenturf, 
Purnell,2021). The concept of the CE should address 
inquiries such as whether it is possible for individuals 
to genuinely replenish natural capital, especially critical 
natural capital, while promoting high quality of life and 
well-being. Determining the size of our resource 
economy without depleting natural capital and the 
planet’s absorptive capacity, as well as evaluating the 
resource intensity of a service-based economy, are also 
essential questions to be considered. The Circular 
Economy should prioritize a balance of environmental, 
social, and economic values, positioning the economy 
as a means to reorganize society and restore the 
environment rather than an end in itself(Velenturf, 
Purnell,2021).The current concept and application of 
the CE does not fully cover all aspects of sustainability, 
as it may focus mainly on resource efficiency or wastes 
reduction but may not sufficiently consider social 
issues. The concept of the CE should be viewed 
through the framework of SD, recognizing the synergy 
between economic practices, social well-being and 
environmental conservation. This synergy would 
further enhance the holistic approach to achieving 
lasting global sustainability goals by addressing 
resource efficiency, social equity and environmental 
stewardship within a unified framework. 
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