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Abstract
 
The circular economy (CE) approach is essential for carbon neutrality and sustainable development, yet its  adoption in South Asia remains limited. This paper aims to explore various pathways towards achieving carbon neutrality through the lens of circular economy practices especially  in regions such as : India, Bangladesh, Pakistan, Nepal, and Sri Lanka. Based on a descriptive analysis of qualitative and quantitative data from various sources , the research evaluates circular economy  practices, policy frameworks, and environmental effects.Findings confirm that large-scale implementation of circular economy  is hampered by policy loopholes, technological barriers, financial limitations, and insufficient public awareness. Nevertheless, prospects for future development include policy coordination, regional integration, and expanded investment in environmentally friendly technologies.The paper emphasizes the imperative of more effective policy measures, public-private collaboration, and increased community involvement to encourage circular economy adoption . It seeks to establish a comprehensive framework for understanding how these nations can mitigate carbon emissions while concurrently fostering economic growth and sustainablility ,which is crucial in combating climate change.















   



Introduction 
The pressing need for carbon neutrality represents one of the most significant challenges and opportunities of our time,particularly in the context of South Asia. A number of attempts have been made by international organisations  to address the issues faced  by the countries globally  due to climate change through  establishing specific goals and implementation plans such as Kyoto Protocol , Paris Agreement, United Nation Climate Change Conferences (COP 26) and Sustainable Development Goals. The Intergovernmental Panel On Climate Change (IPCC)  has highlighted the need to limit global warming to 1.5℃ above pre - industrial levels,a key goal of Paris Agreement , calling on countries to reduce greenhouse gases emissions, particularly CO2   with a goal of  achieving carbon neutrality or Net - Zero Emissions by 2050. Failure to act could result in devastating impacts including rising sea levels, extreme weather events and irreversible loss of biodiversity. 
Despite having relatively low per capita emissions, South Asia, which is home to approximately 1.8 billion people, is disproportionately affected by climate change. The global risks consultancy firm Maplecroft recently surveyed 170 countries to create the Climate Change Vulnerability Index (CCVI), which found that South Asia and Africa are the "most climate-vulnerable" regions of the world. Rising sea levels, more frequent flooding, heat waves, and decreased agricultural output as a result of fast urbanization and industrialization are all signs of climate change's effects in South Asia. South Asia's expanding economies need to figure out how to match their economic objectives with environmental sustainability as the global movement towards carbon neutrality picks up steam.
.“Carbon neutrality means net zero carbon,” says Ken Gillingham, Associate Professor of Economics. “This means that any actions that lead to emissions would be accompanied by other actions that confidently reduce – or offset – emissions.” In contrast to ‘net zero carbon’, Gillingham explains that ‘zero carbon’ means having no emissions at all – something he deems to be impossible in today’s society – and ‘carbon-positive’ means that you sequester more carbon emissions than you emit.( Yale Experts explains carbon Neutrality,2020 )                     
Key strategies to Achieve Carbon Neutrality 
  Source - Author’s own creation                       
 Objectives of Carbon Neutrality-  1)Reduce carbon  emission    2)  To increase absorption capacity
3) Improve climate resilience                                                        4) Promote sustainable development   
5)Support  technological innovation                                             6) Enhancing energy efficiency    
 7)Reduce dependence  on fossil fuels                                             8)  Improve air quality and public health
9)               Protect  biodiversity and ecosystem
The global focus on carbon neutrality intensified after the 2015 Paris Agreement, where 196 countries committed to limit global warming to level below 2°C, ideally to 1.5°C.Under this agreement, countries have pledged to reach net-zero emissions by mid-21st century. Enviromentalists and researchers believed that it is the essential step for mitigating climate change caused by green house gas emissions . Defining carbon neutrality in the context of South Asia is essential for grounding our analysis. Carbon neutrality refers to the balance between emitting carbon and absorbing carbon from the atmosphere , ultimately aiming to reduce net emissions to zero.In South Asia, a region characterized by rapid population growth and industrialisation, achieving this balance poses unique challenges and opportunities. Thus, the significance of carbon neutrality extends beyond environmental considerations; it encompasses socio-economic impacts, public health, and implications for sustainable development.Amount of CO2  released

                                                                    Carbon Neutrality
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       Role of carbon neutrality in mitigating climate change and promoting sustainable development 
Reduces Greenhouse Gas Emissions – Balances carbon emissions with removal mechanisms
Supports Global Climate Goals – Aligns with the Paris Agreement's 1.5°C target.
Boosts Renewable Energy – Promotes solar, wind, and hydro energy adoption.
Encourages Green Innovation – Drives investments in clean technology and industries.
Improves Air Quality – Reduces pollution-related health risks.
Creates Sustainable Jobs – Supports employment in the green economy.
Enhances Energy Security – Reduces dependence on fossil fuels.
Protects Ecosystems – Preserves forests, biodiversity, and water resources.
Promotes Climate Justice – Benefits vulnerable communities most affected by climate change.
Strengthens Policy Actions – Encourages carbon pricing, regulations, and international cooperation.
Encourages Corporate Responsibility – Businesses adopt carbon-neutral strategies for sustainability.
                     
                            --------- Antonio Guterres, United Nations (UN)
                                  Secretary - General-----
                  
       “ Every country, city, financial institution and company
should adopt plans for transitioning to       
Net zero emissions by 2050. ”                             






                                                                                                                                                                                                                                                                                     TABLE 1- Target year and status of carbon neutrality in
South Asian countries

      Country 
Target Year
Target Status
         India
           2070
          POLICY DOCUMENT
       Pakistan  
           2050
UNDER  DISCUSSION
         Nepal
           2050
UNDER  DISCUSSION
   Bangladesh
            2050
UNDER   DISCUSSION
     Sri Lanka 
            2050
         DECLARATION
                        
Source--                                                                                                                                                          
























In the South Asian context, carbon neutrality aligns with local development priorities and global climate goals. Countries like India, Bangladesh, Pakistan, Nepal, and Sri Lanka have announced national-level targets or discussions on carbon neutrality, with India committing to 2070, and others targeting 2050.
Despite their low per capita emissions, these nations face severe climate impacts, necessitating proactive strategies to balance economic growth with environmental protection.
World Wide Objectives

Paris Convention -The goal of the Paris Accord is to keep global warming well below 2°C, ideally at 1.5°C. Since the majority of signatory nations aim to achieve net zero emissions by the middle of the century, carbon neutrality, or net-zero emissions, is crucial to achieve this goal. 
Nationally determined contributions (NDCs)- Nationally determined contributions  are country-specific climate action plans that include pledges to reduce emissions and improve resilience under the terms of the Paris Agreement. Many NDCs prioritize the transition to low-carbon economies, which is why they place a strong emphasis on energy efficiency, carbon capture technologies, and the deployment of renewable energy. Afforestation, climate change adaptation, and sustainable transportation are further crucial strategies. While developed nations prioritize significant emission reductions, many developing countries link their objectives to foreign assistance through technology transfer and climate funds.

United Nation Sustainable Development Goals
SDG 7 (Affordable and Clean Energy): It is necessary to switch towards renewable energy sources in order to achieve carbon neutrality. Economic growth and sustainability are made feasible by carbon-neutral infrastructure and green technologies. 

SDG 11 (Sustainable Cities and Communities): Carbon-neutral policies contribute to reduce  urban pollution and promote sustainable transportation.
 SDG 13 (Climate Action): Carbon neutrality  helps to lower emissions and encourage sustainable living by itself.
 CIRCULAR ECONOMY
The circular economy (CE) is defined to be a method to manage resource circularity, efficiency, and optimization that advocates the use of wastes as resources to generate value (Azizuddin et al., 2021).The idea of circular economy was first introduced publicly by environmental economists David Pearce and Kerry Turner from Britain in 1990. Circular economy framework has  the potential to accelerate the major economic and environmental changes in South Asian nations.

The circular economy is built on three key principles:
Eliminate Waste and Pollution – Design systems to prevent waste before it occurs. Example: Designing packaging that is biodegradable or reusable instead of single-use plastic.                                                 
Circulate products  and Materials –This principle focuses on extending the life cycle of materials and products through repair, reuse, remanufacturing, and recycling. Example: Refurbishing old electronics, reusing glass bottles, or implementing a clothing rental model to reduce fashion waste.
 Regenerate Nature –  A circular economy not only reduces harm but actively contributes to restore and regenerate  natural ecosystems..Example: Using compostable materials that enrich the  nutrient content of  the soil, supporting afforestation, or adopting  farming and agricultural techniques that restore soil health.



Source--Authos’s own creation based on idea taken from Ellen Macarthur Foundation 

The linear economy operates on a simple “take-make-dispose” model. In other words, extraction, consumption, and waste disposal are all broken down into manageable components. Since the Industrial Revolution, this technique has been used to facilitate mass production and consumption. But with its expansion comes the obvious worry of waste accumulation, resource depletion, and severe environmental repercussions
 Example - Fast growing  fashion industry is one of the most prominent examples of a linear economy as it embodies all the steps - Take, Make, Use, and Dispose.
Take: The first step involves the extraction and refinement of raw materials such as cotton, polyester, and dye.                                                                                                                                                                                  Make: Cheap and mass-produced clothes are manufactured in factories.                                                                          Use: Clothes are purchased and worn, typically for a very short period.                                                                     Dispose: Clothes are thrown away, with majority end up  in landfills and many being burnt.                                                                          Such practices exacerbates overutilization of resources, short product lifecycles, pollution, and significant carbon emissions.                                                                                                                                                                   
A global phenomenon where most economies are adopting reforms, the circular economy is an alternative to the linear model of economically propelling a nation. It takes into account the concept of trying to eliminate unused byproducts and extending the lifecycle of goods produced in an economy. It involves the principles of recycling, reusing, and reducing, which all seek to optimize the lifespan of materials. This model promotes sustained economic development as well as innovation in how people deal with waste.
Illustration -One of the foremost workings of the circular economy is seen with the adoption of refurbishment and recycling programs within the electronic devices industry.                                                         Design for longevity: Companies are producing modular smartphones and laptops that are much easier to upgrade and repair, which increases the longevity of the device.                                                                              Reuse and refurbish: Devices that are considered outdated are collected, repaired, and resold instead of being destroyed.                                                                                                                                                         Recycle materials: It is possible to recover important materials like metals from the circuit boards of smartphones and laptops, which can be used in manufacturing other products.
The linear model—"take-make-dispose"—is still dominant, especially in industries like fashion, which consumes vast resources and generates enormous waste. The Circular economy model seeks to reverse this trend by optimizing resource use, reducing environmental harm, and fostering long-term sustainability.



                                           
  Comparison between Linear and Circular Economy 
                      Linear Economy - The take, make , use and dispose approach of production 
       Source - Author’s own creation 
The Circular Economy model : less raw material, less waste , fewer emissions 

Source - Author’s own creation based on idea taken from European Parliament Research Service

                                  
  The Circular Economy: A Catalyst for Carbon NeutralityReduce:Reduce Carbon Emissions by Controlling Sources of Pollution
Reducing carbon emissions is crucial for tackling climate change, and one of the  most effective strategy is controlling emissions at their source. By resort to  cleaner technologies and effective resource management,  the release of greenhouse gases (GHGs) throughout manufacturing, energy production, and transportation can be reduced. Though nations in South Asia such as India, Pakistan, Bangladesh, Sri Lanka, and Nepal have their own problems, they also have potential solutions in this regard.                                                                                                                                                        India: Renewable Energy Transformation--One of the biggest carbon emitters in the world, India is concentrating on renewable sources of energy to limit emissions. By 2030, the National Solar Mission, a daring initiative of the government, aims to achieve 500 GW of energy from non- fossil fuel sources. Encouragingly, companies are also asked to convert from coal-based power to renewable ones including wind and solar energy. Furthermore, driving energy efficiency in huge sectors is the adoption of the Perform, Achieve and Trade (PAT) System.                                                                                     Pakistan: Energy Industry Emissions Cut--Primarily from natural gas, Pakistan depends mostly on fossil fuels for energy generation. Efforts to manage emissions at the source include projects such as the Ten Billion Tree Tsunami Initiative and more funding in hydropower and solar energy. The National Electric Vehicle Policy (NEVP) of the government is also helping to encourage the use of electric cars and cut emissions from transport sector .                                                                                                                                          Bangladesh: More Environmentally Friendly Textile Production--Moreover, a significant source of carbon emissions, the textile and garment industry in Bangladesh significantly helps the economy. By using solar-powered factories and energy-efficient equipment, governments and businesses are collaborating to lower emissions. The Bangladesh Green Growth Strategy urges industries to adopt cleaner production methods, provide subsidies for Zero Liquid Discharge  hence reducing their carbon emissions at the origin.                                                                                                                              Sri Lanka: Energy and Transportation Sustainability--Investing in hydropower and wind energy helps Sri Lanka lower its dependence on fossil fuels. Policy incentives encouraging electric vehicles have been introduced by the country, which is also actively replacing fossil fuel-dependent transportation with initiavtives like “Soorvya Bala Sangramaya”. By encouraging public transportation over personal vehicles, Colombo's Bus Rapid Transit (BRT) system helps lower vehicle emissions.                                                                                  Nepal: Hydropower a Resolution --Nepal has been concentrating on hydropower to reduce its reliance on fossil fuels given its great water resources which helps to meet its climate commitment under the Paris Agreement. Furthermore, the government is supporting electric public transportation and electric cooking stoves to help even more limit source-originating carbon emissions.

A crucial part of slowing down climate change is managing carbon emissions at their source. South Asian nations are pursuing different strategies including renewable energy expansion, more... Although obstacles remain, policy-driven solutions and regional cooperation can greatly improve initiatives meant to effectively reduce emissions by means of coordinated regional efforts.


Extending Product Lifecycles: Enhancing Efficiency Through Reuse
Reusing helps in  extending product lifecycles which further promotes efficiency. Reusing goods lengthens their lifespan, therefore decreasing garbage and enhancing resource efficiency. This approach is especially pertinent in South Asian nations where many industries are propelled by environmental worries and financial limitations, which drive innovative reuse strategies across various sectors.
1. Fabrics Sector--Though a significant textile waste problem exists, South Asia is a world textile center. Second-hand clothing markets are majorly dominant  in India and Bangladesh; examples include Dhaka's "Pavement Economy" and Mumbai's Chor Bazaar, where old and worn out  garments are fixed, repurposed, and sold once more and this concept is termed as upcycled clothing. Projects such as Pakistan's "SoKam" help to lower fashion waste by promoting the reuse of old textiles into fresh designs.
2. Electronic and E-Waste Disposal Systems--Reducing e-waste depends on reusing electronic goods. Refurbished laptops and cellphones are common in Nepal since imported costs are very high. India's "E-Waste ( Management ) Rules 2022 ", Karo Sambhav  and Green India E-Waste Recycling  initiatives similarly promotes the refurbishment and resale of secondhand electronics, thereby lowering environmental damage and generating employment. Sri Lanka's increased e-waste collection sites repair and resell used goods, therefore helps to lower disposal waste and make products more affordable.
3. Auto and Spare Parts Businesses---Renowned for their resale of used automotive components, Pakistan's Shershah Market in Karachi and Nepal's Thamel region enable vehicle owners to cheaply increase the lifespans of their cars. The government in India encourages recycled vehicle parts in the automotive industry to lower reliance on fresh imports and push for the circular economy.
4. Furnishings as well as Building Materials--Old building components such as doors and windows are repurposed in fresh constructions in Bangladesh, therefore lowering material costs and deforestation. Whereas Sri Lanka encourages the reuse of furniture via online marketplaces and secondhand stores, India's "ReMaterial" startup concentrates on recycling waste to produce environmentally friendly building materials.
In essence reusing goods across sectors not only helps to save resources but also offers financial possibilities. South Asian countries have long valued both informal and organized repurpose markets, hence showing that lengthening product lifecycles is not only essential but also a sustainable decision going forward.
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  Sustainable Waste Management: Recycling Resources and Reducing Solid Waste in SouthAsia
Recycling materials and South Asia's cut in solid garbage helps to maintain sustainable waste management.South Asia, where fast urbanization and population explosion have given rise to rising total of solid waste, find waste management to be an emerging issue. By saving resources, eliminating pollution, and supporting sustainability, recycling and waste reduction help significantly address this problem. Although obstacles persist, several approaches have been rolled out in places including India, Pakistan, Bangladesh, Sri Lanka, and Nepal to enhance waste management.
1. India: Building Recycling Infrastructure Faster--With only some 30% of their 62 million tons of annual garbage being treated, India turns over 62 million pounds of waste yearly. Policies such the Swachh Bharat Mission and the Plastic Waste Management Rules (2016) have been implemented by the government to promote waste separation and recycling. Through community involvement and public-private partnerships, cities including Pune and Indore have shown successful improvement in waste management .
2. Pakistan: Dealing with Plastic Waste--Much of the 3.9 million tons of plastic waste Pakistan generates yearly ends up in landfills and bodies of water. Plastic bags are prohibited in several big cities such as Islamabad and Lahore by the government. Promoting plastic recycling and waste segregation are underway projects such GarbageCAN's and initiatives like Green Earth Recycling( Pakistan).
3. Bangladesh: Converting Rubbish into Power--Bangladesh is grappling with significant waste disposal problems if just in Dhaka alone daily 14,000 tons of solid waste are produced. Still, efforts including the Waste-to-Energy experiment in Dhaka are reducing landfill waste by transforming organic debris into biogas. The recycling of fabric waste into fresh textiles has also been started by the Bangladesh Garment Industry.
4. Sri Lanka: Initiative on Waste Management Based in Community--With more than 50 percent biodegradable, Sri Lanka produces roughly 7,000 metric tons of garbage every day. Through initiatives such as Cental Environment Authority , Greensphere and Eco-friendly volunteers (ECO-V), the government and private sector	encourages composting and recycling. The nation has also created regulations for managing E-waste that promote electronic waste recycling.
5. Encouraging Sustainable Recycling Approach in Nepal--Particularly in Kathmandu, where daily 1,200 tons of waste is generated, Nepal has issues with waste collection. Zero-waste projects and plastic recycling programs are being advanced by nongovernmental organisations and the government. Efficient recycling in companies and homes is supported by initiatives like "Doko Recyclers."
Reducing solid waste ,reusing and recycling are fundamental for environmental sustainability in South Asia. Although policies and programs have helped, obstacles such as  informal waste collection systems, lack of awareness, and poor infrastructure, past practices,government policies and economic structures have contributed to a web of ecological issues that must be understood to devise effective solutions. More sustainable waste management in the region can be achieved by improving waste management systems, supporting recycling businesses, and fostering community engagement.

Literature Review

The pursuit of carbon neutrality in South Asia, particularly through the lens of the circular economy (CE), necessitates an examination of various models, practices, and policies that promote sustainability. In countries like India, Bangladesh, Pakistan, Nepal, and Sri Lanka, the concept of a circular economy presents a strategic framework to decouple economic prosperity from resource exploitation and environmental degradation.In India, significant advancements have been made through circular economy business models that emphasize reduction, recycling, and reuse.The CE model, which aims to design out waste and pollution, keep products and materials in use, and regenerate natural systems, offers an integrated solution to decouple economic growth from environmental degradation (Geissdoerfer et al., 2017). Countries like India, Bangladesh, Pakistan, Nepal, and Sri Lanka are beginning to explore CE as a pathway not only to carbon neutrality but also to sustainable development. Yet, this transition remains complex due to fragmented policies, weak institutional capacity, inadequate financial support, and limited technological readiness . The research delineates a pathway for rural regions to leverage local resources effectively while creating sustainable energy solutions, thereby fostering both economic and environmental resilience.                                                                                                                                                        The theoretical foundations of CE are rooted in systems innovation and industrial ecology, emphasizing a regenerative economic model where the end-of-life of one product feeds into the lifecycle of another. This stands in contrast to the linear "take-make-dispose" approach that dominates much of South Asia’s industrial landscape (Kirchherr et al., 2018). The CE model aligns with the United Nations’ Sustainable Development Goals (SDGs), especially SDG 12 (Responsible Consumption and Production), SDG 9 (Industry, Innovation, and Infrastructure), and SDG 13 (Climate Action), offering a systems-level transformation that is both socially inclusive and environmentally regenerative (Ferraz & Pyka, 2023). South Asia’s historical practices in reuse, repair, and informal recycling already reflect grassroots versions of CE, making the region a fertile ground for scaling circular innovations (Complexities and Challenges of the Circular Economy Transition, 2023).                                                                                                                                                                  India has emerged as a regional frontrunner in formalizing CE practices through structured policies and programs. The Swachh Bharat Abhiyan focuses on waste segregation and recycling, while the National Resource Efficiency Policy promotes the efficient use of materials across sectors. The Atal Innovation Mission supports CE startups, and the recently proposed Extended Producer Responsibility (EPR) framework for plastics mandates companies to manage end-of-life waste (MoEFCC, 2022). Additionally, India’s Resource Efficiency and Circular Economy Industry Coalition under the G20 framework seeks to foster public-private partnerships and industry-wide collaboration (Sheth, 2024). However, these initiatives are often hindered by policy silos, limited stakeholder coordination, and uneven implementation across states.                                                                                                                                                    Bangladesh has demonstrated notable progress in integrating CE principles into its garment sector, which accounts for the majority of its exports. In order to transform waste into value, numerous organizations and researchers have been working on CE and putting various waste reduction techniques, such as recycling, reusing, and repurposing, into practice. For trash reduction, a variety of recycling methods—mechanical, chemical, biochemical, and thermal—are employed. There are several uses for these recycled cellulosic materials, such as in the packaging, biomass energy production, and textile and pulp sectors. Furthermore, a variety of craft products, such as Naksi Katha, embroidery items, home décor items, etc., are well-liked concepts for recycling and reusing textile waste.(Das et al., 2025). Nevertheless, CE implementation remains confined to export-oriented industries, while urban waste management and agriculture continue to follow linear models. Institutional and infrastructural challenges, such as inadequate recycling facilities and poor regulatory enforcement, limit broader adoption (ADB, 2021).                                                                                                                                             Pakistan’s policy landscape is gradually shifting toward renewable energy and CE-based industrial reforms. The country’s Alternative and Renewable Energy Policy (2019) aims for 30% of power generation from renewables by 2030, aligning with CE goals of reducing fossil fuel dependency (IRENA, 2023). Initiatives like waste-to-energy plants and industrial symbiosis models are being piloted, especially in Punjab and Sindh provinces. However, limited financial incentives, outdated technologies, and inconsistent power grids pose significant barriers . Moreover, Pakistan is exploring the Circular Carbon Economy (CCE) framework, which incorporates carbon capture, utilization, and storage (CCUS) technologies, although progress is constrained by cost and capacity (IEA, 2022).                                                                                            Nepal’s focus lies in circularity within agriculture and forestry. Traditional practices of organic farming and community forest management exhibit strong alignment with CE principles. The government is also encouraging renewable energy use in rural areas through mini-hydro and solar projects, reducing reliance on biomass and kerosene (ADB, 2021). Nevertheless, Nepal lacks a centralized CE strategy, and implementation is often localized and donor-driven.                                                                                           Sri Lanka’s approach to CE is tied closely to its tourism and fisheries sectors. The Sustainable Consumption and Production Roadmap aims to reduce waste, encourage eco-tourism, and integrate CE into municipal waste management. Pilot programs promoting plastic bans and composting have gained momentum in cities like Colombo and Galle (UNESCAP, 2022). Regionally, energy transformation is pivotal to achieving carbon neutrality. India leads the region with investments in solar and wind energy, supported by initiatives like the International Solar Alliance and Ujjwala Yojana, which distributes LPG to reduce biomass use (IRENA, 2023). Pakistan and Sri Lanka have initiated policy reforms to promote renewable energy, but infrastructural deficits and financial barriers persist. Bangladesh and Nepal, despite having renewable potential, lack consistent policies and access to green finance mechanisms, impeding large-scale transitions (Song et al., 2023).                                                                                                                                     International case studies offer valuable insights. Southeast As. The Sustainable Manufacturing and Environmental Pollution (SMEP) Programme in Sub-Saharan Africa shows how CE can be embedded in pollution-reduction strategies, offering replicable models for South Asia (SMEP, 2022). In Europe, circularity is mainstreamed through the European Green Deal, which mandates extended producer responsibility, circular design standards, and digital product passports (Complexities and Challenges of the Circular Economy Transition, 2023). South Asian countries can draw from these experiences to develop measurable indicators, promote green jobs, and foster cross-sectoral coordination.  Despite these efforts, key research and implementation gaps remain. Micro, Small, and Medium Enterprises (MSMEs), which form the backbone of South Asian economies, are largely excluded from CE transitions due to lack of awareness, high upfront costs, and limited technical knowledge (Virmani et al., 2022). Tailored interventions such as capacity-building workshops, subsidized technologies, and credit guarantees are necessary to integrate MSMEs into circular value chains. Green finance is another underdeveloped area. Although instruments like green bonds and impact investing are gaining popularity globally, South Asia lacks the regulatory frameworks and investor confidence needed to scale them effectively (Song et al., 2023).
Furthermore, nature-based solutions (NbS), such as reforestation, wetland restoration, and regenerative agriculture, remain under-researched in their synergy with CE. Given South Asia’s high dependence on natural resources and its vulnerability to climate-related disasters, integrating NbS into CE frameworks could provide dual benefits of climate resilience and carbon mitigation . However, geopolitical tensions, land-use conflicts, and insufficient data on ecosystem services hamper the development of NbS at scale.                                                                                                                           Institutionally, most South Asian countries lack centralized CE bodies or inter-ministerial task forces to harmonize efforts across sectors. Regional collaboration, through platforms like SAARC and BIMSTEC, has potential to promote cross-border knowledge sharing, harmonize standards, and co-develop climate-resilient infrastructure (UNESCAP, 2022). However, political divergences and limited funding have so far curtailed the effectiveness of these platforms.                                                                                                        In conclusion, South Asia is at a critical juncture where transitioning to a circular economy can serve as a linchpin for achieving carbon neutrality. While promising initiatives are underway in countries like India and Bangladesh, systemic transformation is impeded by institutional, financial, and technological barriers. Sector-specific successes, such as textile recycling in Bangladesh or solar expansion in India, must be scaled and replicated across the region through integrated policies and innovative financing along with urban planning, waste management, and infrastructural developments must be harmonized across regions to ensure balanced economic growth that does not compromise environmental integrity.. Lessons from international case studies highlight the value of metrics, stakeholder collaboration, and adaptive policy frameworks. Addressing gaps in MSME integration, green finance, and nature-based solutions will be vital to realizing the full potential of CE in mitigating carbon emissions and promoting sustainable development. Only through a concerted regional effort—combining policy coherence, community engagement, and cross-border collaboration—can South Asia harness the circular economy as a transformative force for carbon neutrality and climate resilience.
Objectives and Methodology
The primary objectives of this research paper about reaching carbon neutrality through a circular economy in South Asia are:                                                                                                                                      Complete Analysis: It provides insights of  how circular economy ideas can help lower carbon emissions and improve environmental health in South Asian countries.
Policy Investigation: Study current policies, programs, and frameworks that encourage carbon neutrality and circular economy practices in India, Pakistan, Bangladesh, Nepal, and Sri Lanka.
Waste Management Review: Examine existing waste management methods and their role in cutting carbon emissions and increasing resource efficiency.
Technological Solutions: Investigate new methods and technology that can aid in moving towards circular economy model.
Economic and Social Effects: Assess the possible economic and social advantages of applying circular economy ideas in the area.
Paths to Sustainability: Create insights on how South Asian countries can successfully separate economic growth from harming the environment.
The research employs a qualitative and descriptive study design, bringing together varied sources in order to explore how circular economy practices contribute in attaining carbon neutrality. Data collection is mostly dependent on secondary sources such as literature reviews, government reports, policy documents and case studies from South Asian nations.
The analytical framework includes comparative analysis of circular economy policies of the chosen South Asian nations, case study analysis of effective circular economy initiatives towards carbon neutrality, and thematic analysis to determine major challenges, opportunities, and policy gaps. The methodology offers an integrated understanding of the effect of circular economy practices on carbon reduction and areas where policy intervention is needed. Though the research revolves around accessible information in South Asian nations, challenges might be presented based on access constraints of the data and dissimilarities of policy applications by region.

Results
India's Policy Framework for Circular Economy
The policy framework for the promotion of circular economy in India is predicated on a multi-faceted strategy embracing regulation, financing, information campaign, and institutional strengthening. The country has undergone many major policies and initiatives which have contributed towards formulating its transformation towards the circular economy.
1) National Resource Efficiency Policy (NREP)
National Resource Efficiency Policy (NREP) was released  in 2019 to achieve more resource-efficient approaches to consumption and production, improved environmental impact reduction, and efficiency improvement. It facilitates adopting circular business models including product-as-a-service, sharing, and leasing, alongside enhancing the utilisation of reused products. Further, the policy extends to using an Extended Producer Responsibility (EPR) structure to hold the manufacturer responsible for the post-consumer waste. 
2 )Swachh Bharat Mission (SBM) --Swachh Bharat Mission (SBM), initiated in 2014, is another turning point intervention in India's Circular Economy path. Through waste segregation, recycling, and composting, SBM has contributed significantly to a decrease in landfill reliance and a cleaner planet. The focus of the mission to make India a "zero-waste" country is directly aligned with Circuar Economy  principles and has influenced higher municipal solid waste (MSW) recycling rates.
3) Financial Incentives for Adoption of Circular Economy
The government of India has instituted several financial incentives to encourage Circular Economy  practices. Tax allowances, subsidies, and low-interest loans for recycling and waste management firms are among them. Financial assistance like this has motivated companies to shift towards more sustainable practices and invest in environmentally friendly technologies.
4) India: 'Panchamrit' Approach to Low-Carbon Targets
India's COP26 pledge to reach net-zero emissions by 2070 and generate 50% of its electricity from renewable sources by 2030 is a turning point in the battle against climate change globally.. During the conference, Prime Minister Modi introduced the five nectar elements-Panchamrit strategy to resolve the carbon problem. He emphasized that India will cut overall estimated carbon emissions by 1 billion tonnes from present to 2030. India will also cut the carbon intensity of its economy by over 45% and raise non-fossil fuel energy capacity to 500 GW by 2030.
Bangladesh Policy framework
Bangladesh is one of the global leaders in textile and apparel production, central to its socio-economic development. It has pledged international legislation for social, economic, and environmental progress. Adopting the UN Sustainable Development Goals, Bangladesh developed a 10-year Framework Programme on Sustainable Consumption and Production (SCP-SDG12) for improving sustainable approaches and resource use efficiency. Recent initiatives reflect Bangladesh's firm commitment to SGD12, such as the development of programmes to overcome challenges and encouraging sustainable practices like the Multi-sectoral Action Plan for Sustainable Plastic Management , Pilisaru National Solid Waste Management Project.
1.National 3R Strategy for Waste Management (2010): It is based on the Reduce, Reuse, and Recycle (3R) principles aimed at reducing the generation of waste and encouraging environmentally friendly waste management practices. It is a starting policy for applying circular economy ideas to national waste management systems. ​
2. National Action Plan for Sustainable Plastic Management (2021): This action plan was supported by the Ministry of Environment, Forest, and Climate Change (MoEFCC) to introduce a circular economy for plastics. It focuses on effective utilization of resources and effective plastic waste management to avoid negative environmental impact.
3. Extended Producer Responsibility (EPR) Directives: Bangladesh is now drafting EPR directives, which will make the producers responsible for the whole product lifecycle, including post-consumer waste management. This mechanism incentivizes producers to create eco-friendly products and become responsible for their disposal at the end of life.                                                                                                 

Table 2.  Table 2.  Circular Economy practices and opportunities  in Energy, E-waste sector , Ship breaking and Biomedical 
	 Industry
	                              Current Practices

	            

  Energy
	Use of solar generated electricity;mostly among the rural population
The biggest Solar Power Plant in Teknaf Hnila is currently active and generating electricity of 28 MW
Renewable Power Plant produces electricity from water known as Karnaphuli Hydroelectric Power Station generating 230 MW of power.
 A private company financed by World Bank operated in Kapasia, Ghazipur of Bangladesh is producing electricity using Biomass. 


	                  



E- Waste           sector
	 E-waste recycling is contributing to the economy of Bangladesh by generating employment opportunities.                                                                                               In Dhaka city, about 15% of the total generated E-waste is recycled every day, which amounts to 475 tons.                                                                                                           In the year 2006, Bangladesh saved about US$ 4.73 million by recovering lead from used lead-acid batteries.                                                                                                        One of the largest lead-acid battery-producing companies in Bangladesh has built a smelting plant for recycling batteries in an environmentally friendly way, expecting to recycle 660,000 batteries, including reclaiming 33,000 tons of hard lead every year.                                                                                        


	        Ship
    Breaking 
	·  About 20 lakh metric tonnes of obsolete ships are recycled every year in different yards of Bangladesh. Most parts of vessels are recyclable, which constitute mostly steel.  This industry is also creating huge revenue and has created huge employment opportunities.                                                                                                 


	Biomedical
	In Dhaka city, biomedical waste disposal service to private hospitals is offered by an NGO.

	Source--Ahmed, Z., Mahmud, S., & Dr. Hakan, A. (2022). Circular economy model for developing countries: Evidence from Bangladesh



Sri Lanka  Current Policy Landscape:
Sri Lanka : Carbon neutrality--In spite of being in a very vulnerable position, Sri Lanka undertakes to increase forest cover by 32% by 2013 and a reduction of green house emissions by 14% from power (electricity production), transport, industry,waste  and agriculture between the years 2021 to 2030.  To reach 70% of renewable energy in power production by 2030 and carbon neutrality in power generation by 2050. To attain the above goals, the nation has targeted to fuse strategies ,such as the implementation of the 'Colombo declaration on Sustainable nitrogen management'  
​Sector-Specific Initiatives: There are some sectors that have started efforts to introduce CE principles. For example, the construction sector has considered implementing the 10R approach (Refuse, Rethink, Reduce, Reuse, Repair, Refurbish, Remanufacture, Repurpose, Recycle, and Recover) for enhancing sustainability practices.
[bookmark: _GoBack]


Pakistan Policy Framework

Source--Author’s own creation 
National Environmental Policies and Acts:
Pakistan Environment Protection Act(1997)-This root legislation gives the general framework of environmental protection and resource conservation .
National Climate Change Policy (2021)-This policy puts forward sustainable development as imperative and recognises the importance of circular economy in reducing climate change effects.



Nepal Policy Framework
 
Nepal : integrating GRID and shifting to low -carbon technologies
The government of Nepal has aimed at becoming a carbon-resilient country and it has integrated the Green Resilient and Inclusive Development (GRID) agenda into development policies and plans. The government is now targeting promoting electrification and the transition to low carbon technologies in the residential transportation, industrial and commercial sectors.

Solid Waste Management Act, 2011: This all-encompassing law outlines the roles of local authorities, the private sector, and the public in solid waste management. It focuses on segregation of waste at source, encourages reduction, reuse, and recycling practices, and imposes penalties for default. The Act is a corner stone for mainstreaming circular economy principles into Nepal's waste management systems.


	Table 3 - Comparative Analysis of Circular Economy Policies in South Asia


	  Country
	                             Key  Circular Economy Policy Initiatives

	 India  
	National Resource Efficiency Policy (NREP), Swachh Bharat Mission, Plastic Waste Management Rules, Enhanced Producer Responsibility 

	Bangladesh
	3R Strategy, Plastic Action Plan, Draft EPR, Sustainable Public Procurement

	 Pakistan
	  National Waste Management Plan, Plastic Ban, E-Vehicle Policy

	  Nepal
	Solid Waste Act 2011, GRID Framework, Hydropower Investments

	 Sri Lanka
	Colombo Declaration, Renewable Energy Policies, Plastic Ban, 10R in Construction

	Source--Author’s own creation 



Challenges and opportunities

                    Challenges                                                       Key points


Source--Author’s own creation

The shift to a circular economy in South Asia, specifically in India, Bangladesh, Nepal, Pakistan, and Sri Lanka, is confronted with several obstacles that impede its complete adoption. These challenges can be generally grouped into resource limitations, infrastructure constraints, policy and regulatory hurdles, financial limitations, technological deficits, and institutional issues.

1) Resource Constraints
One of the main impediments to adopt circular economy strategies in South Asia is the lack of high-quality raw materials for sustainable production. Going green needs access to recycled, upcycled, or renewable resources, but multiple barriers are present in the way of this transition.
Insufficient Availability of Efficient Combustion Raw Materials: The unavailability of superior biomass and other alternative fuels on a sustainable basis limits the growth of power plants based on renewable energy, e.g., wood-burning and biofuel power plants.
Limited Use of Secondary Material: Much of South Asia's industrial and consumer waste is either landfilled or burned instead of being processed for recycling and reuse. Inefficient material recovery and waste-to-resource conversion restrict the circular economy's potential.
Over reliance on Virgin Resources: South Asian industries continue to depend more on virgin raw materials than secondary resources, causing more environmental degradation.
2) Infrastructure Limitations
a) Insufficient Transmission Infrastructure for Renewable Energy
The existing power grid in most South Asian nations is not capable of handling renewable energy sources like wind and hydropower. Smaller renewable energy projects, especially located in far-flung or rural regions, are disadvantaged due to a lack of proper transmission and distribution networks.
In India, Nepal, and Bangladesh, private sector developers must build transmission infrastructure themselves, significantly increasing project costs and discouraging investment in renewable energy projects.
b) Waste Management and Recycling Shortcomings
Poor waste segregation at the source remains a major challenge, limiting the efficiency of recycling and waste-to-energy initiatives. Limited municipal solid waste (MSW) treatment facilities lead to improper disposal of recyclables, contributing to environmental pollution. The informal sector drives waste collection and recycling, frequently without any technological assistance or financial security.
3)Policy and Regulatory Barriers
a) Fossil Fuel Subsidies and Distorted Market Prices
Fossil fuel subsidies are still maintained by South Asian governments, which make renewable energy seem less competitive based on price. In Nepal and India, subsidized power rates, especially for rural and industrial areas, are discouraging private sector investments in clean energy. Government assistance in the form of direct and indirect subsidization goes to fossil fuel production and imports, resulting in higher consumption of non-renewable energy.
b) Gaps in Rules and Linear Economy Policies
A lot of regulations found in South Asia are aligned with a linear economy model, thus not allowing circular business models to flourish. Taxation policies, rules of import/export, and other trade policies seldom encourage circular economy activities like refurbishment of products and recovery of materials. The Nepal  policy on hydroelectricity prefer big-sized schemes, which restrict the growth of micro-hydro systems that would extend benefits to smaller groups.
4) Financial Restraints
a) Insufficient Incentives for Circular Economy Investments-- Circular economy activities involve large amounts of initial investment, and their Return on Investment (ROI) is long term, scaring away investors.In South Asia, financial institutions do not have specific funding channels for circular business models.
Micro, Small, and Medium Enterprises (MSMEs) that constitute a large share of the regional economy have poor access to funding.
b) High Cost of Circular Technologies
Technology for recycling and resource recovery demands costly machinery and infrastructure, which in many developing economies may not be available or within reach.
Waste-to-energy and biomass conversion technologies are still too costly, preventing them from being universally adopted.Because of cost risks, private sector involvement in circular projects is low, hindering innovation.
5) Technological and Knowledge Gaps
a)Slow Adoption of Circular Technologies
Access to sophisticated recycling and upcycling technologies is lacking in most South Asian countries.
Waste traceability, digital resource monitoring, and green material innovation remain underdeveloped in the region.Circular economy innovations are not yet commercially ready, constraining their use in real applications.
b)Limited Technical Expertise and Workforce Training
Governments and industries do not have trained professionals who are familiar with circular economy concepts.The curriculum of education does not adequately address circular economy principles, resulting in skills gap.There is limited collaboration among universities, research centers, and industries, hindering knowledge sharing.
6) Institutional and Governance Challenges
a) Complex Regulatory Environment
Shifting to a circular economy involves multi-sectoral coordination, but South Asian governance structures tend to be fragmented.Most circular economy initiatives need approval from various government agencies, causing delays and inefficiencies.Insufficiently established circular economy policies and legal frameworks hold back implementation.
b) Ineffective Enforcing of Environmental Regulations
Irregular enforcing of waste management and pollution control laws enables industries to perpetuate unsustainable operations. Informal recycling labourers work without government assistance, resulting in hazardous working conditions and low-quality recycling products.
7)Inadequate Regional Cooperation and Trade Constraints
a)Low Intraregional Energy Trade
South Asian nations engage in restricted energy trade with minimal resources, which are mainly petroleum products and hydropower between India, Nepal.
There is no strong cross-border renewable energy grid within the region, which does not allow efficient exchange of electricity.Large-scale development of energy trade is hindered by limited transmission capacity.
                                Table 4.    Current Energy Trade in South Asia
	  Country pair
	          Traded Resource 
	    Key Challenge 

	   India-Nepal
	              Electricity
	     Regulatory hurdles

	India-Bangladesh
	        Petroleum Products
	  High transportation costs

	Source--Author’s own creation 



Opportunities
South Asia—India, Bangladesh, Sri Lanka, Nepal, and Pakistan—confronts increasing environmental pressures from increased industrialization, urbanization, and climate exposures. A circular economy presents a revolutionary route to carbon neutrality, resource decoupling, and economic resilience. By transitioning from a linear "take-make-dispose" economy to a circular economy that values reuse, recycling, remanufacturing, and minimizing waste, these nations can substantially reduce emissions while supporting sustainable economic development.

1.Industrial Transformation and Climate Resilience--

South Asian industries, including steel, cement, and plastics, are significant greenhouse gas emitters. Remanufacturing, recycling, and material recirculation-based circular business models can curtail emissions significantly while reducing reliance on virgin raw materials.

Risk Mitigation: Climate-related disruptions affect global supply chains. Circular economy practices, including local sourcing, diversified use of materials, and reverse logistics, minimize exposure to price volatility and supply risks. For example, Renault's remanufacturing model minimizes dependence on foreign supply chains while lowering carbon emissions.

Resilient Manufacturing: Industrial sustainability can be ensured by companies implementing closed-loop production to maintain materials in use for longer durations. Reuse of lithium-ion batteries and modular product design can increase product lifetimes while reducing raw material usage.

2. Economic Development, Employment Generation, and SME Growth

Circular business models will diversify economic activities and create new employment opportunities in various sectors of recycling, remanufacturing, waste management, and sustainable production.
SME Development: South Asian Small and Medium Enterprises (SME) can thrive from circular innovation through green finance access, public incentives, and global partnerships.

Job Creation Expansion: Recycling and remanufacturing sectors create job opportunities, especially in metropolitan regions where recycling and material recovery facilities can lead to a circular supply chain.

New Business Models: Sharing economy (e.g., ride-sharing, co-working offices, and rental services for products) will lower the consumption of resources while creating economic benefits.

3. Technological Innovation and Smart Circular Systems

Industry 4.0 technologies such as Artificial Intelligence (AI), Internet of Things (IoT), and Blockchain have the potential to transform the circular economy by minimizing waste management, monitoring material flows, and forecasting maintenance requirements.

Digital Waste Management: AI-driven waste sorting and recycling technologies can maximize efficiency. Businesses such as Apple's "Liam" robot illustrate how disassembly by machine can reclaim valuable materials, minimizing e-waste pollution.

Smart Manufacturing: Predictive maintenance using IoT avoids material loss and prolongs machine lifecycles.

Blockchain for Transparency: Blockchain makes material traceability and equitable trade in secondary raw materials possible, maintaining supply chain integrity.

4. Sustainable Agriculture and Food Systems
The South Asian agricultural sector is not only a significant source of greenhouse gas emissions but also extremely sensitive to climate change. The circular economy can improve agricultural resilience and lower emissions.

Regenerative Agriculture: Methods such as Zero Budget Natural Farming (ZBNF) in India enhance soil health, carbon sequestration, and water retention, enhancing agricultural sustainability.

Food Waste Reduction: Composting, bioenergy conversion, and better cold storage logistics can reduce food losses in supply chains.

Water Conservation: Circular water management—like wastewater recycling and rainwater harvesting—guarantees efficient use of scarce water resources in agriculture.

5.Reduction and Resource Efficiency

Shifting from a linear to a circular material flow can hugely cut landfill waste and boost material longevity.

Recycling and Product Longevity: Circular approaches—like modular smartphone design and fashion resale websites—extend product life cycles, minimizing waste.

Circular Supply Chains: Product design for disassembly and repair reduces e-waste. Modular EV batteries, for example, can be repaired and recycled, reducing reliance on virgin lithium mining.

6.Renewable Energy Integration for Circular Systems

Adoption of renewable energy in circular business models can decarbonize industries and supply chains.

Green Manufacturing: Use of solar and wind power in factories cuts reliance on fossil fuels.

Decentralized Energy Systems: Local community-based renewable energy projects provide clean energy to SMEs, improving sustainability.

Bioenergy Solutions: Agricultural and municipal waste is converted into biofuels through waste-to-energy projects, enhancing energy self-sufficiency.

7.Corporate Social Responsibility (CSR) and Sustainable Branding

Implementing circular economy practices improves corporate social responsibility (CSR) initiatives, improving brand reputation and competitiveness.

Consumer Involvement: IKEA and Google have managed to implement successful furniture resale programs and waste diversion schemes to reach environmentally aware consumers.

Cost-Effectiveness: Circular approaches cut waste disposal expenditures and enhance the efficiency of resources, which profits businesses as well as the environment.

8.Policy, Global Cooperation, and Green Finance

Government policies and international cooperation have the potential to speed up circular economy uptake in South Asia.

Regulatory Support: Governments can enforce extended producer responsibility (EPR) legislation, where manufacturers are obligated to recycle and reuse waste products.

Financial Incentives: South Asian financial institutions increasingly encourage green finance for SMEs, facilitating circular business models.

Global Collaboration: Bilateral offset credit mechanisms and South-South cooperation programs offer technical and financial support for circular economy shifts.

9.Urbanization and Infrastructure Development

South Asia's urbanization offers a chance to integrate circular principles into urban planning.

Sustainable Construction: Circular construction strategies like recycled building materials and prefabricated parts can minimize carbon footprints.

Public Transport & Mobility: Electric buses, bike-sharing schemes, and green urban mobility solutions can cut emissions.

Smart Waste Management: Cities can implement AI-based waste segregation systems and enforce zero-waste policies to reduce urban waste.
By applying circular economy approaches across industries, agriculture, infrastructure, and policy, South Asian countries can speed up the transition to carbon neutrality. Such a transition not only reduces emissions but also promotes economic growth, innovation, and social welfare, making the region a model of sustainable development. The circular economy is not only an environmental one—it is the blueprint for a low-carbon, resilient future for South Asia.

Conclusion and Policy Implications

Policy Implications

South Asia, where about 2 billion people reside, is confronted with serious environmental issues because of increased industrialization, urbanization, and overexploitation of resources. A circular and carbon-neutral economy is the key to promote sustainable development, economic resilience, and environmental protection. The policy recommendations below have been framed specifically according to the needs of India, Bangladesh, Nepal, Pakistan, and Sri Lanka, considering their economic systems, environmental issues, and governance mechanisms.
1.Establish and Implement National Circular Economy Strategies
For a smooth transition, all South Asian nations have to prepare end-to-end circular economy roadmaps with specific targets.
India: Enhance the Resource Efficiency and Circular Economy (RE&CE) policy framework to be in line with India's Nationally Determined Contributions (NDCs) of the Paris Agreement.
Bangladesh: Include circular economy approaches in the Bangladesh Delta Plan 2100 to prioritize water resource efficiency, green urbanization, and climate resilience.
Nepal: Develop a National Circular Economy Strategy aligned with Nepal's Green Economy Roadmap, emphasizing sustainable tourism, waste management, and renewable energy.
Pakistan: Broaden the Pakistan Climate Change Act to include circular economy provisions to promote industrial sustainability and minimize waste.
Sri Lanka: Enhance the Sri Lanka Sustainable Consumption and Production Policy to ensure circular economy implementation in priority sectors like agriculture, textiles, and fisheries.
Every country should establish short-, medium-, and long-term circularity targets for important sectors of the economy while maintaining policy coherence with the UN Sustainable Development Goals (SDGs).

2.Intensification of Regulatory Frameworks and Governance

An effective regulatory and institutional framework must be established to impose circular economy principles.
Extended Producer Responsibility (EPR): Enforce compulsory EPR policies in all five nations for sectors producing large amounts of plastic, e-waste, and textile waste. India has already implemented an EPR policy for plastic waste, which can be extended throughout the region.
Stricter Environmental Laws:
Enact tougher environmental legislation, punishing industries that over-exploit non-renewable resources or are not efficient in managing waste.
Fiscal Policies for Circularity:
· Implement landfill levies to discourage dumping of waste.
· Offer tax exemptions to companies that invest in green technologies.
· Subsidize circular economy activities like waste-to-energy and sustainable packaging.
· Decentralized Governance Approach: Grant the local governments and municipalities the autonomy to effectively handle waste, advance recycling, and initiate urban circularity initiatives.

3. Boosting Green Investment and Financing Frameworks
Securing financial resources is key to upscaling circular economy initiatives.
Green Financing for Companies:
Offer low-interest financing for firms that invest in circular economy business models.
Implement tax rebates for companies that minimize waste generation and embrace renewable energy.
Public-Private Partnerships (PPPs): Facilitate partnerships between businesses and governments to finance large-scale green infrastructure investments, such as smart waste management systems and eco-friendly industrial parks.
MSMEs and Startup Support:
Introduce preferential financing programs for small enterprises incorporating circular practices.
Initiate venture capital funds for sustainable startups in industries such as recycling, biodegradable packaging, and clean energy.
In India, Bangladesh, and Pakistan, green bonds and carbon credit markets need to be further developed to facilitate financing for sustainable projects.

4. Encouraging Nature-Based Solutions (NbS)
Nature-based solutions can assist in both carbon neutrality and circular economy objectives.
Afforestation and Reforestation Programs: Scale up mangrove restoration initiatives in Bangladesh and Sri Lanka to increase carbon sequestration and coastal resilience.
Sustainable Agriculture:
· Encourage organic and regenerative agriculture in Nepal and India, minimizing the use of chemical fertilizers.
· Introduce bio-based substitute options to pesticides in order to reduce soil degradation.
Renewable Energy Expansion:
· Enforce policies favoring solar, wind, and hydropower to lessen fossil fuel reliance.
· Promote waste-to-energy initiatives, especially in urban Indian and Pakistani cities.

5. Consolidating Waste Management and Recycling Policies
Waste management is an acute issue in South Asia and needs immediate policy changes.
Forced Waste Segregation and Recycling Targets:
Implement forced waste segregation at the source in all five countries.
Establish national recycling goals to decrease landfill reliance.
Deposit-Refund Systems for Consumer Products: Implement deposit-return systems for plastic bottles, aluminum cans, and e-waste to encourage recycling.
Prohibit or Regulate Single-Use Plastics:
India and Sri Lanka have phased bans on plastic bags—this must be rolled out regionally.
Bangladesh, Nepal, and Pakistan must impose tougher penalties for the manufacture and sale of single-use plastics.

6. Driving Innovation and Technology Uptake
Investment in technology-based solutions is the cornerstone to circularity.
Establish Circular Economy Research & Innovation Centers:
Encourage universities and research institutions to develop sustainable materials and recycling technologies.
Provide R&D grants for innovative startups working in waste management, bio-based packaging, and energy efficiency.
Digital Solutions for Waste Tracking:
Use blockchain technology to monitor waste flows.
Implement AI-driven sorting facilities for efficient recycling.
Circular Industrial Parks: Establish eco-industrial clusters in major economic hubs like Mumbai, Dhaka, Karachi, Colombo, and Kathmandu.

7. Regional and International Cooperation
Cross-border coordination is critical in order to accelerate the circular economy agenda in South Asia.
Synchronize Circular Economy Policies under SAARC: Implement a South Asian Circular Economy Action Plan to coordinate regulations, trade policies, and incentives.
Cross-Border Recycling Infrastructure: Implement regional recycling facilities to recycle e-waste, textiles, and plastic waste in a more effective manner.
Technology Transfer Agreements: Collaborate with developed nations to access technology for advanced recycling and waste management.
By joining international commitments like the Paris Agreement and UN SDGs, South Asian countries will be able to bring in international finance and enhance trade relations in green economies.

8. Social Equity and Just Transition--
Circular economy should be equitable in nature, with benefits to all segments of society.
Incorporate Informal Waste Workers:
Legalize waste collection networks in India, Pakistan, and Bangladesh and provide fair salaries and social security to waste pickers.
Train employees in new recycling and waste management practices.
Green Job Creation: Fund vocational training courses for repair, remanufacturing, and recycling workers.
Support for Women Entrepreneurs: Offer microfinance facilities for women-owned businesses in sustainable crafts, textile recycling, and environmentally friendly packaging firms.
Consumer Awareness Campaigns: Implement country-wide awareness programs to encourage responsible consumption, waste minimization, and product life extension.

To sum up ,the shift to a circular economy in South Asia offers the key chance to go carbon neutral and ensure economic resilience. South Asian countries, even though they rely heavily on imported fossil fuels, have huge unexploited renewable resources such as solar, hydro, and wind power. But the countries are hampered by technology and capital limitations in maximizing these resources. As deliberated, governments are required to provide an enabling function through an economic ecosystem that favors industries, companies, and customers adopting sustainable and circular economic paradigms.
An effective transition demands a multi-faceted approach that includes impact analysis, regulatory mechanisms, funding mechanisms, and public campaigns. Encouraging the adoption of green technology, empowering Micro, Small, and Medium Enterprises (MSMEs) to become sustainable innovators, and mainstreaming circularity in climate action planning are crucial steps towards decarbonization. Governments must not only offer fiscal incentives but ensure that policies fostering sustainability like Extended Producer Responsibility (EPR) and waste management policies are enforced.
In addition, NbS provide an achievable route for minimizing carbon dependency and, at the same time, increasing resilience of ecosystems. Green investments can be promoted, as well as the application of circular practices among various industries, which can help lower economic exposures to volatile prices of fossil fuels and external dependency of markets. The fast development of MSMEs in South Asia is a perfect chance to include sustainability early on in the business development, thereby lowering long-term environmental footprint. But success in this shift is contingent upon breaking obstacles like high start-up costs, poor policy coordination, and poor public awareness. Through the adoption of international best practices, developing cooperation among stakeholders, and incorporating sustainability into national policy, South Asia can make a successful shift to a greener, more autonomous economic model.
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Provincial policy: 
Khyber Pakhtunkhwa  Climate Policy (2022)-This policy highlights the importance of integrating circular economy principles to enhance resource efficiency and environmental sustainablity at the provincial level.


Pakistan:replacement of coal with hydropower
Pakistan estimate that the cost of energy transition will be around USD101 billion by 2030, with an additional USD 65 billion by 2040 due to completion of in progress RE projects , additional hydropower,transmission and the goal of phasing out coal and replacing it with hydropower. 


Environmental conservation program:
10 Billion Tree Tsunami Programme: Launched in 2018,this reforestation initiative aims to plant over 10 billion trees across the country, enhancing carbon sequestration and promoting environmental sustainability.



Resource Constraint


Insufficient Availability of efficient combustion raw materials
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Waste Management and Recycling Shortcomings
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Fossil fuel subsidies and distorted market prices
Gaps in rules and circular economy policies 
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Ineffective enforcing of environmental regulations
Inadequate regional cooperation and trade constraints 
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