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Abstract—The escalating demand for natural resources
and the surging generation of construction & demolition
waste are the crucial drivers to be addressed when
transitioning towards a Circular Economy (CE) in India. The
aim of this study is to assess critical examples and policies that
have been practiced and addressed the global challenges over the
last few decades in the domain of the circular economy, focusing
on construction technologies and materials. It compares the
different projects that have adopted various strategies and
principles to achieve circularity. The study also highlights
innovative strategies adopted for material reuse, designing for
disassembly, material recovery, and recycling techniques to
enhance CE, supported by the case studies and best practices
worldwide. The key findings emphasize the environmental
benefits of CE, highlighting advantages for economic and social
urban settings by reducing the dependence on virgin materials. It
also demonstrates the benefit of lowering carbon emissions
through reuse and reducing production, fostering an adaptive
environment. It is observed that the presence of regulatory
barriers, inadequate infrastructure and insufficient attention
towards environmental concerns pose significant challenges to
the adoption of CE practices, especially in developing countries.
This article also examines the progress chart of CE adoption in
India over the last decade and evaluates India’s policy
framework, including regulations implemented to achieve the
circularity goals. This study evaluates the robust systems and
financial incentives adopted for monitoring and enforcement in
India, which pave the way for sustainability. By aligning with
global policies and innovative strategies, an effort has been made
to understand the existing gaps for achieving a regenerative built
environment in India. Finally, the study gives a direction and
positions India on the global platform as a progressive leader
working towards sustainable construction, standardized policies,
and action-oriented strategies.
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. INTRODUCTION

The Indian construction industry acts as a key driver of
urban development with rapid urbanization and economic
growth, generating a considerable amount of construction
waste as a significant environmental challenge. Globally,
India, being one of the largest consumers of natural resources
and the adoption of the traditional model of “take-make-
dispose” has proved to be an unsustainable, fragile ecosystem.
The construction sector in India is estimated to be the largest
generator of Construction and Demolition (C&D) waste. This
practice led to severe institutional strain. Mitigating
construction and demolition (C&D) waste through sustainable
materials and closed loop system has become imperative for
India’s sustainable urban future. According to a report by the
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Centre for Science and Environment (CSE), India produces
approximately 150 million tons of C&D waste annually, yet
only a fraction is recycled or reused effectively [1]. This
growing waste burden contributes to environmental
degradation, resource depletion, and increased carbon
emissions, underscoring the urgent need for sustainable
practices.

The concept of a Circular Economy (CE) offers a
transformative solution to these challenges. Unlike the
traditional linear model of "take-make-dispose,” a circular
economy emphasizes resource efficiency by minimizing
waste, reusing materials, and closing the loop on resource
flows [2]. Defined by the Ellen MacArthur Foundation (2013),
CE focuses on strategies designed to keep waste and pollution
out, on the one hand, and to keep products, materials, and
resources in use and reuse on the other hand, thereby further
regenerating natural systems within the urban environment. It
builds a continuous shift towards a progressive, regenerative,
and recovering economic model associated with growth
defined by limited, finite resource consumption in a given
built environment. This concept aims to create a sustainable
balance between economic development and environmental
preservation, duly recognised and established through theories
[3]. It is believed that the process of transition to CE is not
only an inevitable requirement but also a demand of the hour,
providing opportunities to acquire benefits related to the
economic, social, and environmental domains. CE addresses
global environmental challenges for achieving long-lasting
ecological gains.

In the architecture domain, CE principles are highly
relevant due to the sector’s global impact both on the economy
and environment, given its large scale and volume. Globally,
the construction industry is responsible for approximately 39%
of energy-related carbon dioxide (CO;) emissions and
consumes nearly 50% of the world's raw materials, which
makes it substantially significant towards economic growth
[4]. Therefore, it further underscores the urgent need for a
transition to sustainable, resilient, and economical practices,
aligning to reduce resource depletion and environmental
degradation, acknowledging the defined global Sustainable
Development Goals (SDGs), particularly SDG 11, which
emphasises sustainable cities and communities, and advocates
SDG 12, responsible for consumption and production.

India, as one of the fastest urbanizing nations, consumes
resources at a high rate to sustain economic and social needs
and offers a comparatively unique framework for
implementing CE principles in the architecture and design
fields. The construction sector in India generates an estimated
530 million tons of C&D waste annually, most of which
remains unprocessed, according to data obtained from
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different studies [5]. The integration of CE principles within
architectural practices would not only help in construction
waste reduction but also promote material recovery and reuse,
thereby enhancing resource efficiency and reducing depletion.
The successful examples of CE implementation, such as the
C&D waste processing plant in Delhi, demonstrate the
potential of transforming the construction industry towards CE
and contribute to sustainable urban development, achieving
SDG11 in urban communities [6]. Circular economy (CE)
principles are highly significant in managing Construction and
Demolition Waste (CDW), and sustainable practices for CDW
management begin not at the disposal stage of the waste but
initially at the decision-making phase, which gets started with
the selection of raw materials, product design, and
construction practices before even the start of the construction
phase. By adopting CE strategies, new houses and buildings
can be designed and constructed to minimize waste, enhance
resource efficiency, and facilitate reuse and recycling [7]. It
has been argued that by incorporating CE strategies into
building design and construction, architects and planners can
efficiently address critical challenges in urban waste
management, resource scarcity, and carbon emissions, thereby
advancing circularity. In summary, the circular economy
provides a transformative approach to addressing
environmental challenges by focusing on waste reduction,
material reuse, and regenerative design, paving the pathway
towards sustainable practices.

1. OBJECTIVES OF THE STUDY

a) To evaluate the current adoption and implementation
of CE practices within India's construction industry, focusing
on sustainability and resource efficiency.

b) To extract conclusions towards adopting future
development CE strategies in the architecture profession.

I1l.  LITERATURE REVIEW

India’s construction sector is a key driver of resource
consumption and waste generation, according to the Building
Material and Technology Promotion Council (BMTPC),
Construction and demolition waste (CDW) alone accounts for
over 25%-30% of the total solid waste generated annually in
Indian cities [8]. The CE framework aligns with government
initiatives such as the Swachh Bharat Mission, Smart Cities
Mission, and the Construction and Demolition Waste
Management Rules, 2016. The integration of CE in
architecture and construction presents opportunities to India's
broader vision of a sustainable and resilient economy from the
macroeconomic perspective of green job creation and social
equity [3]. The structural transition from linear to circular
economy demands a more skilled labour force, thus shifting to
specialized roles in Life Cycle Assessment (LCA) for
architectural professionals to localized technical jobs and
secondary material manufacturing [9]. The formalisation of
the CE framework introduces labour safety measures, elevates
wage standards, and provides institutional security to the
Indian  construction-related  labour pool.  Ultimately,
integration of CE principles in the built environment becomes
an active engine that balances urban growth with long-term
climate resilience, addressing waste management strategies.

The principles of the circular economy in the architecture
and construction fields aim to reduce resource consumption
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and minimize waste generation by adopting sustainable
strategies that emphasize the reuse of materials and designing
buildings that can be easily disassembled and repurposed at
the end of their life cycle. Unlike traditional linear models of
construction, which follow a "take, make, dispose" approach.
The circular economy in architecture seeks to close the loop of
material flows by prioritising resource efficiency, waste
reduction, and environmental stewardship.
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Figure 1: Key Strategies of Circular Economy
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This approach is built around four key strategies:
designing for disassembly, utilising salvaged materials,
material recovery and recycling, Fig.l. These strategies
include the use of recycled aggregates, modular construction
techniques, and adaptive reuse of building components, which
help mitigate environmental impacts, such as deforestation
and emissions from cement production [10].

Phases of Circular Economy (CE)

The circular economy is a regenerative system aimed at
minimizing waste and maximizing resource efficiency by
closing material loops, thereby advancing circularity in the
whole system, implemented through five key phases, Fig. 2:

1. Design Phase: Focuses on eco-design principles,
creating products for durability, following modularity, and
recyclability to facilitate resource recovery and reduce
environmental impact [11].

2. Production Phase: It emphasizes sustainable
manufacturing practices, using renewable energy and adopting
techniques like re-manufacturing, to optimize resource use and
extend product life [2].

3. Consumption Phase: Promotes access-based models
like sharing and leasing, which extend product use and
encourage resource efficiency [3].

4. Waste Management Phase: Involves segregation,
collection, and processing of waste to enable recycling and
reduce landfill, supported by smart technologies and
community participation [12].

5. Resource Recovery Phase: Focuses on recycling,
upcycling, and reintegrating recovered materials into
production to minimize reliance on virgin resources and
mitigate environmental impact [13].

Page 2

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
https://lwww.ijert.org/
An International Peer-Reviewed Jour nal

International Journal of Engineering Research & Technology (IJERT)
I SSN: 2278-0181
Vol. 15 Issue 07, July - 2026

CIRGULAR ECONOMY PHASES

K

RAW
MATERIAL

RESIDUAL
WASTE

PRODUCTION
MANUFACTURING

CIRGULAR
ECONOMY

CONSUMPTION

USE/REUSE

Figure 2: Phases of Circular Economy
IV. KEY STRATEGIES OF CE

A. Designing for Disassembly (DfD)

Designing for disassembly (DfD) is a popular CE concept
in circular architecture, where buildings are designed and
planned so that their components can easily be recovered after
their life span. These components are reused in other
buildings, which reduces waste generation. This strategy is
highly successful in reducing the need for demolition and
construction waste generation. To achieve DfD, the permanent
fixtures are replaced by bolted steel connections, prefabricated
structures, and modular building envelopes, while maintaining
the high functional integrity and economic value of materials.
This concept effectively transforms real estate assets into a
material bank for future projects. By using reversible
connections, modular systems, and non-toxic materials,
architects and designers ensure that buildings remain
adaptable. These buildings are reused, repurposed or
disassembled without generating large amounts of waste,
thereby reducing carbon footprint and contributing to
sustainable circular practice. The Ellen MacArthur
Foundation's report in 2013 highlights the Circular Economy
in the Built Environment, emphasising that designing for
disassembly (DfD) can substantially prolong material
lifespans and enhance sustainable activities [3].

Case Study: THE EDGE in Amsterdam, designed by PLP
Acrchitecture, incorporates a flexible structure that can be
reconfigured as needs change, emphasizing a building system
that can be deconstructed and reused, Fig. 3. DfD in practice is
the Material District in Rotterdam, designed as an urban
renewal project that uses modular and reversible construction
techniques, thereby contributing to the circular economy. By
designing structures that can be easily deconstructed and
reused, the project reduces waste and extends the lifecycle of
building materials [14].

Figure 4: The Edge, designed on DfD principles

B. Utilising Salvaged Materials

Utilizing salvaged materials is another critical strategy in
circular architecture, where the construction involves
reclaiming materials from existing buildings to reuse them in
new projects. The incorporation of old building materials into
new projects, rather than sourcing virgin materials, saves
significant energy and resources to produce. By bypassing
activities such as processing, refining, and manufacturing,
which are highly energy-intensive, it substantially lowers the
overall embodied carbon footprint and enhances circularity.
The salvaged materials—such as timber, metal, stone, and
glass—are often of higher quality and durability in old
buildings, contributing to long-term sustainability by reusing
them in new buildings. This practice not only reduces the
environmental impact of construction but also lowers the
carbon footprint associated with material extraction,
production, and transportation. Case Study: The Bank of
America Tower in New York, reused over 25% of materials
from its predecessor, which demonstrates an example of a
large-scale urban building that embraces the reuse of materials
in its construction. This practice ensures sustainable
construction, retrofitting, and adaptive reuse, energy-efficient
operations, resource conservation, and thereby reduces its
embodied carbon footprint by recycling building materials that
would otherwise have been discarded [15], refer Fig. 4.
Additionally, in India, the Kulture Shop in Mumbai uses
reclaimed wood and metal to create sustainable, aesthetically
innovative interiors, contributing to the broader circular
economy by repurposing materials and reducing waste [5].

Figure 3: The Bank of America Tower, NY,
example of utilizing salvaged materials

C. Material Recovery & Recycling Systems

As the material recovery and recycling process is a crucial
activity for the circular economy in the architecture
profession, the architects and builders recover the materials
from the buildings at the end of lifecycle and reuse them
efficiently as a valuable resource in the new construction by
taking appropriate actions of recovery. These effective
systems for material recovery also include recycling of the
materials, which can help communities move towards a zero-

Figure 5: Waste House, UK, example of material
recovery and recycling
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waste paradigm. Case Study: Waste House, Brighton, UK,
built by the University of Brighton, is an experimental
building which is constructed using 90% of the construction
wastes procured from different old structures and buildings
which includes discarded timber, bricks, and other materials,
showcasing transformation of waste building materials into
valuable construction resources, Fig. 5. Similarly, the Urban
Mining concept, prevalent in cities like Rotterdam and Berlin
have been developed as urban quarries used for extracting
valuable materials from demolished buildings as resource
recovery process, thereby reducing waste generation.

D. Adaptive Reuse of Existing Structures

Adaptive reuse is another crucial aspect of circular economy
principles in the field of architecture and planning. This concept
involves the repurposing of existing buildings or structures for
new functions. This strategy effectively extends the lifespan of
buildings, thereby reducing the need for new constructions. In
this process, the building materials and structural components
of the buildings are conserved for reuse in other buildings.
Adaptive reuse is highly relevant in urban areas, pertaining to
the high demand for space and the limited availability of land
for new construction. This strategy is very effective in
minimising the need for new construction and consequently
reducing environmental impacts. In India, the adaptive reuse of
heritage buildings and structures has become very popular and
is gaining traction to preserve historical footprints, thereby
reducing urban sprawl. This strategy effectively offers
sustainable alternatives to demolition and new construction,
supporting India’s transition to a circular urban economy. Case
Study: Chhatrapati Shivaji Maharaj Vastu Sangrahalaya in
Mumbai has undergone adaptive reuse to accommodate modern
exhibitions while maintaining its historical character, proving
that old structures can serve new purposes without the need for
demolition [5]. A similar example, Tate Modern, London, UK,
originally built as a power station was transformed into an
iconic art museum by Herzog & de Meuron using the adaptive
reuse concept. Some cities, like Bengaluru, have begun
experimenting with building material recovery through public-
private partnerships aimed at reducing landfills, thus enhancing
transparency and efficiency in resource management [10].

V. PROGRESS TOWARDS CE

In the past decade (2016-2026), the Government of India
has majorly shifted its focus and approach from basic
municipal waste handling to the institutionalisation of CE,
well driven by NITI Aayog, the Ministry of Environment, Forest
and Climate Change (MoEFCC), and the Ministry of Housing and
Urban Affairs (MoHUA), India. A dedicated regulatory,
economic, and industrial framework has been established to
dissociate urban growth from resource depletion, and
evolutionary milestones are targets through revolutionary
framework transitions and regulatory frameworks such as
C&D waste management rules (2016), in which Urban Local
Bodies (ULBs) are mandated to map and monitor construction
facilities towards demolition debris, and waste generation
management plans. The introduction of Extended Producer
Responsibility (EPR) in 2016 legally binds the manufacturer
and real estate developer to meet annual targets for recycling
the waste materials generated and incorporating secondary raw
materials back into the mainstream built environment, Fig. 6.
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In recent years, the Indian government, in collaboration with
civil society, non-governmental organisations, and the private
sector, has introduced ambitious initiatives to support the
achievement of the Sustainable Development Goals and the
Paris Agreement [16]. The other major initiatives taken are
Swachh Bharat Mission (Urban) 2.0, focused on making cities
“Garbage-Free” to set a PPP model-based initiative for C&D
waste recycling across Tier-1 and Tier-2 Indian cities,
enhancing the target capacity from 18% to 70% over the
decade. However, the policies are implemented keeping
India’s priorities towards CE commitments, which remain
sector-specific and fragmented, lacking a comprehensive
systemic approach [17]. This approach creates challenges for
MSMEs seeking to adopt circular economy models [18].

Existing Policy Framework for
Promoting
Circular Economy
in India, 2016 onwards
2016
E-Waste
Management
Rules
2016
cbw
Management
Rules
2016
Solid Waste
Management
Rules
2022 .
Mission LiFE
iniziotive 2())22
Phase |
2023
EPR e-Waste
Regulations
2022-23

Figure 6: Policy Framework in India
Source: https://thecircularcatalyst.com/

VI. CONCLUSIONS

In India, the architecture profession and the construction
industry hold a pivotal standing in implementing and
advancing CE by addressing the critical gaps. These gaps
encompass physical infrastructure, policy frameworks, and
public awareness. It has been noted that Indian policies
pertaining to the construction industry have significantly
addressed gaps in advancing CE over the last decade, being
one of the largest consumers of resources. This sector has
significant potential to drive resource efficiency and waste
minimisation at a large scale. Improving infrastructure
facilities and advancements in C&D waste recycling facilities
would effectively contribute to CE initiatives and ensure the
recovery of valuable resources. The effective policy
framework and monitoring mechanism could further
potentially enhance green construction practices to accelerate
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the transition to the circular economy in the Indian
construction industry. Furthermore, the implementation of
initiatives such as public-private partnerships (PPP) and the
incentivising of sustainable construction practices can enhance
the adoption of CE strategies in India. The social and cultural
sustainability can be raised by holding targeted capacity-
building programs for stakeholders, ranging from municipal
authorities to builders and architectural professionals. Also,
the integration of digital tools and data systems, including
Building Integration Modelling (BIM), blockchain for material
flows tracking, can enhance transparency and efficiency in
resource management, further leading to the adoption of CE
principles in day-to-day construction activities. There is a
unique opportunity to formalise the informal workforce,
manage the waste generation from different sources, and
integrate them into the mainstream through skill development
and technology awareness programs, thereby aligning the CE
initiatives at the local level. As India seeks to balance rapid
urbanization and sustainable development globally, targeted to
achieve sustainable development goals in a specified timeline,
the architecture and construction industry must play an
effective, transformative role by integrating CE principles into
its core practices. This shift could substantially reduce
environmental impacts, enhance resource security, and
generate economic and social value for a sustainable future.
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