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Abstract 
The built environment operates in a linear way where large amounts of non-renewable 

resources are used to feed the growing and rapid city building activities taking place globally, 

particularly in the Asia Pacific and Latin American regions. Recent estimates from the World 

Bank (Ellen MacArthur Foundation, 2017, p. 4) indicate that over half of the world’s 

population will live in urban areas, whilst providing over 80 percent of global GDP generation.  

Building and construction uses 36 percent of energy consumption, produces 40 percent waste 

and estimated approximately 40 percent carbon dioxide emissions (GABC, 2017). ‘Achieving 

Growth’ (Ellen MacArthur Foundation 2017, p.12) has identified 115 billion euros investment 

opportunities in the built environment for designing and constructing buildings based on 

circular principles, closing the loop on building construction and demolition materials, and 

building circular cities. Not just creating jobs, application of circular principles supports 

resilience, reduces resource use and lowers overall emissions.  

This paper focuses on India as an emerging economy. It discusses the potential of placing the 

country on a path of circularity with reference to the built environment. Two case studies are 

used to demonstrate examples of as-yet untapped upscaling potential of integrating principles 

of circularity. It offers opportunities to increase knowledge in the sector, develop 

mainstreaming platforms from fragmented examples, and most importantly decoupling 

economic growth with resource consumption. By sharing these learnings, the key value drivers 

of increasing life cycles of the asset from multiple functional perspectives, increasing 

utilization and expanding regenerative potentials in an increasingly digitized world are 

highlighted.  
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1. Introduction  
 

The built environment has an impact on resource use. Estimates are that for building and 

construction a significant proportion of world’s resources are used. Globally, building and 

construction requires 40% of global energy, produces 40% waste, emits 30% of GHG 

emissions and uses 12% of the fresh water use while employing about 12% of the workforce 

(UN Environment 2017, UNEP-SBCI 2016). According to Seto et al (2014), urban areas are 

estimated to consume between 67% and 76% of global energy and generate approximately 

three quarters of global carbon emissions, of which buildings and other infrastructure constitute 

a significant proportion as cited by Ness and Xing (2017). The developing economies are in a 

state of rapid city building as they are in the process of catching up with the developed world 

with respect to urbanization. It is anticipated that of the two tiger economies of Asia; China 

and India, will undergo massive urbanization. In China, by 2050, 2/3rd of its population will be 

housed in urban centers, many of which will be in megacities with a population over 5 million 
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file://rmit.internal/USRHome/el3/E68333/Downloads/priyanka.erasmus@rmit.edu.au
mailto:pekka.huovila@figbc.fi
mailto:smaity@devalt.org


  Page 3 of 21 

(McKinsey Global 2009). In the case of India, 40% of the population or close to 600 million 

will be urbanized (McKinsey Global Institute, 2010). 

It is in the emerging economies in particular that a systemic approach can be taken to fully 

understand building life cycle operation and start of innovative models to explore the value 

chain fully. Circular economy may be defined as a ‘regenerative system in which resource 

input and waste, emission and energy leakage are minimized by slowing, closing and 

narrowing material and energy loops. This can be achieved through long-lasting design, 

maintenance, repair, reuse, remanufacturing, refurbishing and recycling (Geissdoerfer et al, 

2017).  

Adopting circular economy approaches in a high-growth, high-waste sector like the built 

environment presents a tremendous opportunity for businesses, governments and cities to 

minimise structural waste and thus realise greater value from built environment assets. In a 

circular economy, renewable materials are used where possible, energy is provided from 

renewable sources, natural systems are preserved and enhanced, and waste and negative 

impacts are designed out. Materials, products and components are instead managed in loops, 

maintaining them at their highest possible intrinsic value (Ellen Macarthur, 2018). According 

to a report by UNEP (2006), in its most basic form, a circular economy can be loosely defined 

as one which balances economic development with environmental and resource protection and 

in this form; it appears to be inseparable from industrial ecology, and close to the three pillars 

(economic, environmental and social) of sustainable development. (Murray et al, 2017, p. 373). 

However, circular economy needs some level of societal engagement to put into practice. Other 

barriers are financial, structural, operational, attitudinal and technological (Ritzen & 

Sandstrom, 2017). 

The European Union’s vision for a circular economy is to move away from linear processes. 

The objective is to link production and consumption processes such that waste, and waste 

management can become resources for manufacturing and production leading to a non-linear, 

closed loop production and consumption (European Commission, 2015). By-products created 

during manufacturing, re-usable products, and materials at the product’s end-of-life are no 

longer considered as waste but as a valuable resource to be put back into the ‘system’. 

Resources are kept within the economy as secondary raw materials, to be used again and again 

to create further value (Stahel 2016, Wijkman & Skanberg 2015).  

Sustainable consumption and production processes and practices are therefore, essential to 

achieving the circular economy. The EU’s plan for a circular economy is expected to bring net 
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savings of euros 600 billion for EU businesses, which could then be passed on to consumers 

thus improving competitiveness (switchAsia 2017), and an estimated 170,000 jobs are 

expected to be created by 2035. The economic value underlying such approaches cannot be 

underestimated. In the EU alone by 2030, there is a potential boost to the economy by 1.8 

trillion euros (Ellen MacArthur Foundation, 2016). 

A good place to start is where waste currently is not being used as resource (CoE-Resources 

2016). The hierarchy where prevention of use of resources is at the top with the lowest priority 

given to recovering energy from waste, is considered to be the most ineffective use of waste. 

In between these scales are other options in lower order of priority: reduce the use of resources, 

find a new product to support second hand use, maintain and repair the product, refurbish the 

product where the product itself is improved, creating new product from second hand product 

through the process of re-manufacture, reuse of the product for a different purpose, otherwise 

known as repurposing, recycling where the reuse of the raw material of the product is 

considered. Bocken et al (2017) argue that even the lower order priority of the circular concept 

from a waste perspective such as recycling is not universal (p. 487).  

Waste generated by developing countries in Asia is expected to rise by 60% in the forthcoming 

decade. Significantly less than 70% of the waste is collected and the same amount of waste is 

dumped without treatment into the environment (switchAsia 2017). Hence, waste management 

needs to be set up as a precondition to advancing towards a circular and inclusive green 

economy. In nature, waste is a resource for another set of species down the chain.  

This paper commences with a brief description of circularity principles, followed by an 

understanding of what circularity means for the built environment. Two case studies from India 

are presented to highlight the importance of circularity in the built environment in emerging 

economies. Discussions and conclusions follow. 

2. Circularity principles 
 
The circularity approach moves away from current approaches for underpinning our linear 

economy. Circularity is restorative and regenerative in its approach. It decouples growth from 

finite resource consumption (Ellen MacArthur Foundation 2015, 2017). Three principles for 

circularity have been touted as essential to advancing away from current linear approaches 

(Ellen MacArthur Foundation 2015, 2016; Ellen McArthur Foundation et al 2016).  

Principle 1: Preserving and enhancing natural capital by controlling finite stocks and balancing 

renewable resource flows. 
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Where possible, utilities are virtual (they may have physical impacts), and high/higher 

efficiencies are favored. Processes that use renewable or better performing resources are 

considered. Natural capital has the opportunity to regenerate itself and support systemic flows 

of materials and nutrients leading to balanced ecological cycles. 

Principle 2: Optimizing resource yields by circulating products, components and materials at 

their highest utility at all times, in both technical and biological cycles. This approach ensures 

that materials, products and components are at their highest value at all times. 

This principle focuses on supporting refurbishing, remanufacturing and recycling to keep all 

products, components, and materials circulating and contributing to the economy. Material 

consumption per capita has been growing in many developing economies, as a result of the 

burgeoning middle-class population. Per capita use of material resources in the developed 

world has always far surpassed that of the developing world. Therefore, it is critical, now more 

than ever, that circularity approaches are put in place to avoid lock-in. 

Principle 3: Fostering system effectiveness by revealing and designing out negative 

externalities. 

Negative externalities of economic activity include land degradation, air, water and noise 

pollution, release of toxic substances and greenhouse gas (GHG) emissions. By taking a 

systemic approach, such negative externalities can be reduced or eliminated. This principle 

ensures that natural capital is not eroded by ensuring that waste and pollution are designed out 

to support cleaner, greener approaches where possible. 

 

3. Circularity in the built environment 

Circularity in the built environment considers mimicking natural stocks and flows as much as 

possible. The stocks and flows will design, build and operate a built environment that will 

generate power and food by setting up cycles of water, nutrients, materials, and energy to 

replicate the natural cycles. Nutrients, especially food waste may be used as organic fertilizer 

supporting both rural and urban agriculture. Municipal solid waste may thus be reduced, and 

waste from energy will support circular systems. Energy systems that are efficient, resilient, 

renewable, localized, distributed and reduce costs, while having a positive impact on the 

environment will be used. Spaces within and outside buildings will be healthy, improve quality 

of life for the users and will be made with materials that minimize the use of virgin materials. 
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The built forms will use efficient construction techniques with maximized utilization rates. 

Building components will only be replaced if they cannot be maintained or renewed.  

 

The design of the built environment itself will encourage the creation of local value loops (Ellen 

MacArthur Foundation 2017). This means that local production, local use and local knowledge 

that are often entrenched in thousands of years of cultural underpinnings will flourish. 

Supported by collective resource banks and digital applications to put the demand and supply 

components of the value chain together, negative externalities dominated by current global 

supply chains will be reduced or eliminated. 

 

Spaces connecting buildings and built forms will be supported by accessible, affordable and 

effective means. As far as possible, transport will be used by highly efficient, electric-powered 

vehicles operated by renewable energy and where the designs themselves support durability, 

efficiency, easy maintenance and resource efficient manufacturing or remanufacturing. The 

vehicles will be shared and automated. There will be no pollution to air or water as a result of 

vehicular traffic.  

 

4. Circularity in buildings and construction in India: untapped potential 
 
The housing and construction industry are the largest sources of employment in India, 

accounting for 60% of the working population. As a result, these two sectors consume vast 

amounts of raw materials. Due to rising population, housing food and mobility will bear the 

brunt of most impact (World Bank 2017, IGEP 2013). Indian construction industry is expected 

to see a growth of 6.5% annually (Sustainability Outlook 2015) heading into the near future.  

 

In addition to employment, urbanization of 60% of India’s population will put severe stress on 

cities. Like other cities across the world, Indian cities are also expected to contribute to 75% 

of carbon emissions while using approximately 75% of natural resources (UNEP-SBCI, 2016) 

while at the same time cities in India are expected to contribute to 75% of GDP by 2030 

(Ministry of Urban Development India, 2015).  

 

Indian construction sector is expected to become the third largest globally (KPMG 2016). 

While globally, the construction industry uses about 40 % of raw materials (UN Environment 

2017, UNEP-SBCI 2016), in India, the construction sector uses about 20% of materials (WEF 
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2016, GIZ 2016). Attendant waste generated by the building and construction sector is also 

40% (UN Environment 2017) whereas in India, it is about a third. In terms of energy use, 

globally buildings use 40% (UN Environment 2017) and in India, this is 34% (UNDP 2015). 

By 2020, 200 million metric tons of steel, 454 million metric tons of cement, and 311 million 

metric tons of bricks are expected to be used; by 2030, these figures are 500, 723 and 589 

million metric tons respectively (Sustainability Outlook 2015).  

 

Unexplored opportunities at the city level 

As cities get more urbanized, smart and effective urban planning to optimize land utilization 

and transport flows are needed. Similarly, infrastructure for effective nutrient and material 

cycles are needed to ensure that natural capital is not eroded and materials not wasted. 

Maximizing asset utilization as much as possible ensures that accessibility and affordability 

may be maintained. Currently, 15% of India’s offices stand vacant (Indian Express 2016), and 

sharing spaces further reduces operational costs and emissions associated with building 

operations. If such opportunities for space utilization are used, the sheer volume of buildings 

that need to be constructed in the country would reduce.  

 

Designing buildings that apply circular economy principles to construction, operation, and end 

of use has untapped opportunities impacting buildings across its whole life cycle. Buildings 

designed for water and energy efficiency can provide savings across the whole-of-life of 

buildings. If buildings are well designed bearing in mind the local climate and context, energy 

and water use in buildings may be reduced. Buildings designed well above the minimum 

energy standards can support good design and use of passive techniques. If buildings can 

generate their own energy on site, this supports the move towards zero energy buildings. 

Likewise, using water efficient fixtures and fittings, capturing rain water, using grey water 

recycling systems in buildings can support overall reductions in the use of water, particularly, 

potable water.  

 

Design will need to consider deconstruction, reassembly and future flexibility. To support these 

design principles, information on cost, the condition of the material or product, resource 

productivity, life cycle data, ownership, warranty, traceability are all required. Collaboration 

to support shared incentivization, transparency, innovation across the scale and between scales, 

and amongst sectors will need to be considered, in addition to longer term business models. 

These will result in better operation where performance over ownership, better utilization of 
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the product or materials and more options are presented to consumers. Assets will need to 

consider materials and products at higher value for longer period of time, total cost benefits 

along whole of life chains, and maintenance and replacement certainties are needed. Material 

security, waste reductions over the life cycle and open and closed loop solutions need to be 

considered from a waste perspective (Ellen MacArthur Foundation 2016, Ellen MacArthur 

Foundation et al 2016).  

 

Modular construction has a huge potential in India. Modular approaches can reduce time, cost, 

and material use while supporting high quality construction. The role of building information 

modelling (BIM) before, during and after the construction processes may support ongoing 

building performance to optimize energy and water use throughout the life cycle of buildings. 

Such approaches to construction can support the immediate needs, particularly housing in the 

country. 

 

Selection of appropriate building materials will reduce resource use and also support the 

materials to be reused later when buildings need to be dismantled. Buildings used as material 

banks, where materials are reused after useful life of the building ensures recycling of building 

materials, and reduction or elimination in the use of virgin materials (BAMB 2018). Therefore, 

transparency of material composition is a fundamental shift that needs to occur in standard 

building and construction practices. Use of QR codes or other forms of tagging can provide 

knowledge of chemical composition and related intelligence to ensure that materials can be 

sourced back to be used in buildings or infrastructure by supporting the supply chain system. 

Use of alternative building materials such as bamboo and engineered clay has a huge potential, 

yet to be tapped in the country.  

 

Recycling of construction waste, including using recycled aggregates supports circular 

approaches. Examples such as using rice husks as binder and thermal insulation supports 

innovative approaches where, discarded materials from one sector; in this instance from the 

agriculture sector can be redirected into the buildings and construction sector. Other 

alternatives to clay fired bricks are autoclaved concrete blocks (AAC), recycled aggregates in 

places of conventional aggregates: sand and gravel, and ordinary Portland cement to be 

replaced by blended cement using recycled fly-ash or slag (Sustainability Outlook 2015). AAC 

blocks in particular, is expected to have a potential market worth USD 5.5 billion by 2030, 

whilst the consumption of raw materials and energy in the manufacture is the lowest (400 
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kg/m3 consumption of raw materials and 60 kWh/m3 consumption of energy), compared to 

calcium silicate bricks, standard clay fired bricks and porous clay brick (Sustainability Outlook 

2015).   

 

Energy consumption by the residential building sector in India is particularly significant. Given 

the vast number of buildings yet to be built by 2030, attendant energy consumption is expected 

to increase more than eight-fold by 2050, with annual electricity use per household predicted 

to increase 4.5 times, from 650 kWh in 2012 to 2750 kWh by 2050 (GBPN 2014).  

 

There are of course, technological, market and operational risks. Lack of data for product 

performance impacts on the operational cost of the asset itself. Currently products are 

deliberately designed for shorter life spans with planned obsolescence in mind. Therefore, 

current mindsets need to be changed and the business models underlying such changes also 

need to be made.  

 

Bringing in participatory links 

Social enablers to make circularity a reality need to be catalyzed. In ‘advancing the circular 

economy in Asia’, the role of local actors has been emphasized (switchAsia 2017). Connections 

with practices and daily needs of people is critical to support the needs and daily aspirations of 

the large numbers of middle and lower income citizens of the developing regions of Asia, Latin 

America and Africa. To support local citizens, it is essential to set up effective policies around 

who shall act, where, what needs to be done, when actions will take place and how initiatives 

will be pursued. 

 

New knowledge and capacity building 

Building circular economy knowledge and capacity is required (Ellen MacArthur Foundation 

2012, 2014 & 2017). A vision that embraces circular product design across all areas of day to 

day life, governance and business models and reverse logistics are needed. Innovation is 

critical, and investment directed towards pilot projects is required to support circular economy 

activities. Current inertia of following trends from the ‘west’ and overcoming socio-economic 

challenges are needed. Integrating circular economy principles into strategy and processes to 

create value proposition are needed. Incentives, particularly government incentives can support 

cross functional collaborations forming the beginnings of circular approaches. Using buildings 
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as material banks actually supports recovery of materials in the long term, and therefore, long 

term visions are required to support such practices.  

 

Governments can play a role 

The role of governments for such approaches are critical. Integrating circularity in current 

policies and regulatory frameworks supports and encourages private and public investment in 

seeking new models. As advancing circularity requires moving away from standard business 

practices, governments can support transition models and spur private sector investments. 

Building an evidence base is required, as is also, skilling or reskilling the work force to support 

capacity in circularity. It may also need new models of education. Preparing the current and 

future generation of students to break away from current linear thinking requires shaping a 

different pedagogy that supports circular models of learning and engagement.  

 

The construction sector in India has been seduced by the Prime Minister’s Make in India (Make 

in India 2018) program, set up in 2014 and this is anticipated to play a huge role in the next 

few decades. Make in India facilitates investment, fosters innovation, enhances skill 

development to build the best manufacturing infrastructure while protecting intellectual 

property. 

 

Multi-stakeholder platforms that address key issues are critical to achieve systemic changes 

moving away from current linear models. Collaboration across sectors and moving away from 

silo thinking is urgently needed. Coordination and sharing case studies and examples will 

reiterate and enhance mutually supportive alignment towards circularity. Governments 

themselves can set examples of supporting circular models through public procurement and 

infrastructure. By leading by example, governments can ‘walk the talk’.  

 

Economic potential of circularity in India 

The potential of using circularity principles for the Indian economy is currently untapped. The 

country’s economic growth has grown at an average of 7.4% a year in the last decade (Ellen 

MacArthur Foundation 2016). Taking a circular pathway for the Indian economy can bring 

India annual benefits of USD $624 billion in 2050, compared to the current development path. 

This is equivalent to 30% of India’s GDP in 2050 and 11% of GDP in 2030. Perhaps, the 

greatest potential lies in the trajectory India can take to ensure linear models of infrastructure 

and services are not set up in the first place, avoiding locking-in mechanisms, thus reducing 
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the shift to move to circularity in the more advanced economies. This would put the India 

market well ahead of other mature economies.  

 

An estimated 700-900 million m2 of new commercial and residential space is yet to be built in 

India (McKinsey Global Institute 2010). The areas of focus to achieve this are: cities and 

construction, food and agriculture, and mobility and vehicle manufacturing. Household 

expenditure typically focuses on housing, food and mobility in urban and rural areas of India. 

The circularity pathway will also lower greenhouse gas emissions for the country: 23% lower 

in 2030 and 44% lower in 2050 compared to current BAU development path. Water usage in 

the construction industry would be 19% lower in 2030 and 24% lower in 2050 compared to 

BAU scenarios. Use of virgin materials in cities and construction, food and agriculture and 

mobility and vehicle manufacturing would be reduced. It would be 19% lower in 2030 and 

24% lower in 2050 (McKinsey Global Institute 2010, 2009).  

 

Supporting circularity will deliver cheaper products and services and reduce congestion and 

pollution in India. Decreased costs will support initiatives such as the Pradhan Mantri Awas 

Yojana (Housing for All) where 38 million units are yet to be built to the year 2030 (IBEF 

2012). The Smart Cities Mission also need to consider water, sanitation and waste services at 

scale, creating more effective urban stocks and flow cycles. Higher efficiency of life cycle 

operating costs from both buildings and infrastructure perspectives will support rising housing 

and infrastructure needs of the country. Seventy percent of the buildings expected to stand in 

India by 2030 are yet to be built, compared with 25% in mature economies such as the UK 

(CoE 2016, CSE 2015, NRDC-ASC 2012). Digital technology to support connectivity may be 

considered in the current highly capable IT sector in India. Mobility increases and digitally 

enabled sharing solutions to increase utilization of floor space in buildings has tremendous, yet 

untapped potential to make significant inroads in the buildings and construction sector. 

Mobility increases through growth in car ownership has been on the rise. If models encouraging 

increased mobility with low car ownerships are in place, this avoids locking-in car ownership 

and associated emissions. 

 

Investment in the transition to circular economy will need to also involve not just a financial 

outlay, but also research and development, asset and stranded investments, and subsidy 

payments to promote market penetration. Governments can support through subsidies to 

catalyze uptake and support public expenditure for digital infrastructures (Ellen MacArthur 
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Foundation 2016). The role of circularity in the informal economy is quite high in countries 

like India, but the management practices may not necessarily provide value to all or provide 

value to only a small section rather than integration across the whole supply chain. For instance, 

60% of discarded plastics are recycled in India compared to only 6% in the US (Ellen 

MacArthur Foundation 2016). Ninety-five percent of this activity happens in the informal 

sector. Furthermore, as these practices occur at the end of the supply chain, much of the value 

is lost and the opportunities for circularity are also low. Therefore, long term thinking is 

required. 

 

The informal sector is also quite critical, particularly in a country like India, and indeed in other 

emerging economies. A systemic understanding of manufacturing and the service industry may 

support the creation of cross functional opportunities, including reverse logistics. This requires 

coordination and alignment of actors across the entire supply chain. For example, in the current 

business as usual model in the building and construction industry is the split incentive 

approach; where the developer has no vested interest in investing in green technologies or 

features (often at a higher cost) in buildings to ensure optimized operational performance as 

there is no benefit to the developer in investing in such features and technologies. The benefit 

of these are passed on to the users of the building. However, for owner occupied buildings and 

in most residential cases, the occupier ends up paying for the costs of energy and water, so it 

makes logical sense in such a scenario to invest up-front ensuring green building outcomes are 

achieved. In cases where the developer on-sells the building, clients can demand such features 

and technologies as the developer is keen to recover funds to move on to the next project. Such 

options may be pursued from a circularity perspective but bearing in mind transition costs 

associated with breaking free from business as usual models to models of circular economy. 

 

As the middle-income segment of India’s population continues to grow, the standard of living 

of the middle class is also expected to improve; leading to lower opportunities for recycling 

moving towards the direction of more advanced economies. It is critical therefore, that a 

systemic approach to circularity is supported either through policies and regulatory frameworks 

and government leading by example to support a circular model of engagement across the 

supply chain.  

 

An example of a systematic approach to circularity can be seen through two case studies from 

India presented below. The two case studies show that most of the construction and demolition 
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(C&D) waste can be recycled in productive ways by replacing natural stone and sand in 

structural and non-structural applications. The construction systems used in the second case 

study are advanced yet easy to use, decentralized and environmentally friendly. A combination 

of the two case studies not only shows a systematic approach to circularity in the construction 

industry but also an efficient, profitable and easy to use system. 

 
4.1 Construction and Demolition study in 

India: A country wide study conducted by 

Development Alternatives in India on C&D waste 

revealed that India generates about 716 million 

tons of C&D waste per year, second highest in the 

world after China. The study showed that about 

90% of C&D waste can be used in productive and 

profitable applications. Presently some of the value-added products like wooden door and 

windows, steel, glass etc. are recycled by the informal sector and is a thriving market. These 

are sometimes used as such or recycled again. C&D waste can replace natural stone and sand 

in structural and non-structural applications. Life cycle assessment of C&D waste processing 

showed a 21% saving of carbon dioxide (CO2) as compared to natural stone processing. 

Business case study supported by industry revealed that products made with C&D are 10%-

20% cheaper, compared to conventional products with equivalent or even better properties. 

Technology was developed and transferred to industries for production and application. The 

research group developed a training module and provided training to about 40 municipal 

corporations across India on management of C&D waste. Interventions with industry led to 

green certification of first C&D waste-based paver block by GRIHA (Green Rating for 

Integrated Habitat Assessment), an Indian-based green rating system. Management and use of 

C&D waste is also supported by many national policies such as Construction and Demolition 

Waste Management Rules, 2016 & Indian Standard (IS) Code 383 (Caleb et al 2017a, 2017b). 

Support provided to Municipal Corporations led to regulations for preferential procurement of 

C&D waste-based building materials in Ahmedabad, a city in the state of Gujarat in India 

(Caleb et al 2017a, 2017b). 

Image 1: C&D waste processing unit in 
Ahmedabad (Source: Development Alternatives) 
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4.2 Development Alternatives Building- Efficient resource 
utilization 
 

As indicated already, globally, the construction sector accounts for 30-

40% of all material flows. Resource-efficient measures hold 

significant material-saving potential of more than 40%. About 50 

billion tonnes of materials may be saved if all the housing demand 

were constructed using resource-efficient options by 2030 (IGEP, 

2013).  

The Development Alternatives World Headquarters building 

exemplifies the social and environmental values that the term 

‘Sustainable Development’ seeks to demonstrate including principles 

of circularity where possible. Its construction involves a wide range of resource conserving 

strategies that include conservation measures that harvest, reduce, reuse, recycle and recharge 

using scarcest resources: energy and water. The construction systems used are an inventory of 

innovative and green building materials and techniques that are easy to replicate in both urban 

and rural areas (Holcim 2008). These include:  

• Production systems for easy-to-use, quality prefabricated elements for roofs, floors and 

wall which are eco-friendly. 

• Use of decentralized and on-site production methods such as 

utilizing debris from demolished buildings to make stabilized 

earth mud blocks. 

• Use of low carbon cement-based building materials which are 

durable and have better strength compared to normal cement 

based materials. 

• Use of advanced, environment-friendly construction systems 

that conventional contractors can easily adopt, such as ferro-

cement channels and fly-ash blocks. 

• Bespoke building management systems for water, energy and waste that can be adopted by 

urban neighborhoods to reduce their ecological foot-print (Holcim 2008).  

 

 

 

 

Image 3: Ferro-cement roofing 
channels used to minimize 

consumption of steel 
reinforcements (Source: 

Development Alternatives) 

Image 2: Vertical sunshades to 
minimize East-West sunrays at 

Development Alternatives 
Headquarters (New Delhi) 

(Source: Development 
Alternatives) 
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5. Discussions 
 
The significant impact that buildings and the built environment have on cities, and the rise of 

urbanization in India requires some rethinking in terms of how cities are designed and built. 

Despite schemes by the Indian government such as Make in India and Housing for All, 

fundamental shifts are required in thinking and approaching problems to make serious inroads 

in use of resources and arresting associated emissions.  

 

The Ellen MacArthur Foundation (2016) has offered six opportunities to shape Indian cities 

and the construction industry, described in Sections 3 and 4, and summarized here (p. 31). 

These are: 

• Urban planning to optimize land utilization and transport flows 

• Infrastructure for effective nutrient and material cycles 

• Sharing and multi-use of spaces 

• Buildings designed for energy and water efficiency 

• Modular construction 

• Selection and looping of construction materials. 

 

A systemic approach to circularity will support and sustain the growth of urban centres in India. 

Urban planning that carefully supports residential, commercial zones, and optimizes land 

transport patterns to create thriving, liveable environments where demand for reduced energy, 

water and reduction in virgin, non-renewable resources are followed, is required. When well 

planned, this will also result in cutting costs and contributing to balancing natural stocks and 

flows to support the natural environment. This needs to be based on an infrastructure that treats 

waste as a resource. The informal economy that currently exists needs to be recognized as an 

important part of the supply chain in such a scenario.  

 

To lead the transition to circularity, there are some key considerations: 

1. Building capacity to incentivize and ensure the models of governance and decision- 

making processes are right to ensure incentives for short, medium and long-term value 

creation and cross functional collaborations. 

2. Collaborations across the spectrum with policy makers, private businesses and the 

informal economy to support cross value chain networks and allow the support of 

additional value creation. 
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3. Investing in opportunities for circular economy based on cultural and contextual factors 

are needed. Scaling back on linear models will also need effort. 

4. The role of government in supporting circularity is essential. Governments have a 

commendable influence in the market and can support the long-term vision for 

circularity:  

a. Governments can also support regulatory frameworks and remove policy 

barriers. 

b. Governments can create platforms for multi-stakeholder collaboration. 

c. Governments can support and lead by example, circular models of public 

procurement and infrastructure. 

5. Education can build further capacities if circularity is embedded in primary, through to 

tertiary education so that circular thinking is not ‘new’.  

6. Private and public organizations, including universities can play a key role in 

supporting the transition to a circular economy.  

7. Further stakeholder research and engagement within the country is required to scale 

up and mainstream circular economy opportunities in India (Ellen MacArthur 

Foundation 2016). 

 

The next section presents conclusions. 

 

6. Conclusions 
 
Keeping circularity in mind, the building and construction industry needs to move from short 

term thinking to long term thinking. It needs to consider design for deconstruction, be 

innovative both in terms of design and supply chain considerations including non-linear 

financial models, use business as usual tensions between flexibility and durability, utilize new 

models of consumption and production where collaboration is the underpinning platform for 

producing outcomes.  

 

In particular, waste needs to be built into construction practices today. New models of 

construction where the waste becomes resource upstream or downstream are desired. The 

recognition that we have the one planet and need to live within the stocks and flows of this one 

planet needs to be consciously taken into account in our everyday decision making. A change 

in societal mindset is needed where there is greater collaboration and less fragmentation. 
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Such approaches require Indian businesses to take initiatives, which may be outside their 

comfort zones, though they are well placed to lead the way in the transition. They need to build 

circular economy knowledge and capacity. Indian businesses need to innovate to create new 

products and business models. To demonstrate their success, they need to integrate circular 

economy principles into strategy and processes, collaborate with other businesses, 

policymakers, and the informal economy and invest in circular economy opportunities. 

 

Beyond the existing initiatives in India, the government can set direction for the transition and 

create the right enabling conditions by setting direction and showing commitment, creating and 

enabling regulatory frameworks and removing policy barriers, creating platforms for multi-

stakeholder collaboration, supporting circular models through public procurement and 

infrastructure and embedding circular economy principles into education. 

 

Other organizations can play important supporting roles in the transition to a circular economy. 

In the short term, further stakeholder engagement and research is needed to create and maintain 

mechanisms for stakeholder dialogue and identify knowledge gaps and build an evidence base 

so these may be used to convince a variety of stakeholders and build further to support policy 

initiatives.  
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