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CIRCULAR ECONOMY

A circular economy is an alternative to a traditional linear economy (make, use, dispose) in

which we keep resources in use for as long as possible, extract the maximum value from them

whilst in use, then recover and regenerate products and materials at the end of each service life

(WRAP [1]). This is critical for the emerging markets such as the BRIC nations and more

importantly India, where their rapidly growing industrial economy and population need to make

the correct and viable changes to their manufacturing processes to provide a more sustainable

solution to the amount of waste that is produced. This therefore puts the ideas of the circular

economy to the forefront of current economic development.

Figure 1 Shows how the circular economy differs from the traditional linear process

(Source: Ellen McArthur Foundation).

The idea of Circular economy is based on three principles (Ellen McArthur Foundation [2]).

These are:

• ‘Preserve and enhance natural capital’ by controlling finite stocks and balancing renewable

resource flows. This means selecting industries and technologies where the maximum

amount of natural renewable resources can be implemented.

• ‘Optimise Resource Yields’ by producing goods and services where a maximum utility can

be extracted. This means designing for remanufacturing, refurbishing, and recycling to keep

components and materials circulating in and contributing to the economy.

• ‘Foster System Effectiveness’ by revealing and designing out negative externalities. This

includes reducing damage to human utility, such as food, mobility, shelter, education,

health, and entertainment, and managing externalities, such as land use, air, water and

noise pollution, release of toxic substances, and climate change.
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An effective transition from a linear economy to a circular economy entails a significant

departure from current industrial practice, and its success will depend on a collaborative

approach between various stakeholders. For emerging countries such as India which has

recently embarked on a new manufacturing growth programme, in addition to manufacturing

companies, policy makers and investors have to support the idea of building an industrial

economy based on circular economy principles. Moreover, R&D and Innovation into clean

technologies has to be incentivized to not only address current technical challenges, but also

create new industries based on circular economy principles.

INDUSTRIAL CLUSTERS

A cluster is a geographically proximate group of interconnected companies and associated

institutions in a particular sector, that share common markets, technologies, skills, and which

are often linked by buyer-seller relationships. Industrial clusters are increasingly recognized as

an effective means of industrial development and promotion of small and medium-sized

enterprises [3].

An excellent example of a Circular Economy cluster or an Eco-industrial park is that of

Kalundborg in Denmark [4]. In this industrial symbiosis system, public and private enterprises

buy and sell waste products from industrial production in a closed cycle. The residual products

traded include steam, dust, gases, heat, slurry or any other waste product that can be

physically transported from one firm to another. A residual product originating from one firm

thus becomes the raw material of another enterprise, benefiting both the economy and the

environment. This is an example of the cradle-to-cradle design concept of “Waste=food”

introduced by Michael Braungart and William McDonough [5]. This design philosophy

considers all materials involved in industrial and commercial processes to be nutrients. In

using nature’s “biological metabolism” as a model for a “technical metabolism” of industrial

materials, products can be designed for continuous recovery and reutilisation as biological and

technical nutrients within these metabolisms.



Figure 2: Circular Economy at Kalundborg Cluster, Denmark 

(Image Source : http://www.symbiosis.dk/da/diagram)

Industrial clusters allow business and even whole industries to utilise waste or use it for their

own operations. Although there is some concern with the use of industrial clusters in terms of

how effective they really are, such as the fragility of firms being ‘too tightly coupled and

dependent’ and the fact of the monumental sum of money that needs to be invested to make

them effective, there is a unanimous agreement that although the investment is vast, we need

to move away from the current linear process of ‘take, make and waste’ and new processes

need to be but into motion and new paradigms need to be considered .

MANUFACTURING CLUSTERS IN INDIA AND CIRCULAR ECONOMY

Under National Investment and Manufacturing Zones (NIMZ) policy, India is conceiving giant 

industrial greenfield townships to promote world-class manufacturing activities. The policy 

ensures that businesses are provided with the eco-system and infrastructure required for 

growth, not only in manufacturing, but also for investments in R&D and Innovation. NIMZ policy 

seeks to attract new high-technology industries, which will benefit from the localised presence 

of key stakeholders such as universities and R&D Institutions. 
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On the waste front, currently, the informal sector picks up part of the resources from end of life

products on streets and bins. However, a sizeable portion of recyclable material goes to

landfills untreated. Further, India urgently needs a formal recycling policy for its mountain of

electronic waste, expected to reach a total of around 30 million tonnes by 2020. Less than 5%

of India's e-waste is recycled, and 90% of this is in the informal sector. As a first strategy, it

would be prudent to enable industry to enhance recovery of materials and intermediates during

manufacturing, promote segregation of recyclables at source and re-use the material in re-

manufacturing of products and intermediates, transitioning towards achieving the goal of a

circular economy. Further, a strong eco-industrial township policy would include green design

of park infrastructure and plants (new or retrofitted), cleaner production, pollution prevention

and energy efficiency [10]. This will require inter-firm partnering, and would benefit the local

communities and assure that the net impact of its development is positive. Therefore India’s

potential economic growth in manufacturing if supported by circular-economy concepts, would

see the country take a global lead in clean sustainable manufacturing

Six major industrial cluster regions in India are : ‘1. Hooghly Industrial Belt 2. Mumbai-Pune

Industrial Region 3. Ahmedabad-Vadodara Region 4. Madurai-Coimbatore-Bengaluru Region

5. The Chhotanagpur Plateau Region 6. Agra-Mathura-Meerut-Saharanpur and Faridabad-

Gurgaon-Ambala Belts’ [11]. These clusters can be seen in Figure 3. The majority of these

clusters are currently focused around areas such as textiles, chemicals, sugars and machine

tools.

However, a key point to highlight is the large amount of ‘manufacturing districts’ and ‘minor

clusters’ [see figure 3]. This can be an issue because many of these smaller SME clusters don’t

have the scale to become resource efficient and benefit from circular economy concepts and

therefore become globally competitive. One recommendation for India is try and utilise these

current industrial regions that have already seen past investment and bring them together with

these smaller districts and minor clusters. Using a “waste=food” cradle to cradle concept will

allow India to create efficiencies in terms of cost in the form of waste savings.
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Figure 3: Clustering of Industry in India (Source: Singh (2015))

To make the eco-industrial parks competitive, the government should subsidize the developers

and resident firms to attract firms in select industries that can use a maximum amount of

renewable and natural resources to locate in the parks. Since the development of competitive

eco-industrial parks incurs considerable costs and public spending, it should be a strategic

undertaking under a long-term and comprehensive national manufacturing policy. Effective

and systematic incentives for implementing eco-industrial cluster development policy should

therefore be further institutionalized. India’s manufacturing growth will depend heavily on

access to reliable sources of materials and energy. Therefore investment in processes,

technologies and infrastructure that enable the recovery and flow of valuable resources within

the economy, such as recycling, re-use and remanufacturing, is all the more important.
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