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Introduction 
  
Circular economy, in the simplest of  terms, is an economic model which takes into account the 
life-cycle impacts of  products and services. It aims to mimic the biological cycle by minimising 
waste and energy use. It is described as a “resource-product-waste-regenerate resource” model 
that effectively protects the environment.(Guohui, S.; Yunfeng, L.,2019) 
The concept emerged as an alternative to our current economic growth which relies on finite 
natural resources. The result has been a rapid decline in natural resources as well as a rise in 
pollution. The UN International Resources Panel projects the use of  natural resources to more 
than double by 2050 (UNEP 2017). According to the OECD, flow of  materials through 
acquisition, transportation, processing, manufacturing, use and disposal are already responsible 
for approximately 50 percent of  greenhouse gas emissions. Thus, the current model is likely to 
render the Sustainable Development Goals a distant dream, unless there is a systematic transition 
to a circular economy model.  

 Forming an economic model, backed by empirical studies on the success and usefulness of  these 
models has been studied in detail in this research paper. The effect of  the change from linear to a 
circular economy has been studied on the various economic variables, i.e., the growth rate of  
GDP, employment and productivity of  the economy.  The paper also discusses the importance of  
circular design concepts and the environmental projections and assessments associated with a 
circular economy. 

Ⅰ 
Emergence of  Circular Economy 

 
The waste and resource debate has been developing since the 1960s , giving rise to new instances 
of  industrial metabolism shift. Various intermediate phases encircled concepts and strategies that 
are today classified under the circular economy concept. An umbrella concept, circular economy 
encompasses and accounts for a set of  diverse phenomena of  industrial shifts.. It can be 
considered  the amalgamation of  ‘evolved phenomena’ or strategies like reuse, recycling, 
remanufacturing, servitization, repair, waste‐to‐energy, product longevity approaches, and the 
cascading of  substances (i.e., the transformation of  materials through various use phases). The 
strategies with this capacity can collectively be referred to as resource life‐extending strategies 
(RLESs).  
 

https://www.unenvironment.org/news-and-stories/press-release/resource-use-expected-double-2050-better-natural-resource-use
https://www.unenvironment.org/news-and-stories/press-release/resource-use-expected-double-2050-better-natural-resource-use
https://www.oecd.org/env/waste/ghg-materialsmanagement.htm


Historical Context 
 
1960s - 1985  
The 1960s are seen as the formative years of  the environmental movement and this was also 
when the matter of  waste became a  global responsibility. In this period, the emphasis was on the 
polluting effects of  waste and the role of  waste management. The focal point of  Resource Life-
Extending Strategies (RLESs) in this period was, end-of-life (EoL) processes of  industrial and 
municipal waste. Cleaner incineration, waste-to-energy, recycling, and composting were among 
the emphasised strategies. 
 
Additionally, this period came with a reiteration of  the need of  responsible management of  
natural resources, highlighting problems of  toxicity and scarcity. There was further awareness of  
the link between human health and environmental wellbeing and how it depends on resource use 
and pollution. Advancement and collaboration in  the fields of  biology, ecology, physics, systems 
thinking, and the management and business sciences gave rise to new disciplines such as 
environmental economics and green design. The field of  industrial ecology allowed the study of  
loops and cycles in a systematic way,generating new insights, thus creating a readiness to view 
natural systems as a model for human society. Pertaining to the circular economy, it was the idea 
of  industrial systems having the efficiency and waste-less quality of  natural systems.  
 
Waste during this period was attributed to environmental and economic costs and was thus seen 
as a negative force. The scarcity of  space for landfilling and increasing costs of  incineration lead 
these practices to become unfavourable.This brought the need to reconsider the appropriateness 
of  existing strategies to the forefront. Recycling and product cascading gained prevalence with 
new industry-wide systems. 
 
1985-2013 
Gradually, the idea of  waste lost its negative connotation. It was now seen as a resource capable 
of  providing value. The emphasised strategies during this period primarily dealt with extending 
the ‘use phase’ of  resources so as to prevent and/or delay landfilling and permanent disuse.  This 
popularised tools for product longevity, such as refurbishment, repair, upgradeability and 
remanufacturing. Strategies like product cascading became more complex with webs and 
sequences, recycling became an actual source of  raw materials and waste-to-energy was accepted 
as a last resort measure. 
 
At the same time, the idea of  sustainable development gained prominence as a way to manage 
risks, save costs, delivering economic growth and innovation at the same time. Moreover, waste 
and resource strategies became increasingly intertwined as a result of   synergies and trade-offs  
being taken up by the business community. Frameworks with the cradle-to-cradle concept and 
circular economy concepts became common. An example of  synergies was the idea that win‐win 



situations exist where multiple benefits can be generated from a single intervention. These 
advantages added traction to the idea in the 1992 UN Conference on Environment and 
Development  as the concept of  the triple bottom line, which poses that economic, 
environmental, and social benefits can simultaneously be generated by means of  strategic 
interventions that take these factors into account. (Elkington 1994, 1997). Eventually, waste and 
resource management frameworks became integrated in several legislations by policymakers 
across nations..including, China, Germany, Sweden, Japan. In Europe, the Waste Hierarchy 
became a formal policy guide while in the United States, guidelines were provided by the US 
Environment Protection Agency.  
 
 
2013-Present 
The remaining challenge was the distinction of  the CE concept from other concepts like Zero 
Waste, having some common strategies like Recycling.  The interpretation and approach for 
assessment in this respect, are yet to reach uniformity. Proper quantitative or conceptual 
interpretation is lacking, for instance, between recycling, downcycling and cascading. While 
progress in circularity is being evaluated , it is with independent metrics and assessment 
measures, which are incomparable with current standard of  evaluation.  

Parameters like recycling, disassembly and reusability are adopted in different proportions and  
energy-use remains unaccounted for in several interpretations. Apart form a  fundamental shift in 
policy, implementation is distributed among various actors. Lack of  appropriate tools and 
language has affected CE-inspired business model innovation and its correlation with other 
emerging concepts like sustainability. Since its birth, the terminology around Circular Economy 
is diverging instead of  converging. Hence, the next upscaling of  the concept should come with 
theoretical underpinnings with coherent terminology and configuration of  circular assessments.  
 

Ⅱ 
Circular Design 

To successfully mainstream a circular economy model, it is integral to rethink our current 
designs. Product design determines the circularity of  the product as it plays a role in the 
manufacturing process and the eventual disposal.  The circular design is essentially designing 
with the intention of  creating something that is sustainable, resilient and long-lasting. It gives due 
consideration to the life cycle of  products and services.  Similar to the biological cycle, it tries to 
ensure that the products at the end of  the life stage add value back to the system and contribute. 
It rests on the principle of  conscious material choice, reuse, remanufacturing and recycling, with 
recycling being the last resort. 



Material choice is an important aspect of  the design stage. The durability of  a product is 
dependent on the type of  material it is made from, and it is essential for the material to be 
sustainably sourced and non-toxic This ensures that when the product is being manufactured and 
recycled, it doesn’t leach out toxic material and pollutants into the environment. Another aspect 
of  circular design is a modular design, a strategy which enables easy disassembling of  products, 
making it easier to swap out damaged parts, repair and even upgrade. It also facilitates the 
remanufacturing and refurbishing process, wherein the products are restored to an ‘as good as 
new’ condition. Apple has started selling refurbished Apple products which come with full 
product warranties. Phillips allows upgradation for certain products such as iron. It can be 
upgraded to use steam. Consumers that want to use steam during ironing can simply upgrade 
instead of  buying a new product and disposing of  the old one. 

In circularity, there is an industry-wide differentiation between consumable and durable 
components of  a product; consumables and durables. Consumables are largely constituted by 
biological ingredients that are non-toxic and could be safely returned to the biosphere directly or 
via consecutive usage cycles. 
Durables, like metals and plastics, on the other hand, are technical nutrients unsuitable for the 
biosphere. They are therefore designed from the start for reuse or upgrade. Moreover, for these 
technical durables, in the circular economy, the 'consumer' concept has been decoupled and 
modified into that of  a 'user' calling for a new contract between businesses and consumers as per 
the product performance. Durables of  products would be tractable with leases, agreements and 
incentives in place for their timely return and reuse to maintain a cascade of  collection, 
refurbish/remanufacture, reuse/redistribute and even recycle 

Designing out waste 

The main thrust of  circular design is to minimise waste production by extending the life cycle 
through multiple usages and users. It helps reduce the use of  virgin resource material and 
promotes energy efficiency.  
There are a few forms of  non-linear resource loops that are accounted for when a circular design 
is considered:10 
 
1. Slowing Resource Loops: Through the design of  long-life goods and product-life extension (i.e. 
service loops to extend a product’s life, for instance through repair, remanufacturing), the 
utilization period of  products is extended and/or intensified, resulting in a slowdown of  the flow 
of  resources. 
2. Closing Resource Loops: through recycling, the loop between post-use and production is closed, 
resulting in a circular flow of  resources.  
3. Resource Efficiency or Narrowing Resource Flows, aimed at using fewer resources per product. 
Narrowing resource usage however, without factoring in time can do more harm than good. 



Resource efficiency can easily lead to further speeding up of  linear resource flows (selling more of 
a more efficient product), resulting in very little overall savings.  
 
   

"  
Source: Stahel, W. R., “The utilization focused service economy: Resource efficiency,”  

 
Business models are important drivers for innovation towards a circular economy. every new 
product development effort should be coupled with the development of  the business model, 
which defines its “go to market” and “capturing value” strategies, because the move to a circular 
economy model is an example of  a radical change. This requires a new way of  thinking and 
doing business. The more radical the technical or product innovation, the more challenging and 
the greater the likelihood that changes are required to the traditional business model. Mentioned 
below are a few circular business model strategies for slowing the loop.  
 
1. Access and Performance Model/Products Service Systems: Concerned with 
providing the capability or services to satisfy users’ needs without needing to own physical 
products. Examples include car sharing, launderettes, document management systems, clothing 
hire models, leasing phones. This strategy slows resource loops with economic incentives for both 
manufacturers (increasing profits from e.g. durability, energy efficiency, reusability, reparability) 
and users (reduced costs) 
 
2. Extending Product Value: Concerned with exploiting the residual value of  products. Here, 
the value proposition case is based on manufacturers being able to deliver the customer an 



affordable “as new” product through remanufacturing or repair or through other product life 
extension design strategies. The cycle of  products goes  from manufacturer, to consumers, and 
then back to manufacturing – or collection of  products between distinct business entities 
Examples include the remanufacturing of  parts in the automotive industry, offering consumers 
cash for electronics and selling refurbished electronics (as offered by gazelle), Clothing return 
initiatives (eg. H&M and M&S) 

3. Classic Long-Life Model: concerned with long-product life, supported by design for 
durability and repair for instance. Focusing on high-quality, long-lasting products, and high levels 
of  reparability and reusability (service), there is often an upfront premium which would cover the 
long-term service and product warranty cost (value capture). Examples include, life-long product 
models (like pens and watches), 20-year functional lifespan models for white goods (as of  Miele).  

For closing resource loops, business model strategies include:  
 1. Extending Resource Value:  Concerned with collection or sourcing of  otherwise “ 
wasted” materials and resources to turn these into new forms of  value. An example of  this is 
InterFace Net-WorksTM – a program that sources fishing nets from coastal areas to clean up 
oceans and beaches while creating financial opportunities for people in impoverished 
communities and serving as a source to create recycled into yarn for Interface carpet. Another 
great example is that of  Recycle Bank-providing customers with reward points for recycling and 
other environmentally benign activities. A similar model is industrial symbiosis which 
operates similarly, but at the process and manufacturing level and not the product level. 

Ⅲ 
The economics behind the circular economy 

Growth rate theories: 
According to the traditional Solow model, the long-run growth rate is fixed at a steady rate unless 
and until the resources are changed or technology grows due to innovation and discovery. With 
increased exploitation of  non-renewable resources, the growth trajectory of  economies is in 
danger. As resources consistently deplete, so does growth prospects for an economy. The L-
shaped growth rate is one way of  explaining how permanent depletion of  important resources 
may result in a permanently lower growth path. While the V-shaped recovery shows temporary 
slow growth thus fast recovery to the steady-state growth rate, U-shaped recovery shows a longer 
period of  slowdown in the economy but eventually a recovery to the long-run growth rate. The 
ongoing pandemic caused by the novel Coronavirus may result in a U-shaped recovery as argued 
by economists, which is still a better outcome than the permanent damage caused due to 



depleted economic resources. The difference between the L-shaped and U-shaped is illustrated in 
the two graphs below. 
  
As empirical studies show, energy is not substitutable with capital. Moreover, non-renewable 
energy sources like fossil fuels once depleted to dangerously low levels, its scarcity will be visible in 
the exorbitantly high prices. The non-substitutability between capital and energy sources (Solow 
model) will result in a permanently lower growth trajectory unless alternative and cleaner energy 
sources are used more efficiently in production.  

" "  

Employment structure and circular economy: 
Green jobs are defined by UNEP as “...jobs that help to protect ecosystems and biodiversity; 
reduce energy, materials, and water consumption through high-efficiency strategies; decarbonize 
the economy, and minimize or altogether avoid the generation of  all forms of  waste and 
pollution.” This simply defines the employment structure to be followed in a circular economy 
but ignores the effect of  this economic system on the employment generation and inequalities 
that may arise with the change in technologies and method of  production. This is termed as the 
Environmental goods and services sector (EGSS) which involves restructuring and redefining the 
old jobs into new for taking sustainable measures. It includes the substitution of  jobs to cleaner 
production methods.  

Direct employees belonging to the EGSS sector contribute to the production of  environmental 
goods and services. As the EGSS needs intermediate goods from other sectors, it is also useful to 
calculate indirect employment effects via Input-Output analyses. Besides direct and indirect gross 
employment, induced green employment effects have to be considered as well. The net effect of  



employment because of  the change from a linear economy to a circular economy has to be an 
important aspect for decision making. It wouldn’t be shocking to see a large shift of  jobs from one 
sector to the other (EGSS) and huge employment losses, especially in the fossil and nuclear 
energy generation sectors. This will be followed by a fall in consumption from the people 
engaged in these sectors. The OECD confirms the diagnosis that: “Comparable information 
about the economic opportunities, in terms of  jobs and competitiveness, arising from improved 
resource productivity remains scarce. This is because the dynamic aspects of  resource 
productivity policies are difficult to capture statistically and because many measurement efforts 
have been focusing on the waste management phase, rather than on the overall efficiency of  the 
economy and of  supply chains.” 

Computable generation equilibrium (CGE) is one such economic model used for measuring the 
economic effects of  policy changes. This could be used in order to check how the economic 
variables of  a developing country like India with high-income inequalities will react to a change 
from a linear economy to a circular economy. With the recent developments like the 
Environmental Impact Assessment draft (EIA) in India, it only suggests that India isn’t fully ready 
to take bold steps towards the SDGs for long-run sustainability. 

Under the Partnership for Action on Green Economy  (PAGE), UN Environment collaborated 1

with modelling experts from around the globe to develop the Integrated Green Economy 
Modelling (IGEM) framework that aims to better respond to countries’ needs in terms of  
analysing the cross-sectoral impacts of  Green Economy (GE) policies, so as to incorporate some 
of  the lessons learned from the application of  existent modelling tools. One of  the main 
advantages of  the IGEM is the linking between the green CGE model and the green SD model. 
In particular, CGE brings rigorous economic analysis as well as the ability to handle great detail 
across economic sectors. On the other hand, SD offers flexibility in modelling feedback between 
and within environmental and social sectors. Therefore, the IGEM approach offers an 
opportunity to combine the strengths of  the two methods, which allows decision-makers to 
address broader policy questions that go beyond the economic and environmental spheres to also 
incorporate social aspects. The case of  Mexico was studied as it was one of  the first developing 
countries to undertake regulatory measures against environmental degradation. After simulating 
the impacts of  the carbon tax in the CGE and SD models alone, the IGEM considers the effects 
of  increased longevity on aggregate and sectoral outcomes by coupling the CGE with the SD 
model. The gains are more or less evenly distributed over all consumers, with a slight bias 
towards the richest agents in the economy. However, since productivity increases, there is an 
increase in government revenues, and these added gains could, in principle, be redistributed to 
further increase the gains of  the 20 per cent poorest consuming agents. The technical Integrated 
Green economy Modelling framework, thus constructed by the UN PAGE, describes in detail the 

 https://wedocs.unep.org/bitstream/handle/20.500.11822/21863/Green_Economy_Modelling_Framework.pdf ?1

sequence=1&amp%3BisAllowed=

https://wedocs.unep.org/bitstream/handle/20.500.11822/21863/Green_Economy_Modelling_Framework.pdf?sequence=1&amp%253BisAllowed=
https://wedocs.unep.org/bitstream/handle/20.500.11822/21863/Green_Economy_Modelling_Framework.pdf?sequence=1&amp%253BisAllowed=
https://wedocs.unep.org/bitstream/handle/20.500.11822/21863/Green_Economy_Modelling_Framework.pdf?sequence=1&amp%253BisAllowed=


effects of  the transition to Circular economy on various economic variables through 
Consolidated General equilibrium (CGE) and the Systemic Dynamics (SD) model. 

Technological advancements and innovations needed for cleaner technology will result in 
increased investment in R&D. There will be eco-innovation in the process and products that may 
increase employment. This, however, might only be limited for the highly specialised individuals 
who will work towards higher efficiency with cleaner technologies, again resulting in high 
inequality of  opportunities and income. The employment compositions are still significantly less 
skewed when compared to those in the fossil fuel industry. Depending on the specific cleaner 
production technology, a higher, constant or lower labour share is the potential result. In any 
case, an increase in total factor productivity caused by cleaner technologies strengthens the 
competitiveness of  companies and thus may lead to positive employment effects by lower prices 
and higher demand which is also in line with the famous Porter hypothesis  which is consistent 2

with the innovation effect sparked due to the strict environmental regulations. 

International experience shows that the countries which have already invested in a clean energy 
programme, have immensely benefited in terms of  employment. Over a period of  more than a 
decade-spanning from 2004 to 2016, the estimated gross global renewable energy jobs increased 
almost eight times from 1.3 million to more than 9.8 million (IRENA, 2017 ). Globally, the clean 
energy sector is turning out to be one of  the most labour-intensive sectors, with favourable policy 
frameworks in several economies further helping in the generation of  these jobs. Solar PV, for 
instance, creates more than twice the number of  jobs per unit of  electricity generation compared 
with coal or natural gas. 
According to a recent report published by the EDF Climate Corps, the clean energy jobs in the 
United States is around 3.0 million in 2016, with the energy efficiency sector employing 70% of  
it. It also suggests that solar and wind industries are each creating jobs at a rate 12 times faster 
than that of  the rest of  the U.S. economy. 
Even in a developing economy like China, the renewable energy sector employed 3.5 million 
people compared to 2.8 million working in the country’s fossil fuel industry in 2016 (IRENA , 
2017). The key job markets in the hydropower sector are China, India, Brazil, the Russian 
Federation and Vietnam, which together account for 62 per cent of  the global market. India’s 
labour-intensive hydropower sector accounted for 16 per cent of  the jobs, followed by Brazil, the 
Russian Federation and Vietnam.  

Growth, productivity and employment growth: 
Fiscal expenditure should be planned in a counter-cyclical way to avoid overheating in the 
economy during high demand phases of  a business cycle. Moreover, a decline in labour 

According to the Porter hypothesis, strict environmental regulations can induce efficiency and encourage innovations that 2

help improve commercial competitiveness. The hypothesis was formulated by the economist Michael Porter in an article in 
1995.



productivity (higher employment elasticities) as a result of  green technologies has also been 
considered as hampering the growth prospects in the long run.  

Fiscal expansion, when an economy is working at full potential, results in an unwanted increase 
in interest rates in the short run, thus crowding out the investments in the economy and creating 
inflationary pressure. When taken in the context of  promoting circular economic structure, 
harms efficiency in the long run. As discussed before, the long-run growth rates are unaffected 
due to fiscal expansions if  labour productivity or technological innovation is stagnant. This 
argument, however, is not valid in case the economy is operating below its long-run growth level, 
in which case this fiscal expansion will prove to be beneficial and not result in inefficiency by 
disturbing the incentive system. This is the supply-side model of  understanding the working of  
an economy, which can be inefficient in explaining how the demand-side affects economic 
welfare. 

Alternative theories of  growth originating from the Kalecki- Keynesian tradition show that 
capacity utilisation, and hence, the growth rate, is endogenous to the system, which is determined 
by the level of  exogenous sources of  demand, such as public investment, the ‘animal spirits’, the 
multiplier and the technologically given output-capital ratio. Since green growth expenditure, 
which is part public and part private, is a capital expenditure, it also creates capacity 
simultaneously. This leads us to the demand side explanation for growth and employment 
changes from transitioning economy into circular structure. 

Azad and Shouvik Chakraborty have explained this demand-side model on the effects of  green 
economy on the job opportunities in India. By leaving out the equation part of  the explanation, 
the reason behind a growth due to fiscal expansion involves assuming that short-run output is 
below its full potential. The increase in government expenditure and private investment for green 
technology will show a rise in total output (GDP growth) in the economy which by small amount 
might get leaked out through imports. The demand for the output will have a positive effect on 
private corporate investment.  
The job growth rate will eventually depend on how fast the labour efficiency catches up with the 
growth rate of  output. In effect, the rate of  growth of  employment will rise with labour 
productivity being slower than the rate of  growth of  output. This suggests that technology 
growth rate should be slower than the demand for the output in the new developed circular 
economy with higher private and public investments.  

Digitalising the global economy with the outbreak of  coronavirus and furthering technological 
advancements is the only way towards reducing labour-intensive manufacturing thus increasing 
inequality between the low skilled and high skilled labour. Digitalising is one of  the key features 
of  the circular economy. With very little research being done on the connection of  the two, this 
coil nevertheless results in achieving most of  the Sustainable Production and Consumption goals 



(SPC). Unless there are enough measures taken by the policymakers, digitalisation may do more 
harm than good. The reversal of  poverty alleviation is not surprising at the heart of  a worldwide 
pandemic, however, the new normal can be established by taking into account the lost lower-
wage labour class jobs for meeting long term goals. 

Ⅳ 
Environmental Impact and Assessment Measures 

 
The current ‘take-make-dispose’ linear economy is resource-intensive, heavily extractive and 
produces greenhouse gases (GHGs) that are causing the climate crisis. This cradle to grave 
approach along with our heavy reliance on fossil fuels has led to massive environmental feedback 
loops, in turn, making the problem worse.  

According to the World Economic Forum, the most crucial long-term risks facing the global 
economy are associated with climate change, both in terms of  probability of  occurrence and 
economic gravity. The global economic damage with a 2°C rise in temperature is estimated at 
USD 69 trillion which is much higher than the combined economies of  the United States, China, 
Japan, Germany, UK, France, India, Italy, Brazil and Canada.  
 
Despite this impending crisis, the Nationally Determined Contributions (NDCs) put forward by 
195 signatory nations of  the Paris Agreement align with the 1.5° C by 2030 itself. Currently, if  
continued without change, emission rates are projected to cause 3˚C by 2100, or even 4˚C with 
an unchanged energy system. 
 
Globally, key efforts in tackling climate change have primarily focused on switching to renewable 
energy and maximizing efficiency in energy production. However crucial this may be, these 
measures can only address 55% of  emissions. The remaining 45% emissions are associated with 
the industrial manufacturing of  products around us. Global demands for industrial materials like 
cement, steel, aluminium and plastics is estimated to increase four-fold by 2050. This would 
exceed the carbon budget by 2050 even if  we move to zero-carbon energy sources. 



 

"  
(Source: Ellen MacArthur Foundation, 2019) 

These factors make it imperative that we turn to a circular economy that would systematically cut 
these emissions by reducing emissions across supply chains, retain embodied energy in products 
and sequestration of  carbon in products. A circular economy redesigns value creation, is 
regenerative and provides society-wide benefits including the reduced burden on ecosystem 
services and socio-economic development with new business models in an evolving economy. The 
circular approach contrasts with the traditional linear business model of  production of  take-
make-use-dispose because the aim of  the business shifts from generating profits, from selling 
artefacts, to generating profits from the flow of  materials and products over time. Circular 
business models thus can enable economically viable ways to continually reuse products and 
materials, using renewable resources where possible.  

A Circular Economy also acts instrumentally to deliver on up to 12 of  the 17 UN sustainable 
development goals (SDGs). It provides better access to goods, increased mobility and connectivity, 
and lower air pollution. It, therefore, responds to other big challenges of  our time including 
biodiversity loss, resource scarcity, waste, and pollution. Dissociating economic growth from 
overuse of  finite resources it builds natural, social and economic capital.  
 
Environmental benefits of  a circular economy would come primarily by restoring the resilience 
of  natural ecosystems over time. Environmental resilience refers to the ability of  natural systems 
to recover from disturbances and to tolerate or adapt to changing climate. This is of  paramount 



importance for a secure future, especially in urban ecosystems. Apart from curbing carbon 
emissions and reducing primary material consumption, operating in a circular model brings 
spontaneous environmental offsetting into action. Land degradation is alleviated with higher land 
productivity, less waste in the food value chain and return of  nutrients to the soil. Value of  land 
and soil as assets will, therefore, be restored with the recovery of  all nitrogen, phosphorus and 
potassium food, animal and human waste streams globally. This would contribute up to 2.7 times 
the nutrients contained in the volumes of  chemical fertilisers used today. 

Measuring environmental sustainability of  a circular economy:  
The circular economy concept is appealing and has gained prominence worldwide. There is a 
willingness among governments and industries to act. Notwithstanding, solid examples of  
groundbreaking CE solutions have been sparse. The prevailing reason is the lack of  quantitative 
indicators that provide insights on environmental and resource perspectives telling us which 
strategy is most effective at ‘retaining value’, which is the defining characteristic of  a circular 
economy. Presently, mass-based indicators, such as recycling rates, are used to assess the 
circularity of  individual products, firms and of  entire countries.  
 
A holistic measure of  circularity should be an environmental impact-based indicator that 
measures the environmental value retained through application of  various circular strategies such 
as reuse, remanufacturing, repairing or recycling. Instead of  focusing only on end-of-life, the 
indicator should take into account the entire life cycle, also considering the substitution of  
primary materials.  Indicators should assess and distinguish between circularity and 
environmental impact. For instance, High recycling rates on a large scale may be energy-intensive 
and may offset the environmental benefits from recovering secondary material  
(Haup et al., 2018)  
  
Material flow data, widely used in traditional and new indicators, provides a useful baseline to 
compare the circularity of  products, firms and countries (Jacobi et al., 2018; Haas et al., 2015; 
Elia et al., 2017). However they seldom consider definitive rates such as intermediate recycling 
rates (mass ratio of  sorted material to material initially consumed), and final recycling rates (mass 
ratio of  mass in secondary products to material initially consumed) (Haupt et al., 2017). Member 
states of  the European Commission recently harmonised waste management measures to 
consider the intermediate cycling rates, which, even though is a step forward, still fails to give the 
complete picture produced by basing measurements on final recycling rates. Only final recycling 
rates consider both material quality and quantity losses in the entire recycling chain (Haupt et al., 
2017). Final recycling rates are able to holistically assess the resource efficiency by taking into 
account consumers’ collection behavior, material purity, and the efficiency of  the recycling 
process. In view of  the large trade flows of  low-quality recycling materials from industrialized 
countries to countries with deficient recycling-infrastructure (Brooks et al., 2018), consideration 



of  such final recycling rates would also provide an incentive for countries to take responsibility for 
their waste materials beyond national boundaries. 

In addition, environmental performance indicators are necessary to measure the environmental 
value retention. The environmental value of  a product is the environmental impact (EI) used in 
its production (material production and manufacturing). This represents the previous efforts put 
into a product and represents a benchmark of  what can be maintained in the system by value 
retention processes and recycling. Therefore, Retained Environmental Value (REV) is a 
promising impact-based measure for a circular economy. It considers the share of  the EI that is 
retained in the ‘technosphere’ through value retention processes such as reuse, remanufacturing, 
or recycling, and also by accounting displaced products or materials. 

 V 
Is India Ready for such a Transaction? 

 
Being the 5th largest economy in the world, India is a major constructive player in the evolving 
global order. With its young population and emerging manufacturing sector, India has the 
potential to make systemic choices to orient its course towards a regenerative and value-creating 
economy. Although the nation faces various pressing challenges including high poverty levels, 
resource shortage and unemployment, it is also an upcoming industrial powerhouse. Today, when 
the world's most developed countries are consciously making an effort to change from linear to 
circular economies, India is poised at the threshold of  selecting and embarking on a growth path 
that is restorative by design. 
 
Applying industry-wide circular economy principles complementing the ongoing digital and 
technological transformation could bring India annual benefits of  ₹40 lakh crore (US$ 624 
billion) in 2050 compared with the current development path – a benefit equivalent to 30% of  
India’s current GDP (Ellen MacArthur Foundation, 2016). In the environmental context, 
greenhouse gas emissions would be 44% lower in 2050 compared to the current development 
path, and other externalities like congestion and pollution would fall significantly, providing 
health and economic benefits to Indian citizens. 

Traditionally, the Indian economy has been one where reusing, repurposing and recycling has 
been the norm. Often handled informally, these activities provide the only source of  livelihood 
for some of  the poorest sections of  the Indian population. In a world with resource scarcity, such 
practices are an asset that must be leveraged by businesses, policymakers and citizens in an 
organised manner and expanded to include sustainability elements to make the economy truly 
circular.  
The problem with these practices however, is that they are predominantly positioned only at the 



end of  value chains.. Effectivity of  circularity approaches arise only with consolidated upstream 
efforts to enable recovery. Moreover, with the developing socio-economic conditions, such 
practices will keep  losing traction unless modernised and moved up the value ladder.  
Currently, ongoing circular practices may also face a linear lock-in as India becomes more 
connected to the global market. Its predominantly linear supply chain would put India under the 
influence of  larger economies which could be adverse for the growth of  traditional circular 
practices. 

With the ongoing research in the field of  employment generation through investments in a clean 
energy programme, opinions are much more favourable to the positive synergies between 
environmental regulation policies and the increased levels of  growth and employment. Recent 
studies show that investments in renewable energy and energy efficiency not only fastens the 
growth process of  the economy but also generate net positive jobs in the economy. This is so 
because the clean energy sector has a higher employment elasticity than the fossil fuel sector per 
unit of  money invested. It is to be noted that there are considerable variations between 
technologies, with wind power appearing to be relatively less labour-intensive, while solar and 
energy efficiency investments appear more labour-intensive. 

As discussed before, the structure of  jobs might not change too drastically with the 
implementation of  cleaner technology policies. The substitution of  jobs is likely to be 
straightforward with little or no difference in working, provided it is carried out taking other 
factors constant.  It signifies that with investments in the clean energy programme there will be 
no dramatic change in the overall employment structure of  the economy. However,  a 2011 
global survey study commissioned by the ILO, which analysed skill requirements tied to specific 
green economy occupations in 21 countries, including India, argued that most clean energy and 
other green economy occupations will require updating skills as opposed to training workers for 
entirely new professions. 

The main problem arises in a highly unequal country like India when the new policies and 
technology changes might be disadvantageous to the minority and less powerful sections of  
society. However, according to researchers, employment is relatively more elastic when it comes 
to EGSS and thus natural employment level pertains in the long-run. The short-run implications 
have to be ruled out for sustainability even if  such decisions are politically difficult to carry out.  

ⅤI 
Policy Measures  

 Policy interventions are required to nudge the market and economic activity in the direction of  
Circular Economy.  Often, existing legislation and regulations can limit the growth of  such a 



model. Thus, the onus lies with governments to implement policies so as to create a conducive 
environment to accelerate growth in the realm. 

Comprehensive Review To Identify Opportunities 

The first and foremost step is to undertake a comprehensive review of  the existing systems to 
identify opportunities for application of  a circular economy model. A review is essential since a 
blanket strategy can’t be adopted for the transition and a sector by sector and industry by 
industry approach has to be adopted. In addition to identifying opportunities, it will also help 
identify limitations for a successful transition. 

An important aspect of  the review has to be the involvement of  stakeholders and Circular 
Economy experts. Often, a circular strategy is limited to waste management and optimising 
supply chains. The policy priorities of  countries differ, thus experts can help highlight previously 
unseen benefits and devise a strategy keeping in mind the policy priority. 

 For successful implementation, businesses, relevant organisations, unions and experts from other 
relevant fields also need to be consulted before taking any decision. 

Public Procurement 

Public Procurements have enormous purchasing power (UNEP 2017) and this can be wielded by 
governments for backing the demand for circular products and services, thus, encouraging 
markets in the direction of  sustainability.(Rizos, Behrens, Rinaldi, & Drabik, 2017) 

 Circular procurement takes into consideration what will happen to a product once it has reached 
the end of  its life. This can be incorporated into the public procurement strategy by specifying 
performance criteria such as design for reuse, setting minimum recycled content, creating a list of  
preferred suppliers, materials etc (Ellen MacArthur Foundation, 2015) 

 A ‘green’ procurement strategy can increase demand for circular products and services, 
incentivise innovation, minimise environmental degradation, support local markets and increase 
resilience. 

The US Environmental Protection Agency implemented procurement guidelines in 1995 which  
designate products that are or can be made with recovered materials, and recommended 
practices for procuring them. Once a product is designated, state and federal procuring agencies 
are required to purchase it with the highest recovered material content level practicable.(Ellen 
MacArthur Foundation, 2015) 

In 2015, the Scottish Procurement team required ICT for the government and public sector 
organisations. It prescribed contractors to extend the useful life of  workstations and computers 
and minimise waste generation. The contractors responded with designs for the reuse of  the 



products or their components and packaging that contained minimum recycled content or that 
was sustainably sourced. (Renema, Van Herk, & Guerin, 2019) 

Rethinking Taxation 

A commonly proposed solution is altering the existing tax structure by shifting taxation from 
labour to resources consumption and environmentally harmful activities. The idea has received 
support from the EU, the OECD, the IMF and ILO since the current economic system doesn’t 
take into account the environmental externalities along the life cycle of  products and services. 

This is an effective way of  including the environmental costs into the price of  goods and services, 
thereby creating incentives for sustainable practices. In developing countries such as India, with 
high poverty rates, the move should be accompanied by schemes to protect the vulnerable from 
the potential increase in prices.(UNESCAP 2017) 

Incentives For Circular Design 

Subsidies and tax incentives should be introduced for companies with products and services that 
fall under the ambit of   circular economy. This can include remanufactured goods, products that 
allow recovery of  secondary materials and sharing-based business models etc.  China, for 
example, has reduced VAT rates for products that include "waste resources," such as industrial 
metal waste.(Rizos, Behrens, Rinaldi, & Drabik, 2017) 

 Additionally, governments can set goals for minimum recycled content wherever possible. This 
would reduce the pressure on virgin resource materials. Germany implemented policies through 
which the responsibility rests with manufacturers to design their products in a manner so as to 
minimise waste and ensure waste recovery at the end-of- life stage. (Ogunmakinde, 2019) 

In India, a new e-waste extended producer responsibility (EPR)system requires companies to set 
targets for collection and repairs.(Preston,Lehne, Wellesley, 2019) 

Enabling Waste Trade 

Waste of  one industry can serve as raw material for the other. Governments can play an active 
role in establishing a waste trade system to foster symbiotic relationships between firms through 
legislation and investment in infrastructure. The model has been successful in China and Japan. 
In China, eco-industrial parks enable waste exchange of  ash, sludge, plastics, wood, paper etc.
(Ogunmakinde, 2019) 



Knowledge Sharing And Investment In R&D 

Knowledge sharing, especially at the global level can be an important tool for accelerating 
circular economy, especially in developing countries. Regional forums such as the regional 3R 
Forum in Asia and the Pacific and the African Circular Economy Alliance, along with 
forerunners like EU and China, should engage in dialogues at the international level.
(Preston,Lehne, Wellesley, 2019) 

Policy interventions such as financial support, grants, financial guarantees can boost R&D. In 
addition to this, the government can provide technical assistance, particularly to SMEs . In South 
Korea, Green Up provides consultation and technical assistance to SMEs to reduce resource costs 
and improve environmental performance. Denmark’s Fund for Green Business Development 
provides grants, advice for pilot projects and an acceleration programme for new green business 
models.(Ellen MacArthur Foundation, 2015) 

Responsible Consumers 

A responsible consumer base is imperative for successful implementation of  circular economy. 
Campaigns can be undertaken to educate the people about the ecological benefits of  circular 
economy principles. The  campaigns should include the circular economy and sustainability in 
the school curriculum. Japan recognised the role of  people in developing a sustainable society 
and it’s framework for a circular economy eventually became the national pattern.  An important 
aspect of  mainstreaming this model was educational courses on environmental awareness in 
schools and special provisions such as recycling laboratories.(Ogunmakinde, 2019) 

Conclusion 

From various research papers published by renowned economists that have studied the effects of  
a transition to a circular economic structure, we can conclude that this change does not result in 
disruptions of  the various economic variables studies. Narrowing our research to the effects on 
the Indian economy has shown positive results towards a transition. Economic models like 
Systemic Dynamics (SD) model and Computable generalisation equilibrium model (CGE) have 
been used by the Partnership for Action on Green Economy (PAGE). UN Environment 
collaborated with modelling experts from around the globe to develop the Integrated Green 
Economy Modelling (IGEM) framework that aims to better respond to countries’ needs in terms 
of  analysing the cross-sectoral impacts of  Green Economy (GE) policies.  

The shift of  India to a Green economy might result in increased jobs in the efficient energy 
sector due to the less automation and high labour intensive tasks involved. However, some jobs 
lost in badly hit sectors might not be good substitutes for new requirements. The long-run 



employment level is still likely to meet the natural level and avoid any long-lasting damage to 
society in terms of  job creation. The period of  jobless growth as seen in the era of  service sector 
development in India is less likely to occur again this time as the green economy operates on 
labour intensity manufacturing.  A systematic plan guided by business, policy and education is 
needed to stimulate the nation's circular facets and could bring out the strengths of  the indian 
market for a regenerative development path. Therefore, by actively leveraging and reinforcing 
circular economy opportunities now, India could move directly to a more effective system and 
avoid getting locked into linear models and infrastructure. 

While the effect of  the circular economy on the growth as well as employment is unclear,  the 
long-run impact is likely to be positive provided the demand is maintained at a sustainable level. 
According to Tim Jackson, economics is about the relation between people and the prosperity of  
mankind. We don’t need more, we just require a sustainable level of  output and income to satisfy 
the basic needs without being a parasite on the environment. While this argument is hugely 
debatable, the basic principle behind a circular economy suggests that we need to cater for future 
consumption in addition to our own requirements. This form of  an economic system does not 
imply primitive living standards but rather more efficiency in production and consumption 
methods. 
 
This move needs to be scaled across industries, for instance, urban planning with flexible city 
spaces and sustainable mobility. Agriculture can benefit with large-scale networking, nutrient loop 
balancing,  and technological integration.  Public transportation can be improved with door-to-
door availability and last-mile connectivity. Remanufacturing can be promoted by integrating 
reverse cycle infrastructure to organise remanufacturing and recycling with a steady shift to zero-
emission technology. Moving forward, these circular economy opportunities would vary both in 
scale and pace if  applied across the different policy landscapes that exist in the country.  
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