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Abstract 

End of Life Vehicles (ELVs) can act as a source of secondary raw materials at the 

same time can pose a severe threat to our ecosystem if the ELVs are handled 

unscientifically. Globally, abundant research is being carried out on obsolete vehicles 

to harness energy and to reduce negative impacts on the environment. India, 

characterized by an informal ELV handling sector has achieved material recovery and 

recycling efficiency up to some extent but lacks in the incorporation of eco-friendly 

management of ELVs, and this issue needs to be addressed along with the problems of 

social and economic sustainability of the firm.  

The research work is intended to study the prevailing status of ELV handling in India. 

The current situation is represented by comparing ELV handling capacities of various 

firms and future ELVs. Also, an assessment of shared responsibility of critical 

stakeholders is depicted using a radar chart, and relative importance of their 

involvement is represented. Research also presents a comparative study of ELV 

legislative policies of different countries. Linear regression is applied to predict the 

values of ELVs in major Indian cities. Suitable methodologies are employed to collect 

the required data, and the findings are discussed using illustrative graphs and tables. 
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1 Introduction 

1.1 Background 

The impact on the environment due to the waste produced by the increasing number 

of automobiles reaching obsolescence has become a severe threat in the global 

scenario (Soo et al.,2017). The rate of increase in the vehicle ownership across the 

globe is higher than the worldwide population rate of increase, and the ownership has 

crossed 1 billion by 2010 (Sakai et al.2014). At the same time, vehicles reaching their 

end of life as well increased significantly. As more than 70% of metal exists in End of 

Life Vehicles (ELVs), traditionally ELVs are considered as good value resources and 

traded in secondary markets. However unscientific handling, price fluctuations in the 

steel scrap and increased cost of recycling resulted in the creation of a need to 

establish a legislative framework to handle the increasing number of ELVs 

scientifically (Sakai et al.,2014). To overcome these problems some of the countries 

or regions have come up with stringent ELV handling norms and most of them have 

successfully implemented the rules and reduced the problems. The EU, Japan, Korea, 

China and Taiwan have their own legislative framework, and the policies framed by 

them are being considered as a reference model for other countries where automobile 

ownership is proliferating (Sakai et al.,2014). 

In India as well, by 2010 the ownership of automobiles crossed 110 million which 

include different variants such as passenger vehicles, three-wheelers, commercial 

vehicles and two-wheelers (Chaturvedi et al., 2012). Thereafter an additional number 

of 103 million vehicles have been produced between 2010 and 2015. This trend of 

vehicle production in India demanded more resources in automotive sector which 

resulted in the greater extraction of natural resources. The environment is getting 

polluted, and the ecosystem balance is getting distracted due to such a greater 

extraction of primary resources (Guidelines for ESM of ELVs in India, 2016). 

Vehicles are being used for various purposes in India even if they are not fit to be on 

roads due to bad condition, age, and emission parameters. After the vehicle reaches its 

obsolescence, it must be scrapped, but the repeated use of such vehicles resulted in 

road accidents and environmental pollution. To reduce the problems of negative 

impact on environment and resource scarcity, there is a need to incorporate the 

principle of creating more with less available resources (European Commission, 

2015). Keeping the principle into consideration, like other countries even India has 

got an enormous potential to reuse or recycle ELVs in the form of material and energy 

thus bring down the consumption of non-renewable resources and landfilling of 

ELVs. There is an estimation of about 70% of an end of life vehicle is getting 

dismantled and reused in India as the secondary resource or sold to original equipment 

manufacturers (Akolkar et al., 2015). Unlike EU, Japan, Korea, etc. India lacks in the 

establishment of a stringent ELV handling policy, but only a few basic instructions 

are stated in its environmental pollution control policies such as Hazardous wastes 

rules of 2008, battery rules of 2001 or E-waste rules of 2011(Guidelines for ESM of 

ELVs in India, 2016). A brief explanation of the prevailing policies can be seen in the 
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sections below. As there exists no strict legislative policy or formal sectors to handle 

ELVs, Indian automotive system is evolved profoundly with the unorganized or 

informal sector to carryout ELV handling operations and sales which are unscientific 

and are not strictly monitored. The figure 1.1-1 is an example of such an informal 

sector. 

 

Figure 1.1-1Informal Dismantling unit (MRAI TVS, 2015). 

 

Waste management and recycling in India has been carried out from the semi-formal 

sector, and these sectors have been based out of major metropolitan cities. Some of 

the deep-rooted semi-formal or informal ELV handling hubs of India such as 

Mayapuri in Delhi, Boarder Thottam and Pudupet in Chennai and Indore firms are 

considered to analyse the current system of ELV management (Guidelines for ESM of 

ELVs in India, 2016). Based on the analysis suitable recommendations are given to 

establish a legal framework to streamline both informal and formal sectors. The 

research work has taken into consideration of all the stakeholders of ELV handling in 

addressing the knowledge gap described above. 

1.2 Problem description 

The previous section included the overview of the End of life vehicles handling in the 

Indian scenario. The knowledge gap of sound management of ELVs can be addressed 

by focusing on the problems associated with the ELV handling.  Since India lacks a 

policy of ELV handling, energy and all the valuable materials are partially recovered 

in an unscientific manner at the informal sector. Apart from the useful substances, 
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ELVs are also possessed with hazardous wastes such as oil, lamps, lubricants, 

batteries, airbags, electrical and electronic components, etc., for which the informal 

sector is following no clear disposal directions. Such practice of unscientific handling 

is resulting in environmental pollution and adverse health conditions of the workers 

involved (Guidelines for ESM of ELVs in India, 2016). Figure 1.1-2 indicates the 

unscientific handling, dismantling and storage of ELVs in the unorganized sector of 

India. 

  

 

Figure 1.1-2 Unscientific handling, disposal and storage of ELVs (MRAI TVS, 2015). 

There is an extensive abandonment of end of life vehicles on public areas as there are 

no clear rules defined or practiced for deregistration and disposal of ELVs. This 

pollutes the environment and causes problems to the society. Figure 1.1-3 depicts the 

unclaimed, dumped or deserted ELVs in India. On the other hand, Indian Government 

which is in the verge of formulating regulating principles for ELV handling cannot 

ignore the deep-rooted informal sector and create a formal sector to handle ELVs 

since a large number of entrepreneurs and workers are being sustained in this system 

since decades. Also, the current informal ELV handling system is not capable enough 

to handle the increasing number of vehicles which are going to become obsolete in the 
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upcoming future (Guidelines for ESM of ELVs in India, 2016). The number of 

registered vehicles, the predicted values of the end of life vehicles and the capacities 

of major ELV hubs in India have been discussed in further sections for more clarity. 

 

Figure 1.1-3 Unclaimed, dumped or deserted ELVs in India (CPCB, 2016) 

 

For the abolition of the fear of unemployment in the semi-formal sector, to achieve 

the precise handling of ELVs and to establish a system which can cope up with the 

predicted number of ELVs, Government of India should come up with a policy which 

helps the informal sector to grow with the help of significant stakeholders. The 

regulation must streamline the informal sector with the formal sector, and it should 

prefer the shared responsibility of all stakeholders which plays a vital role in changing 

the current system of ELV handling in India. However, some of the regions like EU 

follows Extended Producer Responsibility (EPR) in which the original equipment 

manufacturer is responsible for bearing the cost of scientific handling of ELVs 

(Smink, 2007). Even Government of India can think of incorporating EPR in the 

regulation by considering the manufacturers to take the responsibility of their vehicles 

throughout the life cycle by having or supporting an efficient reverse logistics 

network. Initially, it can be challenging to the government to establish cooperation 

between the actors of informal sector and manufacturers as there exists no 

coordination between automotive and ELV value chain but a stringent regulatory 

framework which explains the role of each stakeholder can overcome the problems 

associated with the current system of ELV handling in India. 
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1.3 Purpose and research questions 

Considering the background of the study and problem description one can quickly 

think of the purpose of the study as the creation of an organized ELV handling sector 

which is highly sustainable. Out of the three pillars of sustainability namely, 

environmental, social and economic, this study mainly focused on ecological and 

social sustainability and considered very few aspects of economic sustainability due to 

time constraints. The creation of an efficient sector to handle the growing volume of 

ELVs in India requires a regulatory framework which describes precise handling 

mechanisms and roles of each stakeholder, in the first place. The framework would 

result in a structured way of handling ELVs and will significantly influence the 

stakeholders: manufacturers, dealers, informal actors or recyclers, and users to 

contribute in the scientific handling of ELVs to avoid the negative impacts. Secondly, 

the research focused on an analytical framework and a dedicated tool to show the 

current system of ELV handling concerning the established standards to integrate the 

informal ELV handling sector into the mainstream or organized ELV management 

sector.  

Objectives to be achieved to fulfil the purpose of the project are as follows: 

•    To smooth the path of the Government of India in making a regulatory framework 

for ELV handling by studying the current system of handling and by suggesting the 

strategies which have been deployed successfully in other countries with slight 

modifications as per the native demand. 

•    To assess the current informal sector of ELV handling by considering all the 

parameters through a tool known as the Radar chart. 

 Further, following research questions will be answered to achieve the objectives 

mentioned above: 

1. What is the current challenge concerning the capability of informal sector of ELV 

handling in India and how can that be addressed through a regulatory framework? 

2. How to assess the current ELV informal sector of India based on the recommended 

responsibilities of the key stakeholders? 

1.4 Delimitations 

The work mainly considers social and environmental aspects of the current ELV 

handling system in India and not much analysis could be seen on the economic 

parameters as the actors of informal sectors were reluctant to share information about 

the research due to fear and insecurity. Also, due to time constraints, the scope of the 

research work narrowed down to social and environmental aspects, and the findings of 

this research paved a strong basement for further work concerning economic aspects 

and network designs through mathematical models. The current system of ELV 

handling has been analysed by considering three major ELV handling hubs of India 

and not all the centres are taken into consideration. However, the recommendations 

given in the report are more or less applicable to all the ELV hubs in India, the 

findings can be validated by studying the left out ELV domains of Indian automotive 
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system. The work does not include Indian manufacturers perception of ELV handling, 

and there is a scope to investigate manufacturers view about the established findings. 

Since the research is confined to Indian ELV recycling sector, the results obtained out 

of the empirical readings are valid only in Indian automotive sector. On a larger scale, 

some of the suggestions and the framework model can be utilized in other automotive 

systems characterized by similar parameters. 

1.5 Outline 

Rest of the report is structured in a way that the reader gets a comprehensive 

knowledge of End of Life Vehicles handling in Indian Automotive system. To 

enhance the understanding a robust theoretical background which includes the 

following topics; ELV recycling and its evolution, Economic issues of handling 

ELVs, Environmental impacts of ELVs, Indian context of ELV handling, Existing 

Indian Policy framework related to ELVs, Best practices followed by Global 

Manufacturers are discussed extensively and concluded by establishing the link of 

these contents with the research carried out in chapter 2. Chapter 3 includes the type 

of the study followed to find the solutions. Along with the research approach, 

methodologies such as literature review and case study are discussed. This section 

ended with the design of data analysis and discussion of validity and reliability of 

findings. Research findings and their analysis could be seen in chapter 4, and this 

chapter can be recognized as the backbone of this research since the content provides 

a lot of inferences about Indian ELV sector. A reader gets to understand the current 

status of ELV handling in India and will have an idea about other ELV handling 

policies. The discussion about the chosen method and analysed findings are included 

in chapter 5 and conclusions are drawn in the end based on the results and 

discussions.   

 



Theoretical background 

12 

 

2 Theoretical background 

The relevant literature and theories which are required to understand the basics and 

findings concerning End of life vehicles have been summarized, and the sources are 

included for further reference. To enhance the readability, all the related contents are 

incorporated in this section.   

2.1 ELV Recycling and Its Evolution 

Directive of European Union, 2000 defined and called end of life vehicle as a waste 

and it allowed the last user to decide if his or her vehicle has reached obsolescence 

based on the safety conditions and emission parameters (European Commission, 

2000). The vehicles which are not allowed to ply on road permanently are termed as 

ELVs in Australia and these ELVs are not meant to be a part of national fleet. The 

removal of vehicles in Australia can be of any of the following reasons, namely 

accidents, damage, fitness or emission issues, age of the vehicle or an owner’s desire 

to dispose (Akolkar et al., 2015). Indian automotive industry standard also defined 

ELVs in their work as a vehicle which is available to be scrapped and the 

discretionary power to take such a decision is vested to the last owner of the vehicle 

(AIS Committee, 2015). Lifetime use of ELVs results in negligible value and 

premature ELVs, derivatives of accidents or other mishaps possess greater values in 

the dismantling market (Den Hond, 1996). Before 1960s open-hearth furnaces were 

used to produce the valuable light steel (Seidl,1995). After that a change could be 

seen in the technology used for steel making; the conventional open-hearth furnace 

was replaced by basic oxygen furnace due to which the efficiency of steel production 

increased, but the scrap steel usage was reduced entirely since the oxygen furnace 

uses very less scrap steel (Den Hond, 1996). Thus, the requirement of steel scrap 

reduced and consequently a significant number of automobiles were landfilled 

unclaimed on roadsides. The introduction of electric arc furnace which utilizes more 

scrap steel and the reintroduction of shredder technologies gave rebirth to the ELV 

recycling industry (Seidl,1995). Thus, ELV recycling practiced across the globe to 

leverage the economic values and to bring down the negative impacts on environment. 

It is required to understand the operations involved in end of life management of any 

product in order to carry out them without any hassles. Thierry and team (1995) 

explained the operations as follows: 

•    Repair for reuse: to bring back the working condition of the used products with a 

slight deterioration in the quality when compared to the new products. 

•    Refurbishing: to maintain the quality of the used products to a certain level by 

inspecting the products thoroughly and replacing the damaged or non-functioning 

parts. Technology upgradation can also be considered under refurbishing category. 

•    Remanufacturing: to maintain the exact quality as that of the original product by 

inspecting each component after disassembly and replacing the ones which are broken 

or outdated. 
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•    Cannibalisation: to recover few parts which are reusable from the consumed 

products and to use them in any of the above-mentioned operations. 

•    Recycling: to utilize valuable materials from obsolete products through different 

segregation processes in the creation of either original or new products (Thierry et.al, 

1995) 

Even after considering the above-mentioned operations, if recovery of the materials 

becomes complicated such used products will be either incinerated or disposed 

according to the norms concerning safety and environment (Parlikad and Mcfarlane, 

2004). 

A typical flow of end of life vehicle through various operations is depicted in the 

figure 2.1-4. 

  

 

Figure 2.1-4 Flow of an ELV through various operations (Edwards et.al, 2006). 

The ELVs either pre-matured or natural, enter the ELV recycling system through 

authorized treatment facilities where the deregistration and depollution activities take 

place. Depollution is nothing but the removal of hazardous substances such as 

lubricants, battery, tires, brake fluids, etc. Then the parts which can be reusable or the 

parts which are recyclable are dismantled manually based on age and value of the 

parts. Then a hammer mill is used to shred the hulk of ELV and ferrous and non-

ferrous materials will get segregated using technologies such as magnetic separation, 

dense media separation or eddy current separation. Some of the left-over residues as a 

byproduct of these mechanisms known as automotive shredder residue (ASR) are 

being landfilled for many years (Vermeulen et al., 2011). ASR is a combination of 

following materials in variant proportions; sand, plastic, metal chips, fabric, dirt, 

rubber, foam, glass, etc. (Ferrão et al., 2006). ASR has been recognized as hazardous 

waste in Europe and research is going on to address this challenge (Vermeulen et al., 

2011). 
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2.2 Economic issues of Handling ELVs 

The ELV handling sector sustained for a long time due to the existence of demand for 

valuable parts of used automobiles and ferrous materials in the steel industry. The 

recycling of automobiles was considered as economically viable and profitable as the 

sector resulted in higher turnovers and provided jobs to many skilled workers 

(Altschuller, 1997). Current and future economic sustainability of this industry is 

based on several aspects such as prices of crude oil and energy, cost of labour, fees 

involved in disposal, public awareness and government action towards environmental 

standards (Bellmann and Khare, 1999). There could be changes in the proportion of 

ferrous and nonferrous material scrap due to the variation in the type of material 

contained in the vehicles, due to the advancement in recycling and separation 

technologies, transportation expenses, landfill and material recycling capability 

(Energetics, Incorporated, 2001). A practice of precise handling of ELVs promotes 

efficient utilization of resources and reduces the cost of primary raw materials and 

energy. The public sector will get benefited by measures like free take-back of 

vehicles and deregistration of vehicles through a dedicated channel which would 

result in cost savings and fraud elimination. Scientific handling of ELVs will 

drastically improve the condition of treatment firms by enhancing the sustainability 

parameters efficiently through the incorporation of modern mechanisms and 

operations. The public and different firms will not be having to pay much for 

landfilling since the systematic handling of ELVs exponentially improves reuse, 

recovery and recycling rates (GHK, Europa, 2006). Chintan environmental foundation 

in collaboration with Deutsche Gesellschaft für Internationale Zusammenarbeit GIZ, 

Germany studied the economic aspects of ELVs in their work ‘The Story of a Dying 

Car in India’ and tabulated the profit margins of various valuable parts along with 

their selling price and recycling cost. Table 1 represents economics of valuable 

components of ELV. 

Table1, Economics of valuable parts of ELV in India (Chintan, Giz,2012) 

Part Name  Cost of 

Recycling in 

Rupees  

Selling Price 

in Rupees  

Margin %Margin of 

Recycling cost  

Cylinder  3250 26000 22750 700 

Engine Lock 18333 55000 36667 200 

Starting 

Assembly  

13500 40000 26500 196 

Silencer 13000 33000 20000 154 

Piston 14400 36000 21600 150 

Temperature 

meter 

8500 18500 10000 118 
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Brake shoes  14200 26000 11800 83 

Air duct  20000 36000 16000 80 

Speedometer 12000 21000 9000 75 

Wiper 7000 12000 9000 71 

Oil Pump 17250 28333 11083 64 

Hydrometer 9000 14500 5500 61 

Clutch Plate  25200 40500 15300 61 

Axle 20000 30000 10000 50 

Sensor 14500 21500 7000 48 

Steering wheel 14250 21000 6750 47 

Battery 

accessories  

11000 15000 4000 36 

Water Pump 15000 20000 5000 33 

Gear Box 26666 35000 8334 31 

Engine  44444 56250 11806 27 

In Indian markets a massive demand for secondary sources as shown in Table1, is the 

driving force for the economic sustainability of the informal sector of handling ELVs 

but differences in the size and capability of various firms and not adhering to any 

strict regulations, resulted in jeopardized condition of ELV recycling and dismantling 

sectors in India (Akolkar et al., 2015). 

2.3 Environmental impacts of ELVs 

Automobiles are characterized by hazardous substances, fluids, light and heavy 

metals, gases, etc. Therefore, there is a high chance of impacting the environment 

negatively. In the case of vehicles abandoned on the public areas, leakage of fluids 

which are harmful in nature contaminate soil, water bodies, groundwater and also 

disturbs the flow of water if dumped in ponds, lakes, and other water bodies 

(Staudinger and Keoleian, 2001). An abandoned vehicle at public or private property 

indirectly provides shelter for vermin and the dumping of more wastes at the same 

location increases, even though such a practice is illegal. Ferrous and non-ferrous 

scrap metal will not be used if the recycling of abandoned vehicle does not take place 

which leads to higher usage of energy, water and also, results in water and air 

pollution significantly. If environmentally sound practices are not followed at the 

dismantling and recycling units, there will be a high potential of discharge of harmful 

fluids, hazardous gases and recovery of valuable fluids will get reduced (Environment 

Australia, 2002). In order to lower the cost of transportation, usually car or other 

automobile hulks undergo crushing, and it makes the inspection of fluids and other 
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toxic substances difficult and in these cases, if the depollution is not carried out 

according to the specified instructions the shredder will not have an opportunity to 

remove them (Beck, 2001). The atmosphere will get polluted due to the vaporization 

of fluids and toxic residues out of the intense heat produced in the shredding 

operations. When ASR is landfilled or disposed of there is a chance of discharge of 

compounds such as mercury, cadmium, chromium, zinc, etc. to the environment and 

these contaminate the natural resources to a greater extent (Environment Australia, 

2002). Majority of the operations involved in ELV recycling are energy consuming, 

for instance, recycling, shredding, separation, transportation and refurbishing or 

remanufacturing of specific components and steel production through smelting, etc. 

requires high energy and thus handling of ELVs impacts the environment negatively 

(Staudinger and Keoleian, 2001). The tires which are dumped on the landscapes 

release methane gases due to the trapping of moisture and air. Thus, handling of the 

stockpile of tires requires an additional cost and also might result in the fire outbreaks 

which pollutes the atmosphere (Environment Australia, 2002). The adverse effects of 

ELV and its handling would lead to; depletion of non-renewable resources, creation of 

photochemical smog and oxidants, abrupt climate change, acidification of ocean and 

eutrophication of water bodies such as lakes (Fonseca et al., 2013). In Indian context 

of ELV handling, since no regulation is followed for the management of hazardous 

substances, landfilling of such wastes taking place due to low values and a high cost 

of processing. In most of the scenarios, the workers of the dismantling units are 

exposed to the gases which are toxic and will be prone to suffer from skin diseases 

and other health issues (Guidelines for ESM of ELVs in India, 2016). 

2.4 Indian context of ELV handling 

The different participants and their interactions in handling ELVs in the informal 

sector of India are reproduced in the form of a flowchart as shown in the figure 2.4-5. 

Based on the practice of disposers, all the disposers of India are categorized into three 

groups Namely, Bulk disposers consisting of large transport agencies and public 

service providers. Medium size disposers who are having the considerable amount of 

ELVs such as small travel agencies and finally, Individual disposers who would like  

to scrap their vehicles or get them repaired. The bulk disposers will conduct an 

auction to sell their vehicles and normally dismantlers from major ELV hubs 

participate in the auction. The small travel agencies will get in touch with automobile 

workshops to check if their vehicles can be repaired and then the discarded vehicles 

will be directed to dismantlers. Group of medium size disposers also have a practice 

of selling their vehicles through auction. Individual vehicle owners contact the vehicle 

showrooms to get rebates such as exchange offers or discounts on new vehicles. 

Sometimes individual owners dispose their vehicles at local dismantling centres 

directly. However, in all the three cases the ELVs end up reaching the cornerstone of 

the entire interaction, i.e., Dismantlers who carry out several operations on ELVs and 

direct the usable parts to secondary markets through informal scrap dealers. The parts 

which are non-reusable, but recyclable will be headed to specific recyclers, and the 
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wastes will be dumped in an unscientific manner without any control over the way of 

disposal. The key point to notice in this system is the high potential of the participants 

to get  

 

Figure 2.4-5 Participants interaction flowchart (Chaturvedi et al., 2012). 

adapted to the market fluctuations (Chaturvedi et al., 2012). Value creation at each 

point of the transaction between the consumers and second-hand parts traders is an 

essential aspect in the economic sustainability of ELV handling. Indian ELV sector 

value chain is depicted in the figure 2.4-6. The chain begins when a distributor 

purchases vehicle from the original equipment manufacturers. Then the vehicle will 

get sold to a consumer through distributors. Until the point of obsolescence, the 

vehicle would be used by the consumers. The usage results in many transactions 

between the consumers and service stations or second-hand parts dealers, thus create 

value for each interaction.

 

                  Figure 2.4-6 The value chain of ELV sector (Akolkar et al., 2015). 

OEMs

Distributers

Consumers/

Disposers

Used Parts 
traders/ service 

stations 
Scrap trader 

Recycler

Auto 
component 

manufacturers



Theoretical background 

18 

 

 

Age of the vehicle is directly proportional to the value created at this stage of the 

cycle. Once the vehicle reaches its end of life, usually the consumers dispose of their 

vehicles and get some money according to the value of the ELV either from the used 

part traders or from the scrap traders. Then starts the reverse logistics in which the 

usable parts will get refurbished and directed to secondary markets; also, the scrap 

which can be recyclable will get directed to recyclers. The cycle will be completed 

when the converted raw materials will get sold to component manufacturers and then 

to OEMs in the form of auto components (Akolkar et al., 2015).  

The automobile manufacturers of India do not exhibit greater cooperation with the 

stakeholders of Indian ELV sector which resulted in decidedly fewer interactions 

between the OEMs and disposers or recyclers. The reason behind this is the lack of 

regulatory framework which explains the responsibility of each member of ELV value 

chain. Currently, manufacturers are not required to be a part of ELV management and 

very few manufacturers in India have taken the initiation to help this sector by 

providing guidelines and by purchasing secondary raw materials from them. 

Manufacturers in India are not trying to know the requirements and capacities of the 

current informal sector at the same time it is tough for the recyclers or the dismantlers 

to learn the sophisticated mechanisms and technologies of dismantling. Conventional 

methodologies used by the dismantlers are not enough to handle modern automobiles. 

Thus, the lack of cooperation between the stakeholders and manufacturers resulted in 

two different value chains (Guidelines for ESM of ELVs in India, 2016). A large 

portion of skilled and unskilled workers are employed in the informal sector of ELV 

handling and now the second generation in the family is running the business and the 

young owners are knowledgeable and are aware of the market changes concerning 

reusable parts and the secondary markets. As these entrepreneurs have connections 

across the country and possess skilled workers, they managed to achieve consistent 

profits and upheld the financial sustainability of the sector (Akolkar et al., 2015).  

An effort could be seen from the Ministry of Heavy Industry of India in facilitating a 

formal ELV handling demo unit in Chennai under the project National Automotive 

Testing and R&D Infrastructure (NATRIP) which included basic state of the art 

technologies for the purpose of dismantling and recycling of ELVs (Guidelines for 

ESM of ELVs in India, 2016). In 2006, the demo unit was established at the Global 

Automotive Research Centre (GARC) of Chennai which is located near the 

automobile manufacturing and industrial area. Impermeable surface area and crates 

characterize the recycling demo unit for the collection of different fluids. Individual 

storage facilities for different varieties of spare parts are provided, for example, the 

batteries are stored in separate containers. Tires are stored in fire-free areas to avoid 

hazards. Airbags and seatbelts of ELVs are handled using specific neutralizing kit 

known as SEDA. Forklifts are provided to manage the bodies, and parts of broke 

down ELVs. Bailing press, Oxy-acetylene gas cutter, and weighing machines, etc. are 

available at the demo unit for the precise handling of ELVs. The unit cannot handle 

all the varieties of vehicles and inclusion of commercial vehicles such as trucks is 
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under discussion. The government will get benefited from the demo unit if it 

considers the experiences of researchers and their recommendations in framing 

regulatory protocol for ELV recycling in India (Global Automotive Research Centre, 

2017). 

2.5 Existing Indian Policy framework related to ELVs 

Even though a stringent policy framework exclusively for ELV management is not in 

practice, Indian Government has touched upon several parameters of ELV handling in 

the existing policies on environment and vehicles. Such policies of Indian 

Government are discussed in this section. 

 

•    The Central Motor Vehicles Act of 1988 

According to this act, the registration of the vehicle must be cancelled or deregistered 

at the Regional Transport Office (RTO) where the initial registration of the vehicle is 

done before the start of dismantling procedures. RTO jurisdictions take care of 

register and deregister of motor vehicles. An ELV if not registered at the nearest RTO 

must be transported back to its place of registration to get the legal deregistration 

certificate. This legal procedure is time-consuming, and often most of the vehicle 

owners will not practice this since the scrap dealers are ready to accept the vehicles 

which are not having any legal documents of deregistration. An amendment of giving 

more powers to all the RTOs is under discussion (The Motor Vehicles Act, 1988). 

 

•    National Environmental Policy, 2006 

Keeping sustainable development into consideration, this policy stressed on reuse, 

recycle and recovery of valuable materials from obsoletes products and wastes. Thus, 

a national environmental policy put a step forward to recognize and strengthen the 

waste handling sectors which are informal in nature. Efforts could be seen to include 

them in the mainstream of formal waste management system. Solid waste 

management is an example of such an effort in India (Raghupathy, 2009). The general 

water act of 1974, air act of 1981 and environment act of 1986 would be considered in 

the new regulatory framework and norms of recycling would be defined in accordance 

with these acts (Guidelines for ESM of ELVs in India, 2016). 

 

•    Relevant rules under Environment Protection Act, 1986 

Environment and climate change ministry of India has come up with several 

regulatory norms for the scientific handling of wastes. Management and handling of 

wastes rule 1989 and 2008, direct a set of procedures for the handling of hazardous 

wastes associated with ELVs such as fluids, oils, toxic solids, etc. Recycling or 

disposal mechanisms of harmful wastes present in ELVs are must be in accordance 

with the rules defined in this norm. The rules have a list of authentic recyclers, and 

only the listed recyclers can carry out the recycling activities of hazardous substances 

present in ELVs as per the established standards. Disposal of the hazardous residues 
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of manufacturing and recycling activities must also be in accordance with these rules 

(Hazardous Wastes Rules, 2008). In order to achieve the given targets of Montreal 

Protocol, under environment protection act the government introduced Ozone 

Depleting substances rules in 2000. A list of 95 substances which affect the depletion 

of ozone significantly is described in the rules and control actions are defined for the 

production, usage, import and export of these substances. The refrigerants of ELVs 

have been asked to dispose of according to the standards established in these rules 

(Ozone Depleting Substances Rules, 2000). Recovery and recycling of batteries from 

the ELVs must be carried out by the authorized recyclers which are registered under 

the Batteries Rules of 2001, and the dealers must follow the procedures without any 

deviations in the prescribed standards (Batteries Rules, 2001). In the same way, to 

establish stringent norms for the handling of E-wastes, a procedural framework was 

brought into force in 2011, and the registered recyclers were listed under the E-wastes 

Rules. In compliance with the E-Wastes rules, the regulatory framework for ELVs 

would be designed since the modern vehicles include a numerous number of 

electronic gadgets (E-Waste Rules, 2011). 

2.6 Best practices followed by Global Manufacturers 

Some of the globally recognized automobile manufacturers such as BMW, Toyota, 

Volkswagen and Nissan already started incorporating sustainable practices concerning 

the handling of their ELVs. Either by setting up a recycling unit of their own or by 

supporting external recycling companies, these manufacturers are facilitating reuse, 

recycle and recovery of the components from ELVs. Such sustainable practices are 

discussed below.  

•    BMW Group 

BMW focused on the creation of energy efficient vehicles, production processes of 

high environmental standards and environmentally sound recycling of the obsolete 

vehicles. To reduce the consumption of natural resources, BMW put a lot of efforts in 

utilizing the secondary raw materials of their ELVs, thus, BMW group considered end 

of life cars as the potential secondary source for the required raw materials. Around 

1990s BMW established an efficient reverse logistics network by setting up take back 

facilities. Recognized and certified treatment facilities have taken the responsibilities 

to carry out operations on the returned ELVs. Recently, to conduct more research on 

recycling and to facilitate in-house handling of ELVs at Munich, BMW established a 

Recycling and Dismantling unit (BMW Group, 2009). 

•    Volkswagen Group  

Once the legislation on ELVs came into force, to comply with the European and 

German norms, Volkswagen established a strategy which involves green product 

development, product component marking standards, documentation of materials and 

their restriction parameters etc. The company closely works with its suppliers and 

material providers to make sure the elimination of hazardous substances and to 

facilitate environmentally sound dismantling and recycling. Volkswagen has signed 

contracts with the take back facilities across Europe and these recyclers are 
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responsible for the efficient handling of ELVs. These take-back facilities are provided 

with required information about dismantling and recycling through a centralized 

website in collaboration with other automobile manufacturers. Setting the recovery 

target as 95% by 2015, Volkswagen invested more efforts into systematic 

dismantling, post-shredder mechanisms and shared knowledge with the ELV handling 

units (Volkswagen, 2011). 

•    Toyota Motor Company  

Japan’s first recycling plant for automobiles was built in 1993 by Toyota motor in 

collaboration with the Toyota Metal firm. The recycling plant facilitated recycling of 

15000 cars monthly and also carried out research on ASR recovery technologies. The 

recycling plant possess sophisticated shredders to operate on ferrous and non-ferrous 

substances and an advanced recovery plant to operate on ASRs.  The technologies are 

built in a way that no residues are left after shredding for disposal. Some residues 

such as resin used as an alternate fuel thus, the most significant content of shredder 

residue is utilized. Recycling of glass from the ELVs is another feature of this plant. 

More efforts are invested by Toyota on R&D to achieve its target of zero wastes so 

that disposal of wastes can be avoided altogether (Toyota Motor Corporation, 2014). 

•    Nissan  

3R I.e. Reduce, Reuse and Recycle principle is considered as the foundation stone in 

Nissan’s strategy formulation for environmental sustainability. To develop and 

practice scientific mechanisms of ELV handling, Nissan established a separate 

recycling department and promotion activities are being carried out periodically. To 

strengthen the recycling, Nissan trying to standardize technologies of recycling and 

design its products in compliance with the recycling technologies. Two stages of ELV 

management could be seen at Nissan, first stage is dedicated to eliminate the usage of 

cadmium, hexavalent chromium, lead mercury and other heavy metals during 

development. The second stage is dedicated to achieve design parameters which 

facilitate easy recovery of materials and components. Their research team also 

working on various recycling technologies which retain the original material quality. 

Aluminium, lead and iron are recycled to a greater extent, but other constituents are 

posing challenges to the researchers as separation requires more efforts. Continuous 

research is going on at Nissan to overcome such problems and to find new ways of 

harnessing more material and energy from ELV (Nissan, 2004).  

 

The US manufacturers also have taken steps to manage end of life automobiles. In 

1992 General Motors, Ford and Chrysler formed an alliance for recycling research 

activities and promote sustainable practices across the world (Guidelines for ESM of 

ELVs in India, 2016). 

2.7 Concluding Remark 

To enhance the readability, this section is dedicated to explaining the link which has 

been established between the research work and literature review. The sections 2.1, 
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2.2, 2.3 elaborate a brief history about ELV recycling, the critical operations involved, 

the standard ELV recycling flow chart, economic and environmental issues 

concerning ELVs by which the reader is allowed to understand the basics and 

importance of recycling. Design of data collection at Indian ELV sector is carried out 

based on the theories discussed in these sections. To inform about the current informal 

sector of ELVs in India section 2.4 is used. The capacities of current ELV hubs and 

assessment of the stakeholders’ actions in findings are drawn out of this section. Since 

no particular regulatory framework for ELVs is in practice, in section 2.5, the reader 

is provided with all the environmental policies of India which include some of the 

regulations with respect to end of life vehicles. This section again helped in 

assessment and comparative study of ELV handling policies. Finally, the section 2.6 

which talks about the sustainable practices of global manufacturers is included to 

show the level of extended producer responsibility (EPR) in other countries since the 

introduction of EPR in Indian automotive system is under discussion. Thus, the 

findings and discussions are based out of the theories explained in these sections.  

Apart from the literature review, linear regression analysis is used to extrapolate 

several statistics in the findings of this research work. Also, in order to assess the 

prevailing ELV sector Radar diagram is used. The overall status of the sector by 

considering the key responsibilities are represented using a radar chart. 
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3 Method and implementation 

3.1 Research Approach 

The work demanded the involvement of both deductive and inductive way of 

conducting research mainly because of the consideration of real-time scenarios as well 

as previously established standards. Deductive approach results in the testing of 

established theories whereas the inductive approach results in the creation of new 

theories (Williamson, 2002). The objectives of the research and questions formulated 

to fulfil those objectives framed a foundation for the type of research to be followed.  

Real time scenario to be considered in this research work is the End of Life Vehicles 

handling in India and established standards to be considered are the existing 

successful policies of different countries and policy formation drafts.  

First research question which formed to fulfil the purpose of facilitating government 

in making a regulatory framework demanded inductive study in which the number of 

ELVs in the near future is predicted and handling capacities of major ELV hubs are 

illustrated. On the other hand, a comparative deductive study is carried out to 

incorporate the best practices with slight modifications in Indian legislative 

framework.  

Second research question which framed to fulfil the purpose of assessing the 

prevailing informal sector of India demanded an exclusive assessment criterion and 

forced the researcher to use inductive approach since no criteria have been established 

already to assess Indian ELV sector. Thus, a combined approach of inductive and 

deductive study resulted in the solutions for the framed research questions.  

 

 

In order to obtain the desired results, both quantitative and qualitative data are 

collected through literature review and case study methodologies. 

 

 

Literature 
Review

• ELV Policies of different countries 

• Indian study reports on ELVs

• National Statistics of vehicle registration

• Theoretical frame of reference (Journal articles)

Case study 

• Chennai ELV handling sector 
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3.2 Literature Review 

A logical framework can be built using thorough literature review via intellectual 

discussions among the researchers in brainstorming sessions. Selection of the research 

methods to answer the research problems are also derived out of an extensive review 

of the available literature (Williamson, 2002). A qualitative study on end of life 

vehicles helped to understand the past, present, and future of ELV recycling. In-depth 

knowledge of ELV handling and management in all the relevant fields is established 

through a literature review of journal articles, legal documents, established norms and 

sustainability reports. As ELV handling is being carried out since decades, the 

literature considered for the study starts from 1988, and the recent updates and 

developments on ELV handling across the world also considered to make sure all the 

content which is relevant for the research are analysed and utilized systematically. 

Various databases were used to pull the right literature. Journal articles concerning 

ELVs are obtained mainly from Primo and Google scholar. Each country’s official 

norms and policy documents played a vital role in understanding their regulatory 

framework; therefore, official websites of respective countries are used as a database, 

and relevant documents were downloaded and utilized in the findings.  

In this research, literature review served two principal purposes. In the first place, it 

helped to draw a robust theoretical framework and secondly, it helped in the 

collection of valuable data which is required for the analysis of the ELV sector in 

India.  

Data collection through literature review: First research question is answered by 

showing the current capacity of informal ELV handling in India and by studying the 

norms followed by other countries who have successfully incorporated ELV 

regulatory framework. To analyse the current status of India, vehicle registration 

statistics are collected from the ministry of road transport and highways, and the 

capacities of the significant ELV hubs are quantified based on Indian policy drafts and 

the case study conducted at Chennai informal sector. The second research question 

demanded an assessment criterion. During the development of criteria, it was essential 

to consider the ELV policy drafts and recommendations discussed in those drafts. So, 

a qualitative study of literature was done in the process of creation of suitable 

assessment model. 

3.3 Case study 

If the area of study is known on a surface level, a case study can be used to increase 

the knowledge about that particular area in which the researcher has limited 

knowledge (Williamson, 2002). The informal sector of ELV handling in India is a 

dynamic sector. Real-time understanding of the sector is complicated and requires 

case study approach to collect the necessary data. A solution for the first research 

question is found using the data collected through literature review and the case study 

conducted at an informal sector. A selective case study was conducted at Chennai 
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firm to support the data collected during literature review. The case study also 

increased the validity of the collected data out of literature survey. 

Extra information required to decide the annual ELV handling capacity of Chennai 

such as the number of ELV facilities, number of employees, etc. are collected through 

unstructured interviews with the principal actors of this sector. Though the firm is 

informal in structure, entrepreneurs have established an excellent network which 

facilitates the transfer of ELVs across the major hubs. This feature helped in the 

collection of quantitative data required for other major centres by conducting 

interviews at Chennai itself. Table 3 in the findings section is derived out of both 

literature review and case study. 

3.4 Data Analysis 

Type of the research decides the analysis of the collected data. Qualitative data 

requires more efforts as the data will be transcribed, categorized and consolidated 

whereas the quantitative data can be tabulated and analysed using statistical tools such 

as graphs, regressions, box plots, etc. (Williamson, 2002). The registration of vehicles 

over a period are collected from the respective ministry of India. Since the rate of 

increase was linear in nature, a regression model was applied as shown in appendix 1 

and predictions are tabulated as shown in Table 2 of the findings section. Case study 

and Literature review of Indian policy drafts resulted in qualitative data. For the 

purpose of analysis, qualitative data is transcribed, categorized and consolidated 

(Table 3) to facilitate the study of prevailing ELV handling capacities of major hubs. 

Further, the qualitative data obtained from the comparative study of international 

policies are categorized based on the fundamental aspects and tabulated as shown in 

Table 8. Finally, critical responsibilities of the stakeholders are established in an 

analytical framework and utilized in the visual representation to show the 

commitment of Indian ELV handling actors for the sustainable development. 

3.5 Validity and Reliability 

If the results show greater accuracy in what they intended to imply, such condition 

can be considered as research of high validity (Williamson, 2002). The data collected 

from the literature review are complemented by the data collected from the case 

study. To achieve greater internal validity, analysis of the data which shows a clear 

picture of present-day handling of ELVs in India is carried out by considering all the 

independent variables. In addition to it, a comparison made between the international 

laws with the Indian way of handling ELVs based on the content of official 

documents. When it comes to external validity, no attempt is made to generalize all 

the results, only the results of the comparative study can be generalized. Other results 

are particular to Indian automotive system.  

 

If the same results can be produced consistently when research is repeated in the same 

setting, such results are highly reliable (Williamson, 2002). The inference of the 

comparative study and the current status of ELV handling in India would be the same 
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if the research is repeated shortly since the regulatory framework for Indian ELV 

handling is still under preparation. If stringent norms are introduced, then the 

stakeholders would be forced to follow their responsibilities and, in that case, if the 

same assessment model is applied, a significant improvement can be seen in the 

result. Therefore, the results may vary according to the influence of internal and 

external aspects of ELV handling. 
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4 Findings and analysis 

4.1 ELV predictions and Handling Capacities 

 

From the statistical department of India, the statistics with respect to the registered 

number of vehicles across various metropolitan cities have been gathered to predict 

the generation of ELVs in the future. Based on the trend, a linear regression model is 

fit to the available values in which independent variable X is the year of registration, 

and dependent variable Y is the number of vehicles registered in a particular year at a 

city.  The approximate number of vehicles going to be registered in the future are 

predicted through extrapolation of the statistics and by equating the values (Appendix 

1).  Table 2 shows the predicted values of registered vehicles for cities, Chennai, 

Delhi, Indore, Jamshedpur, and Pune.  

 

Table 2, Vehicle registration predictions in major cities of India between the years 

2019 and 2030(numbers are in Thousands)  

Year Chennai 

vehicle 

registrations 

Delhi 

vehicle 

registrations 

Indore 

vehicle 

registrations 

Jamshedpur 

vehicle 

registrations 

Pune 

vehicle 

registrations 

2002 1356 3699 550 0 658 

2003 1895 3971 592 0 697 

2004 2015 4237 645 0 755 

2005 2167 4186 705 0 827 

2006 2338 4487 771 0 874 

2007 2518 5492 844 0 930 

2008 2701 5899 929 0 1141 

2009 2919 6302 1007 0 1153 

2010 3149 6747 1098 56 1908 

2011 3456 7228 1213 67 2094 

2012 3767 7350 1338 682 2267 

2013 3861 7736 1330 260 2126 

2014 4077 8115 1404 290 2275 

2015 4292 8495 1478 320 2424 

2016 4507 8874 1552 349 2572 

2017 4723 9254 1626 379 2721 
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2018 4938 9633 1699 409 2870 

2019 5153 10013 1773 438 3018 

2020 5369 10392 1847 468 3167 

2021 5584 10772 1920 498 3315 

2022 5799 11151 1994 528 3464 

2023 6015 11531 2068 557 3613 

2024 6230 11910 2142 587 3761 

2025 6446 12290 2215 617 3910 

2026 6661 12669 2289 646 4059 

2027 6876 13048 2363 676 4207 

2028 7092 13428 2437 706 4356 

2029 7307 13807 2510 736 4504 

2030 7522 14187 2584 765 4653 

 

 

The highlighted values in the above table are the predicted number of vehicles going 

to be registered between the years 2019 and 2030. The registered vehicles according 

to the Ministry of Road Transport and Highways of India, a sample of calculation for 

Chennai city using linear regression and the corresponding extrapolated number of 

vehicles for all the above-mentioned cities are included in appendix 1. 

 

 A graphical representation of the above data is made as shown in graph 1 to represent 

the trend of increase in the registration of vehicles over a period of time in Chennai. 

Similar graphs for the cities Indore and Delhi are included in appendix 3. 
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Graph 1 Chennai vehicle Registrations Vs Year 

 

In cooperation with German institution called GIZ, Chintan environmental research 

foundation of New Delhi conducted research on major ELV hubs of North India and 

delivered the results to the Government of India about the prevailing practices, 

capacities, socio-economic aspects and environmental issues, etc. A clear picture of 

five more ELV hubs namely, Chennai, Kolkata, Indore, Delhi, and Jamshedpur 

included in further research on ELVs by Central Pollution Control Board (CPCB) of 

India in collaboration with GIZ of Germany. Both the reports comprised of the 

description of each of the ELV hubs but for the purpose of research, all the 

descriptions are consolidated, and capacities of the major ELV hubs are tabulated as 

shown in Table 3. The findings of a case study carried out at Chennai ELV informal 

sector are also included in the table. Thus, the data which is missing in the reports of 

CPCB and Chintan is supplemented using the case study results. 
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Table 3, Annual handling capacity of Major ELV hubs based on literature review and 

case study (Chintan., 2012, Analysis of ELVs Sector in India,2015). 

 

 

The annual handling capacities of major ELV hubs are derived based on the case 

study and research work of Chintan and CPCB. The purpose behind the quantification 

City Area Number of ELV 

Facilities(informal) 

Number of 

ELVs handled 

Number 

of 

workers 

if 

available 

Total Annual ELV 

Handling Capacity 

Chennai Boarder 

Thottam 

500 (4 to 5 by large 

workshops) 

1500+ 105850 

  

Along 5 streets, 

there are 40 large 

workshops 

200 daily 

  

 

Pudupet 458 90 daily 2000 

 

Kolkata Phoolbagan 1000 businesses 5-6 commercial 

vehicles in a day 

- 129490 

 

Mallick 

bazaar 

3000 businesses 15 to 20 cars/day - 

 

 

Panagarh 5000 shops Normally 15 to 

20 vehicles 

montly/dismantler 

- 

 

Indore Transport 

nagar and 

mechanic 

nagar 

400 300 vehicles per 

month 

- 4800 

 

Bhamori 80 100 vehicles per 

month 

- 

 

      

      

Delhi Mayapuri 3000 1095 largest of all 9600 400000 

Jamshedpur NH33 400 15-18 vehicles 

per month 

- 816 

 

Jugsalai 150-200 45 to 50 vehicles 

per month 

- 
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is to compare the amount of ELV generation in major cities of India with the annual 

capacities of respective ELV hubs and to examine if the capacities are good enough to 

handle the ELVs of the future.  

4.2 International comparative study of ELV Legislative Policies 

The End of Life Vehicles are managed in 2 different ways around the globe. Viz. 

With a legislative policy particularly for handling ELVs as in the case of EU, Korea, 

Japan, Taiwan and China and without a dedicated legislative policy as in the case of 

America, Australia, and Canada but by using the existing environmental laws (Chen 

et al. 2010; Sakai et al.2014).  

 

Since India is in the verge of having its legislative policy, the focus is vested on the 

globally available legislative laws of ELV handling, so that the existing framework 

can be utilized in the policy formulation through certain modifications as per the India 

automotive and recycling value chains.  In order to understand the norms and 

regulations followed by EU, Korea, Japan, Taiwan and China the key outcomes of the 

respective policies are illustrated and compared. 

 

European Union EU:   

In 2000, the Directive 2000/53/EC on End of Life Vehicles was brought into practice 

at EU member states (European Commission, 2000).  The objective behind this 

directive is to reduce the creation and unscientific disposal of vehicle wastes by 

disseminating right information to the stakeholders involved in ELV handling about 

the environmental sustainability and the scientific mechanisms such as collection, 

reuse, and recycling of ELVs. The policymakers have considered extended producer 

responsibility, and subsidiary principles as the foundation and the European norms are 

built based on those two principles (Smink, C, 2007). Under the subsidiary principle, 

the directive demanded the member states to practice legislative laws thereby forced 

the member states for the establishment of norms on ELV treatment. The directive set 

targets and a time boundary was specified to achieve those targets. Secondly, the car 

manufacturers and all the importers have been asked to take care of the expenses 

involved in ELV recycling under the principle extended responsibility of producers 

(Sakai et al.2014). For the year 2006, the reuse and recovery of end of life vehicles 

target was set to 85%, and the reuse and recycling target was set to 80% by vehicle’s 

average weight per year. Similarly, for 2015, the reuse and recovery target were set to 

95% (Increased by 10%) and in the case of reuse and recycling of ELVs target was set 

to 85% by vehicle’s average weight per year (increased by 5%) (Sakai et al.2014). 

Producing the destruction certificate is a mandatory requirement in EU for the 

deregistration of ELVs. The issued certificates are recognized in all other member 

states European Union (European Commission, 2000). 

Japan: 
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In 2005, Japan enforced a law on End of Life Vehicles management, with a primary 

intention to reduce ASR (auto shredder residue) as the country was facing a shortage 

of final disposal sites (Japanese Law Translation, 2002). The law also included the 

roles of various players of ELV handling to enhance environmentally sound treatment 

of ELVs.  The steel scrap market was not stable, and therefore there was a need to 

stop illegal ELV dumping in Japan. The law also included measures to avoid illegal 

dumping of ELVs (Sakai et al.2014). Materials or components which are required to 

be recycled are mentioned in the policy, and the act demanded the stakeholders to 

bear the cost of recycling as well as it clearly mentioned about developing an 

information management system to record the events, statistics, and updates about the 

end of life vehicles. When it comes to targets, Japan did not set meeting targets for the 

entire ELV, but the targets were set separately for airbags and ASR. The recycling 

rate was set to 80 % for airbags and 85 % for ASR during the year 2015.  Japan 

included the ASR recycling through processes such as thermal recovery in the ELV 

law, but no target was set. According to the law, manufacturers and importers must 

bear the cost of recycling of ASR and airbags as well as they are responsible for the 

precise handling of fluorocarbons, but it allowed the manufacturers to collect the 

recycling fee from the customers during the time of purchasing the vehicle. The fees 

were asked to be collected in terms of deposits, and an electronic management entity 

is maintained to show the utilization of the deposited fees in handling ELVs at 

different phases and progress involved at each phase (Sakai et al.2014). The owners 

are allowed to deregister their cars only after the dismantling agencies have notified 

them about the successful dismantling of their cars (Zhao and Chen, 2011). 

Korea:  

In 2008 Korea enforced the law for electrical-electronic equipment and vehicles 

recycling as an additional law to the prior extended producer responsibility norm on 

waste management. In this act, Korea stressed both prevention and maintenance 

through the involvement of eco assurance system (Che, Yu, & Kevin, 2011). 

Prevention can be achieved through practicing eco-friendly design of components and 

manufacturing products by using less energy consuming methodologies whereas 

maintenance is required to carry out environmentally sound handling of wastes (Sakai 

et al.2014). The act demanded all the stakeholders such as importers, original 

equipment manufacturers, dismantlers, shredding entities, ASR handlers and 

refrigerant gas workers to take the responsibility of ELV recycling and it also fixed 

the rate of recycling. As per the act, the stakeholders were asked to achieve 85% 

material recycling and recovery of energy by 2014, and after 2015, it set a target of 

95% (Oh GJ,2012). In some cases where the ELV recycling costs are more than the 

value of ELV, manufacturers and the importers should bear the excess cost. Also, 

manufacturers and importers must provide information and progress reports on ELV 

recycling performance to the environment corporation of Korea which will be 

reported further to the government (Sakai et al.,2014). 

China: 



Findings and analysis 

33 

 

In order to stop the accidents due to the use of end of life vehicles or refurbished 

vehicles, China in 2001 enforced regulations for End of Life Vehicles recycling, and 

that gave rise to the establishment of a system for ELV collection. Under this act, 

rules for the restructuring of existing dismantlers as well for the improvement of their 

capabilities are included. Keeping traffic accidents into consideration the policy 

prohibited the reuse of steering, engine, axles, frames and transmission assemblies 

thereby China put a step forward to control the improper utilization of the components 

as mentioned earlier. Further, in 2006, China established a policy on Automotive 

Products Recycling technology which broadly covered the aspects such as 

responsibilities of manufacturers and importers in promoting the recycling of ELVs, 

environmentally permitted substances to be used or prohibited in the cars and the 

recycling targets. For the year 2010 target was set to 85% or 80% minimum material 

recycling, and for the year 2017 target was set to 95% or 85% minimum material 

recycling (Sakai et al.,2014). Upgradation of the existing law on ELV handling took 

place over several years in China. Technical specifications concerning the dismantling 

of ELVs were included into the policy in 2007. In 2008, China promoted circular 

economy law and pilot remanufacturing measures for automobile parts and 

components. A plan for revitalization and adjustment of automotive industry was 

enforced in 2009. In 2011 a policy which helps to upgrade the pilot demonstration 

unit to perform dismantling and recycling operations was introduced (Li, Yu and 

Gao,2014). Under the law of pilot remanufacturing in 2008, China focused on 

producing secondary components from the used ones including the above mentioned 

five assemblies through which the recycling rate improved during the dismantling 

phase of ELV handling (Xiang and Ming,2011). The collection of ELVs is taking 

place through the authorized collection centres known as ‘Take Back Stations’ and the 

owners of ELVs sell their vehicles based on the prevailing market value and 

recoverable metallic content (Zhao and Chen, 2011). 

Taiwan: 

Though stringent ELV handling guidelines were introduced in 1994, during 1974 

itself, Taiwan had several waste disposal related parameters and guidelines. It was 

known as Waste Disposal Act (WDA) and mainly focused on environmental 

maintenance of wastes which categorized wastes into industrial and general wastes, 

but the ELVs were not addressed separately. In 1988 there was an amendment to the 

proposed WDA to shoulder the responsibility of the product recycling and disposal. 

Responsibility was vested on the importers, manufacturers, and resellers. The type of 

the products to be handled by those stakeholders were specified in the amendment. 

This gave a pathway to establish a legal framework in Taiwan (Chen et al.,2010).  To 

enhance the recycling of ELVs and to overcome the environmental problems, 

Environmental protection administration (EPA) of Taiwan introduced ELV disposal 

and recycling rules along with the formation of General Waste Recycling, Clearance 

and Disposal Fund (GWCF) in 1994. GWCF made a contract with importers and 

original equipment manufacturers and demanded ELV recycling fee from them since 

1995. GWCF has also guided the operators in improving the techniques involved in 
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dismantling and ergonomics of the workplace (Huang et al., 2006; Shaw et al., 2004). 

Further, the waste disposal act was amended in March 1997 to initialize mandatory 

recycling of wastes which possess valuable recyclable or reusable parts. This 

amendment gave rise to resource recycling management fund (RRMF) in which the 

manufacturers, sellers, and importers have asked to pay the fee required for recycling 

based on the prescribed standards and decided to use the fee as a mutual fund. 

Eventually, EPA in 1997 established ELV Recycling Fund Management Board 

(ERFMB) and the function of this board was to handle the entire recycling system, but 

the system did not function for a long-term since EPA decided to introduce trust fund 

and non-profit fund as the two categories of recycling fund. This gave rise to the 

creation of an official entity known as Recycling Fund Management Board (RFMB) 

to handle recycling items which are mandatory. Even today RFMB is responsible for 

recycling, processing, research and development, clearance, auditing and certification 

of ELVs. Taiwan rewards people who voluntarily return the ELVs for legitimate 

processing and recycling. Police authorities have been given the responsibility of 

removing roadside ELVs (Chen et al.,2010). 

4.3 Analysis of findings: Future ELVs Vs Handling Capacities 

The Central Pollution Control Board of India in their research work on ELVs, defined 

the average life of various categories of vehicles in India. Table below shows the 

obsolescence period of vehicles as per the study. 

 

Table 4, Average life of vehicles in India (Analysis of ELVs Sector in India,2015). 

 

 

To find the approximate number of vehicles going to become obsolete in different 

cities, an average rate of 12 years is assumed as the obsolescence rate. Since we have 

the approximate number of vehicles going to be registered in the near future (Table 2), 

the number of vehicles that are going to reach their end of life soon can also be 

predicted.  

 

I.e. During the year 2030, we can say that Chennai is going to have 4.93 million end 

of life vehicles and the recycling sector must be capable enough to handle the number 

of ELVs going to be produced. 
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As the number of vehicles going to become obsolete and the current capacity of 

informal sectors are known, a comparison can be made to realize the gap between the 

required ELV handling capacity and the current capacity of the available sectors. 

 

Considering minimum growth in the ELV recycling sector, each year the capacity of 

the respective ELV hub is increased by 10%. Even after the consideration of 10% 

growth in the industry, we can see a massive gap between the generation of ELVs and 

the handling capacities of major hubs. This has been explained below for the three 

major cities; Chennai, Indore, and Delhi using tabular columns and graphs. 

 

1. Chennai 

Table 5, Estimated ELVs and capacities  

Year ELVs ELV handing 

Capacity 

(10% growth 

every year) 

ELV handling 

Capacity 

(27% growth 

every year) 

Backlog 

ELVs 

2014 1356000 105850 105850 1250150 

2015 1895000 116435 134430 1760571 

2016 2015000 128079 170725 1844275 

2017 2167000 140886 216821 1950179 

2018 2338000 154975 275363 2062637 

2019 2518000 170472 349711 2168289 

2020 2701000 187520 444133 2256866 

2021 2919000 206272 564049 2354951 

2022 3149000 226899 716342 2432658 

2023 3456000 249589 909755 2546245 

2024 3767000 274548 1155389 2611611 

2025 3861273 302002 1467344 2393929 

2026 4076622 332203 1863526 2213096 

2027 4291972 365423 2366678 1925294 

2028 4507322 401965 3005681 1501640 

2029 4722671 442162 3817215 905456 

2030 4938021 486378 4847864 90157 
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If we consider column 1, column 2 and column 3 of the above table, the relationship 

between the estimated ELVs at Chennai area and the capacity of ELV hub in Chennai 

can be analysed. Below is the graphical representation of the gap between the ELVs 

and capacity of Chennai ELV handling sector (Graph 2). 

 

 

Graph 2 Chennai Estimated ELVs Vs Capacities  

It is very evident that 10% growth rate in the current ELV sector of Chennai will not 

be sufficient to process the amount of ELV going to get generated. This would result 

in higher amounts of landfills and disposal becomes complicated due to less space and 

improper infrastructure.  

Keeping this into consideration, for the projected values of ELVs in Chennai, the 

government and other stakeholders must be able to increase the handling capacity of 

informal ELV sector by various measures such as empowering the informal sector, 

establishing formal recycling units and providing more space and scientific 

infrastructure, etc.   

If the stakeholders want to fill the gap between the number of ELVs and capacity, 

ideally, they should increase the capacity of Chennai ELV sector by 27% every year. 

If they do so by 2030 the ELV handling sector would be capable enough to handle the 

estimated amount of ELVs getting generated. The below graph indicates minimum 

required capacity level of Chennai recycling sector to fill the gap. 
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Graph 3 Chennai ELV Vs Required handling capacity  

When the challenge of ELV handling is to be addressed, it is very important to look 

after the backlog number of ELVs (Table 5). For instance, in Table 5, the number of 

ELVs for the year 2020 is estimated as 2.7 million. 27% increase in capacity would 

result in the handling of 0.44 million ELVs but on the other hand creates a backlog 

value of 2.25 million. The Graph 4, shown below represents relationship between the 

backlog numbers, the estimated ELVs and the required handling capacity. 

Stakeholders must find ways to handle the left-out vehicles by incorporating suitable 

control measures to avoid unscientific storage of these ELVs. 

 

 

Graph 4 Chennai Backlog Estimation  
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2. Indore  

 

Table 6, Estimated ELVs and Capacities  

Year ELVs ELV handling 

Capacity 

(10% growth 

every year) 

ELV handling 

Capacity 

(44% growth 

every year) 

Backlog 

ELVs 

2014 518836 4800 4800 514036 

2015 592594 5280 6912 585682 

2016 666353 5808 9953 656400 

2017 740112 6389 14333 725779 

2018 813871 7028 20639 793232 

2019 887629 7730 29720 857909 

2020 961388 8503 42797 918591 

2021 1035147 9354 61628 973519 

2022 1108906 10289 88744 1020161 

2023 1182664 11318 127792 1054872 

2024 1256423 12450 184020 1072403 

2025 1330182 13695 264989 1065192 

2026 1403941 15064 381585 1022356 

2027 1477699 16571 549482 928217 

2028 1551458 18228 791254 760204 

2029 1625217 20051 1139406 485810 

2030 1698976 22056 1640745 58230 

 

A similar approach as in the case of Chennai has been considered to explain the 

relationship between the number of ELVs at Indore area and the capacity of Indore 

informal sector. The graph 5 is drawn by considering column1, column 2 and column 

3 of the above table and the result is shown below. 
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Graph 5 Indore Estimated ELVs Vs Handling Capacity 

One can clearly notice that the 10% growth in the ELV sector of Indore is not 

sufficient to handle the growing ELVs in there. It seems to be a severe threat as huge 

space is going to be required to store the ELVs. The handling capacity of this informal 

sector must be increased to very high levels so that it can cope up with the projected 

values of ELVs. 

 

Every year the government and other stakeholders should try to reach at least 44% 

increase in the capacity of the informal sector of Indore to meet the target of the 

required handling capacity by 2030. This is shown in the graph below. 

 

Graph 6 Indore ELVs Vs Required Handling Capacity 

Empowering the Indore ELV handling sector by reaching the specified handling 

capacity by 2030 will not entirely solve the problem unless suitable measures are 

taken to address the problems of backlog numbers of ELVs (Table 6). Graph 7, 

indicates backlog values along with the estimated ELV and required capacity. 
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Graph 7 Indore Backlog Estimation 

The financial feasibility and other parameters must be considered before empowering 

the current informal sector. 

3. Delhi  

 

Table 7, Estimated ELVs Vs Capacities  

Year ELVs ELV handling 

Capacity 

(10% growth 

every year) 

ELV handling 

Capacity 

(22% growth 

every year) 

Backlog 

ELVs 

2014 3699000 400000 400000 3299000 

2015 3971000 440000 488000 3483000 

2016 4237000 484000 595360 3641640 

2017 4186000 532400 726339 3459661 

2018 4487000 585640 886134 3600866 

2019 5492000 644204 1081083 4410916 

2020 5899000 708624 1318922 4580078 

2021 6302000 779487 1609084 4692916 

2022 6747000 857436 1963083 4783917 

2023 7228000 943179 2394961 4833039 

2024 7350000 1037497 2921853 4428147 

2025 7735939 1141247 3564660 4171279 

2026 8115404 1255371 4348885 3766519 
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2027 8494869 1380908 5305640 3189229 

2028 8874335 1518999 6472881 2401454 

2029 9253800 1670899 7896915 1356885 

2030 9633265 1837989 9634236 -971 

 

The capacity of the largest ELV hub of India, Delhi has been compared with the 

number of vehicles going to reach end-of-life in and around Delhi. Again, the same 

approach has been used. The graph using column1, column2 and column 3 of the 

above table is drawn to show the relationship between the growing ELVs and 

handling capacities at Delhi. 

 

 

Graph 8 Delhi Estimated ELVs vs Handling Capacity 

 

 

Even though Mayapuri in Delhi is considered as the largest ELV handling hub, the 

above graph clearly shows that 10% increase in its capacity will not be sufficient to 

take care of the amount of ELV going to be produced shortly. The government and 

concerned stakeholders must make efforts to increase the capacity of Delhi’s ELV 

sector by 22% each year in order to handle the number of ELVs that are estimated by 

2030. The graph below shows the required handling capacity of Delhi in comparison 

with the growing rate of ELVs. 
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Graph 9 Delhi ELV Vs Required Handling Capacity 

 

As in the case of other two cities, an attempt is made to show the backlog numbers of 

ELVs around Delhi (Table 7) till 2030 in graph 10 and as discussed earlier it is 

equally important to address the problems of backlog ELVs since space in urban areas 

is a biggest constraint.  

 

 

Graph 10 Delhi Backlog Estimation 

All the three scenarios discussed above required to be improved by the stakeholders to 

avoid adverse impact on the environment and to recover/recycle valuable energy and 

materials from the end of life vehicles. Out of the three cases, the stakeholders have to 

concentrate more on Indore, since the capacity required is more compared to Delhi 

and Chennai. Also, a special focus is required to handle the backlog ELVs in all the 3 

cases since it has been assumed that the handling capacity of the prevailing ELV hubs 

would be lower until 2030. Having said that to increase the capacity of an informal 
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sector, it is required to consider the parameters such as economic feasibility, location 

availability, skilled workers, and infrastructure, etc. Therefore, achieving the exact 

capacity required on each year may or may not be possible. The percentages are 

drawn based on the estimated values, but it can be used as a reference to set the 

capacities of ELV handling facilities. 

4.4 Analysis and comparison of ELV Handling Practices     

Below Table 8, shows the differences and similarities between the policies of different 

countries with the current Indian way of handling ELVs, comparison is made based 

on the mechanisms followed. 

 

 European 

Union 

Japan Korea China Taiwan India 

Declarat

ion and 

Deregist

ration of 

ELV 

Mandatory 

and the 

owner 

decides to 

upgrade or 

dispose the 

vehicle 

based on the 

periodic 

inspection 

results, 

authorities 

take care of 

deregistratio

n and 

recyclers/dis

mantlers 

provide 

certificate of 

destruction 

(Guidelines 

for ESM of 

ELVs in 

India, 2016).   

Dismantlers 

must notify 

the vehicle 

owners 

about the 

successful 

dismantling 

in order to 

deregister 

the vehicle 

(Zhao and 

Chen, 2011). 

No 

specific 

instructi

ons but 

the eco 

assuranc

e entity 

has been 

establish

ed to 

take 

care of 

all the 

ELV 

paramet

ers 

(Sakai 

et 

al.,2014

).   

Uncerta

in 

Amende

d the 

policy to 

increase 

the 

recyclin

g rates 

by 

asking 

the car 

owners 

to 

deregist

er and 

receive 

certificat

e (Chen 

et 

al.,2010

).   

No clear 

regulatio

n and not 

all ELVs 

get 

deregistr

ation 

certificat

e from 

regional 

transport 

office 

(RTO) 

and the 

declarati

on norms 

are not 

clear 

(Guideli

nes for 

ESM of 

ELVs in 

India, 

2016).   

Collecti

on of 

ELVs 

The member 

states must 

ensure the 

transfer of 

ELVs to the 

Refrigerant 

gas 

collection is 

mandatory 

and must be 

Consum

er 

responsi

bility to 

deliver 

Collecti

on 

through 

‘Take 

back 

Reward 

scheme 

for 

voluntar

y return 

Lacks a 

definite 

reverse 

supply 

chain 
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authorized 

facilities 

(Guidelines 

for ESM of 

ELVs in 

India, 2016).   

shouldered 

by the 

respective 

processors 

(Guidelines 

for ESM of 

ELVs in 

India, 2016).   

the 

ELVs 

(Che et 

al., 

2011) 

stations

’, these 

stations 

purchas

e ELVs 

based 

on the 

market 

value 

and the 

quantit

y of 

metal 

(Zhao 

and 

Chen, 

2011). 

and 

removal 

of 

roadside 

ELVs 

from the 

official 

police 

force 

(Chen et 

al.,2010

).   

design 

and the 

vehicle 

owners 

trade 

their 

vehicles 

to scrap 

dealers 

(Analysis 

of ELVs 

Sector in 

India,20

15). 

ASR 

Treatme

nt  

Reduction in 

the amount 

of hazardous 

ASR by 

carrying out 

dismantling 

and post 

shredding 

treatment 

intensively 

(Guidelines 

for ESM of 

ELVs in 

India, 2016).   

The law 

demanded 

vehicle 

importers 

and 

manufacture

rs to ensure 

take back 

and sound 

treatment of 

ASR and air 

bags, also, 

the 

stakeholders 

have been 

asked to 

achieve 

recycling 

rates of 70% 

and 85% 

respectively 

(Sakai et 

al.2014). 

Most of 

the 

ASRs 

are 

filled on 

the land 

and few 

are 

incinerat

ed for 

energy 

recovery 

(Sakai 

et 

al.2014)

.  

The 

researc

h on 

ASR 

started 

late in 

China, 

therefor

e the 

norm 

doesn’t 

include 

specific 

method

s or 

targets 

for 

ASR 

handlin

g. 

Extensi

ve 

researc

h on 

Pyrolys

is is 

The 

waste 

processo

rs, 

incinerat

ors have 

access 

to ASR 

and 

work on 

recovery

, but 

major 

portion 

of ASR 

will end 

up in 

landfills 

(Chen et 

al.,2010

).   

No clear 

instructio

ns, more 

often 

ASRs 

are 

landfille

d 

unscienti

fically  
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being 

carried 

out (Ni 

and 

Chen, 

2015). 

Set 

Targets  

85% reuse 

and recovery 

and 80% 

reuse and 

recycle till 

2006. 

95% reuse 

and recovery 

and 85% 

reuse and 

recycle till 

2015(Sakai 

et al.2014). 

Lacks 

overall 

recycling 

targets but 

specifies 

clear targets 

for the 

following: 

85% airbag 

recovery, 

ASR 

Recovery: 

70% since 

2015, 50% 

between 

2010 and 

2014, 30% 

between 

2005 and 

2009(Guidel

ines for ESM 

of ELVs in 

India, 2016).   

Material 

and 

energy 

recovery 

till 2014 

85% 

and 

since 

2015 

95%(Sa

kai et 

al.2014)

. 

About 

95% by 

2017 in 

which 

more 

than 

85% 

will be 

materia

l 

recyclin

g 

(Sakai 

et 

al.2014

). 

95% 

recovery 

rate 

(Azmi, 

Saman, 

Sharif, 

Zakuan 

and 

Mahmoo

d, 2013) 

No fixed 

targets 

and the 

activity 

is market 

driven 

(Guideli

nes for 

ESM of 

ELVs in 

India, 

2016).   

Key 

system 

characte

ristics  

Extended 

producer 

responsibilit

y and 

subsidiary 

principles 

form the 

foundation 

for the 

norms 

(Smink, 

2007) 

Recycling 

responsibilit

y is vested 

on 

manufacture

rs and 

importers 

Recycle or 

recovery 

targets for 

the entire 

ELV are not 

fixed and 

EPR is 

consider

ed in the 

ELV 

law. Eco 

assuranc

e entity 

is 

formed 

to 

carryout 

operatio

ns and 

Accide

nt 

prevent

ion is 

the 

agenda 

behind 

the 

norm 

(Li, 

2012)  

The law 

prohibit

Importer

s, 

Manufac

turers 

and 

resellers 

are 

responsi

ble for 

recyclin

g. 

Resourc

e 

ELV 

assessme

nt 

criteria is 

missing, 

strict 

deregistr

ation 

processe

s are not 

followed

, 

Informal 
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Heavy 

metals such 

as cadmium, 

mercury, 

lead and 

hexavalent 

chromium 

are 

prohibited, 

and 

countries are 

allowed to 

follow their 

own 

strategies 

through 

domestic 

laws which 

resulted in 

varying 

operations 

(Sakai et 

al.2014). 

ASR 

recycling 

through 

processes 

such as 

thermal 

recovery is 

stressed 

(Sakai et 

al.2014). 

fluctuati

ons in 

the price 

of ELVs 

are 

taken 

into 

consider

ation 

(Guideli

nes for 

ESM of 

ELVs in 

India, 

2016). 

ed the 

recycle 

of 

steering

, 

engine, 

transmi

ssion, 

frame 

and 

axle 

initially 

and 

modifie

d the 

law by 

removi

ng the 

ban 

through 

the 

introdu

ction of 

new 

regulati

on on 

automo

tive 

parts 

(Xiang 

& 

Ming,2

011)  

recyclin

g 

manage

ment 

fund 

(RRMF) 

has been 

establish

ed to 

collect 

fee 

which 

used for 

ELV 

handling 

(Chen et 

al.,2010

).    

sector 

takes 

care of 

recycling 

and thus 

creates 

employm

ent in the 

sector  

(Guideli

nes for 

ESM of 

ELVs in 

India, 

2016). 

Cost of 

Recyclin

g  

Free take 

back by the 

producer 

and the cost 

of recycling 

must be 

shouldered 

by the 

producer 

(Guidelines 

Recycling 

fees must be 

paid by 1st 

owner 

during the 

purchase 

(Azmi, 

Saman,Shari

f,Zakuan and 

Last 

owner 

will get 

paid by 

the 

collector 

based 

on the 

value 

driven 

No 

particul

ar 

regulati

on and 

based 

on the 

market 

value 

the 

Importer

s, 

manufac

turers 

and 

resellers 

have 

been 

asked to 

pay 

Economi

c value 

of ELVs 

sustain 

the costs 

of 

recycling 

and no 

stringent 

regulatio
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for ESM of 

ELVs in 

India, 2016).  

Mahmood, 

2013) 

by 

market 

(Azmi, 

Saman, 

Sharif, 

Zakuan 

and 

Mahmo

od, 

2013). If 

there is 

an extra 

cost 

incurred 

manufac

turers 

and 

importer

s have 

been 

asked to 

bear 

(Sakai 

et 

al.2014)

. 

ELV 

traded 

as a 

seconda

ry 

resourc

e (Sakai 

et 

al.2014

). 

upon 

purchase 

to an 

authoriz

ed 

agency 

(Chen et 

al.,2010

). 

n is 

available 

(Guideli

nes for 

ESM of 

ELVs in 

India, 

2016). 
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4.5 Shared Responsibility analysis of prevailing actors  

 

Figure 4.5-7 Analytical framework to indicate shared responsibility of ELV 

stakeholders  

The four significant stakeholders of Indian ELV sector, viz. Government, Consumers, 

Manufacturers and Dismantlers/Recyclers are required to follow a set of 

responsibilities to increase the efficiency of handling ELVs scientifically. Figure 4.5-7 

includes the responsibilities of each stakeholder. The responsibilities in the framework 

are listed based on the comparative study (4.4) and opinions of the researchers on 

ELV management sector of India. To represent the relative focus of each stakeholder 

in the shared responsibility, radar diagram is considered, and every recommended 

action of stakeholders are scored according to the present level of attention given by 

them. The three marking criteria are as follows, if the action is fully enforced and 

recognized as key action, ‘K’ a score of 1 is marked, if the action is partially 

considered (‘C’) a score of 0.5 is marked and if the action is ignored (‘I’) a score of 0 

is marked as shown in Table 9. 
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Table 9, Assessment of Stakeholders’ commitment in prevailing ELV Sector of India  

Stakeholders Specific action  Level of 

consideration 

Resulting 

marking per 

specific 

action 

Average score 

of 

stakeholders  

Consumers Fitness 

certification 

C 0.5 0.16 

Timely disposal 

of ELVs 

I 0 

Deregistering 

certification 

I 0 

Manufacturers Extended 

Producer 

Responsibility 

I 0 0.375 

Environmentally 

friendly Design 

K 1 

Product 

takeback 

features 

C 0.5 

Supporting 

informal 

recycling sector 

I 0 

Informal 

Recycling 

Sector  

Adhere to the 

prevailing 

regulatory 

norms 

C 0.5 0.16 

Accept the 

vehicles with 

legal documents 

I 0 

Maintain 

hygiene and 

handle ELVs 

scientifically 

I 0 

Government Space allocation 

for ELV 

activities  

C 0.5 0.33 

ELV Regulatory 

Framework 

I 0 
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Vehicle 

Licencing 

(register and 

deregister) 

C 0.5 

Environmental 

regulations  

K 1 

Targets set I 0 

Clarification of 

the stakeholder 

roles  

I 0 

Monitoring 

processes 

C 0.5 

Information 

management 

system 

C 0.5 

Product taxes, 

subsidies, 

recycling fees 

I 0 

 

Arithmetic average of the specific responsibilities of each stakeholder is calculated 
and the relative importance given to the specific actions by the stakeholders is visually 
represented using a radar chart as shown in the figure 4.5-8. 

 

Figure: 4.5-8, Radar chart representing Relative Focus of Stakeholders. 

 

Consumers and the actors of informal recycling sectors are not crossing the level of 
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ELVs and responsibilities are not being met since the government does not implement 

strict rules. 

The stakeholders do not enforce most of the listed responsibilities, and a regulatory 

framework which demands the strict implementation of the necessary actions is 

mandatory to achieve social, economic and environmental sustainability. Reaching 

level 1 requires more time and efforts from all the stakeholders, and as shown in the 

framework 4.5-7, Government as an umbrella structure should form the rules and 

monitor the results. The same assessment criteria with well-defined parameters can be 

implemented to see the progress in the shared responsibility of all the stakeholders 

after the implementation of a regulatory framework for the scientific management of 

ELVs in India. 
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5 Discussion and conclusions 

5.1 Discussion of method 

In this abductive study, literature review and case study research methods are used to 

answer the research questions, and these methodologies were kind enough to collect 

all the required data. A literature review of the established policies, Indian policy 

drafts, statistical reports, sustainable reports and journal articles provided both 

qualitative and quantitative data. Since the data are collected from the established 

standards, considering them in the further analysis would enhance the validity of the 

results. To support the data collected through literature review, a case study is 

conducted at Chennai ELV firm from which qualitative data required for the analysis 

is collected, and the same is used to show the current capacity of the ELV sector.  An 

assessment criterion is developed based on the literature review and applied to show 

the level of involvement of current stakeholders in achieving social economic and 

environmental sustainability in ELV handling. The first research question is dealt with 

the qualitative data obtained from the comparative study and quantified data 

consolidated from analysis of Indian policy drafts and case study.  The second 

research question is answered by incorporating an assessment tool, and its parameters 

are defined based on the previous study results. Thus, the methodology selected, and 

actions performed are well in accordance with the objectives of the research.  

Initially, when the research started, the idea was to conduct a survey of manufacturers 

to know their perspective of handling ELVs in India. Since extended producer 

responsibility is not in practice, Indian manufacturers were reluctant to answer the 

survey questions, and the response rate was meager. Had it been answered by the 

manufacturers; their perspective would have been discussed in the research. To 

enhance the validity, data are collected using two sources and the analysis is done in 

two ways, firstly capacity is compared with ELVs, and secondly, stakeholders’ 

commitment is assessed.  Another way to increase the validity and reliability of the 

results is to design a mathematical model which describes the efficiency of reverse 

logistics of ELVs in India after the implementation of a stringent regulatory 

framework. 

5.2 Discussion of findings 

Facilitating the Indian Government in making a regulatory framework for ELV 

handling by studying the current system which is being practiced in India and by 

comparing the international policies, is the primary objective of this study. In order to 

fulfil this objective, the following research question is framed. 

What is the current challenge concerning the capability of informal sector of ELV 

handling in India and how can that be addressed through a regulatory framework? 

To find the solution, on the one hand, explaining the prevailing informal sector is 

essential, based on which suggestions can be drawn for the development of policy 

framework and on the other hand studying the existing policies is vital to see if some 
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of the strategies can be incorporated in Indian automotive system. Three major ELV 

handling hubs, namely; Chennai, Indore, and Delhi are selected for the analysis, and 

the capacities of all the three hubs are compared with the predicted value of ELVs at 

the respective cities. The gap in the capacities is clearly depicted in the graphs 2, 5 

and 8 of section 4.3 for the three cities respectively. The graphs clearly indicate the 

lack of infrastructure and capacities to handle the projected values of ELVs. Further, 

required handling capacities to be achieved by 2030 in the above mentioned ELV 

hubs are represented using graphs 3, 6 and 9 of the section 4.3 respectively. Finally, 

estimated values of backlog ELVs which are required to be handled in Chennai, 

Indore and Delhi are represented using graphs 4, 7 and 10 of the section 4.3 

respectively. Thus, the current status of Indian ELV handling is described. To come 

up with recommendations, a comparative study of international policies is done, and 

differences are tabulated in Table 8. Based on this study and literature review, the key 

responsibilities are represented in the form of an analytical framework as shown in the 

figure 4.5-7. Thus, the government as an umbrella structure must facilitate all the 

other stakeholders to practice and adhere to their responsibilities via a stringent 

regulatory framework. 

 To achieve the second objective of the research, following question is framed.  

How to assess the current ELV informal sector of India based on the recommended 

responsibilities of the key stakeholders? 

To answer this research question, an assessment model is designed as shown in table 

9. The assessment is carried out based on the critical responsibilities derived out of the 

comparative study and literature review. The actions are labelled, and the markings 

are represented visually. A radar chart, figure 4.5-8 is drawn based on the assessed 

markings to show the relative focus of all the stakeholders in practicing the 

sustainable actions. Very low relative importance in the shared responsibility suggests 

that more efforts are required by the stakeholders of Indian ELV sector to reach the 

higher level of economic, social and environmental sustainability. 

 

5.3 Conclusions 

As India stepped ahead from a developing country to an industrialized country, 

residents of the smart cities will be provided with sophisticated transportation 

facilities and an extension in the network of highways would be seen in the near 

future to facilitate both public and industries. As a natural result of it, there will be a 

greater number of new vehicles as well as a greater number of ELVs in the country. 

Thus, ELV handling in India is an absolute requirement since there are opportunities 

to recycle valuable materials and threatens of adverse impacts on the environment.  

Keeping this as background, the research work dedicated for the three aspects, firstly, 

understanding of current ELV management sector which is informal in structure, 

secondly, representing the current ELV status graphically and finally, with the help of 

international policies, drafts and supportive literature suggesting an outline to the 
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ELV management policy framework in India. The objectives of the research are 

achieved in two stages. In the first place, the predicted number of ELVs are compared 

with the current capacities of ELV hubs of Chennai, Indore, and Delhi. This 

comparison resulted in a vast difference in the number of ELVs getting generated and 

the capacities of the current ELV hubs. Concluding remark is that there is a necessity 

to empower those firms in order to cope up with the future ELVs and to avoid adverse 

impacts on the environment. Some of the countries have already established 

regulatory policy on ELV handling. So, a comparative study of international practices 

on ELV handling is done to list the differences between the established frameworks 

and Indian way of handling ELVs. Concluding remark can be the consideration of 

feasible strategies from the comparative study in the policy formulation on ELV 

handling in India. In the second stage, the research concentrated on assessing the 

sustainable actions and critical responsibilities concerning the stakeholders of ELV 

sector through a visualization tool called Radar chart. The relative importance of 

shared responsibility of all the stakeholders is depicted in the spider web. Concluding 

remark is that the stakeholders lack almost all the key responsibilities, and the same 

level of involvement would deteriorate the situation more. Therefore, implementing 

stringent rules is the first and foremost step of the government and monitoring them 

periodically would help India to tackle the problems associated with End of Life 

Vehicles Management. 

Once a regulatory framework is introduced, the same assessment criteria can be 

applied to reassess the extent of commitment of all the stakeholders. Along with the 

reassessment, there is a broad scope to work on the efficiency of reverse logistics via 

different mathematical models. 
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7 Appendices 

7.1 Appendix 1 

Table 10, Registered Vehicles in Major cities of India between 2001 and 2012 

 

As per the statistics of Road Transport and Highways Ministry of India, the registered 

vehicles in major cities as shown in Table 10, are utilized to calculate the future 

projections of vehicles in India using linear regression model. 

Linear regression is applied to the number of vehicles registered in Chennai to predict 

the future number of vehicles going to be on the roads of Chennai. The trend would 

result in an approximate value for the purpose of research. 

 

 

 

     (In thousands)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

       1 2 3 4 5 6 7 8 9 10 11 12 13

Agra … … … … … … … … … 580 640 704

Ahmedabad 846 899 978 1075 1632 1780 1451 1586 1691 … … 1682

Allahabad … … … … … … … … … … … 738

Amritsar … … … … … … … … … … … 803

Aurangabad … … … … … … … … … … 253 281

Bengaluru 1593 1680 1771 1891 2232 2617 2179 2640 3016 3491 3791 4156

Bhopal 309 333 361 392 428 476 524 571 617 674 755 829

Chandigarh … … … … … … … … … … … 1058

Chennai 1257 1356 1895 2015 2167 2338 2518 2701 2919 3149 3456 3767

Coimbatore 409 448 578 630 682 750 827 910 1002 1110 1241 1386

Delhi 3635 3699 3971 4237 4186 4487 5492 5899 6302 6747 7228 7350

Dhanbad … … … … … … … … … 31 41 462

Durg Bhilai … … … … … … … … … … … 445

Ghaziabad … … … … … … … … … 409 470 525

Greater Mumbai 1030 1069 1124 1199 1295 1394 1503 1605 1674 1768 1870 2029

Gwalior … … … … … … … … … 412 449 490

Hyderabad 951 $ 1241 1319 1356 1433 1522 2181 2444 2682 2728 3033 3387

Indore 517 550 592 645 705 771 844 929 1007 1098 1213 1338

Jabalpur … … … … … … … … … 516 559 605

Jaipur 644 * 693 753 824 923 1051 1177 1289 1387 1549 1694 1871

Jamshedpur … … … … … … … … … 56 67 682

Jodhpur … … … … … … … … … 577 636 868

Kanpur 370 385 425 425 ^ 425 ^ 425 ^ 553 598 642 940 1002 1067

Kochi 152 ** 152 166 166 ^ 166 ^ 166 ^ 257 247 303 322 409 480

Kolkata 664 @ 801 842 875 911 948 987 573 581 411 445 496

Kota … … … … … … … … … 440 473 953

Lucknow 465 556 615 615 ^ 615 ^ 615 ^ 801 962 1025 1107 1211 1315

Luddhiana … … … … … … … … … … … 1337

Madurai 219 240 281 304 330 364 402 440 478 530 603 680

Meerut … … … … … … … … … 387 423 420

Nagpur 416 459 503 543 770 824 884 946 1009 1079 1157 1237

Nashik … … … … … … … … … 358 398 444

Patna 293 313 336 336 ^ 378 405 437 471 516 581 658 743

Pune 620 658 697 755 827 874 930 1141 1153 1908 2094 2267

Raipur … … … … … … … … … 469 527 579

Rajkot … … … … … … … … … … … 760

Ranchi … … … … … … … … … … … 729

Srinagar … … … … … … … … … 172 184 201

Surat 534 575 633 692 692 * 692 * 912 982 1036 … … 1145

Tiruchirapalli … … … … … … … … … 400 457 521

Varanasi 333 339 366 366 ^ 366 ^ 366 ^ 456 482 522 497 538 588

Vijayawada … … … … … … … … … 523 466 553

Vadodara 475 506 546 586 586 * 586 * 861 934 1009 … … 839

Visakhapatnam 209 $ 364 393 435 435 462 472 515 559 586 617 683

(…) : not reported. (**) : Data reported for 2002 has been used.

(^) : Data relates to the year 2003 ($) : Data relates to the year 1999.

(*) : Data relates to the year 2004. (@ ): Data relates to the year 1998.

MOTOR VEHICLES

Table 20.5- TOTAL REGISTERED MOTOR VEHICLES IN MILLION PLUS CITIES

(as on 31st March)

Source;Ministry of Road Transport and  Highways

Million Plus Cities
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The highlighted values are equated in the straight-line equation Y=MX+C in which the 

dependent variable Y is the number of vehicles registered in a particular year at Chennai 

and independent variable X is the year of registration and the approximate number of 

vehicles which are going to be registered are calculated.  

 

 

In the same pattern extrapolation of the vehicle numbers is carried out by fitting a 

linear regression model for Delhi, Indore, Jamshedpur and Pune.  The highlighted 

values in the Table 11 are the predicted number of vehicles going to be registered in 

the respective cities.  

 

 

 

 

 

 

SUMMARY	OUTPUT

Regression	Statistics

Multiple	R 0,992589

R	Square 0,985233

Adjusted	R	Square0,983756

Standard	Error99,69981

Observations 12

ANOVA

df SS MS F Significance	F

Regression 1 6631692 6631692 667,1688 1,74E-10

Residual 10 99400,52 9940,052

Total 11 6731093

CoefficientsStandard	Error t	Stat P-value Lower	95% Upper	95%Lower	95.0%Upper	95.0%

Intercept -429638 16728,85 -25,6824 1,84E-10 -466912 -392363 -466912 -392363

X	Variable	1 215,3497 8,337317 25,82961 1,74E-10 196,773 233,9263 196,773 233,9263

RESIDUAL	OUTPUT PROBABILITY	OUTPUT

ObservationPredicted	Y ResidualsStandard	Residuals Percentile Y

1 1277,077 -20,0769 -0,2112 4,166667 1257

2 1492,427 -136,427 -1,43516 12,5 1356

3 1707,776 187,2238 1,969532 20,83333 1895

4 1923,126 91,87413 0,966485 29,16667 2015

5 2138,476 28,52448 0,300068 37,5 2167

6 2353,825 -15,8252 -0,16648 45,83333 2338

7 2569,175 -51,1748 -0,53834 54,16667 2518

8 2784,524 -83,5245 -0,87865 62,5 2701

9 2999,874 -80,8741 -0,85077 70,83333 2919

SUMMARY	OUTPUT

Regression	Statistics

0

1000

2000

3000

4000

2000 2005 2010 2015

Y

X	Variable	1

X	Variable	1	Line	Fit		Plot

Y

Predicted	Y
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Table 11, The extrapolated Number of Vehicles between the years 2019 and 2030 

(Numbers are in thousands). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2001 1257 1277,1 3635 3182,4 517 445,08 0 -96,321 620 342,91

2002 1356 1492,4 3699 3561,8 550 518,84 0 -66,611 658 491,53

2003 1895 1707,8 3971 3941,3 592 592,59 0 -36,901 697 640,16

2004 2015 1923,1 4237 4320,8 645 666,35 0 -7,1911 755 788,78

2005 2167 2138,5 4186 4700,2 705 740,11 0 22,519 827 937,4

2006 2338 2353,8 4487 5079,7 771 813,87 0 52,228 874 1086

2007 2518 2569,2 5492 5459,1 844 887,63 0 81,938 930 1234,6

2008 2701 2784,5 5899 5838,6 929 961,39 0 111,65 1141 1383,3

2009 2919 2999,9 6302 6218,1 1007 1035,1 0 141,36 1153 1531,9

2010 3149 3215,2 6747 6597,5 1098 1108,9 56 171,07 1908 1680,5

2011 3456 3430,6 7228 6977 1213 1182,7 67 200,78 2094 1829,1

2012 3767 3645,9 7350 7356,5 1338 1256,4 682 230,49 2267 1977,8

2013 - 3861,3 - 7735,9 - 1330,2 - 260,2 - 2126,4

2014 - 4076,6 - 8115,4 - 1403,9 - 289,91 - 2275

2015 - 4292 - 8494,9 - 1477,7 - 319,62 - 2423,6

2016 - 4507,3 - 8874,3 - 1551,5 - 349,33 - 2572,2

2017 - 4722,7 - 9253,8 - 1625,2 - 379,04 - 2720,9

2018 - 4938 - 9633,3 - 1699 - 408,75 - 2869,5

2019 - 5153,4 - 10013 - 1772,7 - 438,46 - 3018,1

2020 - 5368,7 - 10392 - 1846,5 - 468,17 - 3166,7

2021 - 5584,1 - 10772 - 1920,3 - 497,88 - 3315,4

2022 - 5799,4 - 11151 - 1994 - 527,59 - 3464

2023 - 6014,8 - 11531 - 2067,8 - 557,29 - 3612,6

2024 - 6230,1 - 11910 - 2141,5 - 587 - 3761,2

2025 - 6445,5 - 12290 - 2215,3 - 616,71 - 3909,8

2026 - 6660,8 - 12669 - 2289 - 646,42 - 4058,5

2027 - 6876,2 - 13048 - 2362,8 - 676,13 - 4207,1

2028 - 7091,5 - 13428 - 2436,6 - 705,84 - 4355,7

2029 - 7306,9 - 13807 - 2510,3 - 735,55 - 4504,3

2030 - 7522,2 - 14187 - 2584,1 - 765,26 - 4653

PuneYear Chennai Delhi Indore Jamshedpur
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7.2 Appendix 2 

 

The number of vehicles going to be registered in the future across various vehicle 

categories are predicted using linear regression and the below Table 12 represents the 

values between the year 2001 and 2029. 

 

 

Table 12, Extrapolated vehicle numbers across various categories between the years 

2019 and 2029 

 

 

 

 

 

 

 

Year Passenger Vehicles Commercial Vehicles Three Wheelers Two Wheelers 

2001 669719 162508 212748 4271327

2002 723330 203697 276719 5076221

2003 989560 275040 356223 5622741

2004 1209876 353703 374445 6529829

2005 1309300 391083 434423 7608697

2006 1545234 520000 556124 8466640

2007 1777583 549006 500660 8026681

2008 1838593 416870 497020 8419792

2009 2357411 566608 619093 10512903

2010 2987296 752735 799553 13376451

2011 3146069 929136 879289 15427532

2012 3233561 831744 839742 15721180

2013 3087973 699035 830108 16883049

2014 3220172 697083 949021 18499970

2015 3717886,429 908157,956 1001610,747 18614962,62

2016 3946026,743 959262,3692 1057776,295 19721309,89

2017 4174167,057 1010366,782 1113941,842 20827657,16

2018 4402307,371 1061471,196 1170107,389 21934004,43

2019 4630447,686 1112575,609 1226272,936 23040351,71

2020 4858588 1163680,022 1282438,484 24146698,98

2021 5086728,314 1214784,435 1338604,031 25253046,25

2022 5314868,629 1265888,848 1394769,578 26359393,52

2023 5543008,943 1316993,262 1450935,125 27465740,8

2024 5771149,257 1368097,675 1507100,673 28572088,07

2025 5999289,571 1419202,088 1563266,22 29678435,34

2026 6227429,886 1470306,501 1619431,767 30784782,61

2027 6455570,2 1521410,914 1675597,314 31891129,89

2028 6683710,514 1572515,327 1731762,862 32997477,16

2029 6911850,829 1623619,741 1787928,409 34103824,43
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7.3 Appendix 3  

 

Trend of increase in the vehicle registrations of cities Delhi and Indore. 

 

 

 

Graph 11 Delhi Vehicle Registrations vs year 

 

Graph 12 Indore Vehicle Registrations vs Year
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