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Abstract— The automobile industry in India is growing at a 

very fast pace. India has become one of the leading 

manufacturers of vehicles in the whole world and soon will 

become number one. There are many challenges in front of 

the Original equipment manufacturer (OEM’s). The biggest 

challenge now in front of the OEM’s is the emission norms 

that are set by the government of India called as the Bharat 

Stage Norms (BS VI) as well as for the Oil Manufacturing 

Companies. The Oil Manufacturing Companies will have to 

come up with new type of fuel which contains very less 

amount of Sulphur. For lowering the emission the OEM’s 

will have to make changes in engine Design, Engine control 

System and the Exhaust System. The are various methods and 

components that can be use to lower the emission such as 

Catalytic Convertor , Diesel Particulate Filter (DPF), Exhaust 

Gas Recirculation (EGR), LNT (Lean NOx Trap) etc. By 

taking this step one can lower down the emission cause due 

to burning of fuel. Other than this in the near future the 

alternate fuels, Hybrid vehicles, Electric Vehicles will come 

into the picture. 
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I. INTRODUCTION 

The Indian Automobile Industry is one of the largest producer 

of vehicles in the in the world with approximately 

2,53,14,460 vehicles in 2016-17 including Passenger Cars, 

Light Commercial Vehicles, Medium and Heavy 

Commercial Vehicles and 2 wheelers.(Fig. 2) 

The first car ran on Indian road was in 1897 and until 

1930’s the cars were directly imported but in very small 

numbers. As the coin has two sides, the invention of 

automotive industry too has positive as well as the negative 

impact. Automobile industry has affected the aspects of 

society such as family life, the economy of the system and 

environment around us. The transport vehicles are most 

widely accepted mode of transport of goods and people all 

around the world other than the railways, airways and 

waterways. The Indian Automobile industry provides 

employment to around 10 million people across India in the 

fields of Raw Materials, Production, Storage, Selling, 

Marketing etc. 

The growth of Indian middle class along with the 

growth of economy over the last few years has resulted in a 

host of global automotive giants in setting their foot inside the 

Indian Market and now thanks to involvement to make in 

India Program, the production of vehicles is bound to increase 

four folds in coming some years. More ever India also 

provides trained man power at competitive cost making the 

country a manufacturing hub for many foreign automobile 

giants. 

India proves to be potential market as compared to 

most of the other countries as far as automobile industry 

growth is concerned. The graph below shows the change in 

growth of automobile production over the past decade and 

half and the growth of GDP showing that the purchasing 

power of the middle class especially resulting in the growth 

of production which can be interlinked from the graph. All 

thanks to liberalization for opening the market for foreign 

companies to come to India. The dip in the GDP was a result 

of the recession which happened in 2008. (Fig. 1) 

 
Fig. 1: Growth of GDP of India from 2000-01 to 2016-17 

 
Fig. 2: Total Automobile Production (PV, 2-3 Wheelers, 

LCV etc.) 

II. MARKET OVERVIEW 

India is the Largest Tractor manufacturer, 2nd Largest Two 

Wheeler Manufacturer, 2nd Largest Bus Manufacturer, 5th 

Largest Heavy Truck Manufacturer, 6th Largest Car 

Manufacturer, and 6th Largest Commercial Vehicle 

Manufacturer. The market share of the total automobile 

industry comprises of two wheelers, Passenger vehicles, 

Three Wheelers and Commercial vehicles. The graph below 

shows the composition of the above mentioned classes for the 

FY-16. (Fig. 3) 

 
Fig. 3: Automobile Market Composition for FY-16. 

In order to keep up with the growing demand, 

several auto makers have started investing heavily in various 

segments of the industry during the last few months. The 

industry has attracted Foreign Direct Investment (FDI) worth 

US$ 15.79 billion during the period April 2000 to September 

2016, according to data released by Department of Industrial 

Policy and Promotion (DIPP).Some of the major investments 

and developments in the automobile sector in India are as 

follows: 

1) Electric car maker Tesla Inc. is likely to introduce its 

products in India in end 2017. 
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2) Suzuki Motor Corporation, the Japan-based automobile 

manufacturer, plans to invest Rs 2,600 crore (US$ 390 

million) for setting up its second assembly plant in India 

and an engine and transmission unit in Mehsana, Gujarat. 

3) China’s biggest automobile manufacturer, SAIC Motor, 

plans to invest US$ 1 billion in India by 2018, and is 

exploring possibilities to set up manufacturing unit in 

one of three states – Maharashtra, Andhra Pradesh and 

Tamil Nadu. 

4) General Motors plans to invest US$ 1 billion in India by 

2020, mainly to increase the capacity at the Talegaon 

plant in Maharashtra from 130,000 units a year to 

220,000 by 2025. 

5) FIAT Chrysler Automobiles has recently invested 

US$280 million in its Ranjangaon plant to locally 

manufacture Jeep Compass, its new compact SUV which 

will be launched in India in August 2017. 

6) And many more to follow. 

From the Fig (4) below we can see the production of the 

vehicles in the country from FY-2006 to FY-2016 

 
Fig. 4: Production of Passenger Vehicles, Commercial 

Vehicles, Three Wheelers, Two Wheelers. 

As we know that Petrol, Diesel which are the life 

line for this vehicles are exhausting at a faster rate and 

therefore there is a need for finding out some alternatives for 

this and some companies have initiated the use of alternate 

fuel such as Electric vehicles, Hybrid Vehicles etc. Enlisted 

are some names who have started investing in alternate fuels. 

 Hero MotoCorp Ltd seeks to enhance its participation in 

the Indian electric vehicle (EV) space by pursuing its 

internal EV Programme in addition to investing Rs 205 

crore (US$ 30.75 million) to acquire around 26-30 per 

cent stake in Bengaluru-based technology start-up Ather 

Energy Pvt Ltd. 

 And many more are there. 

III. EMISSION NORMS 

BS stands for Bharat Stage and it is set by Central Pollution 

Control Board of India (CPCB). BS is basically the emission 

standard given by government of India to regulate the air 

pollutants coming from Internal Combustion Engines.BS 

norms is based on the European Emission Regulation. 

Today pollution is natures as well as human health 

concern in our country and around the whole world. India has 

most polluted cities in the world. 30 Indian cities figure in the 

top 100 most polluted global cities according to World Health 

Organization. Exposure to air pollution continuously can lead 

to many kinds of diseases such as lung ailments, cancer, 

breathing problems, Cardio Vascular Problems etc. For 

curbing this unwanted pollution the government of India 

introduced the Bharat Stage Emission Norms in order to 

reduce the pollution. 

The first emission norm was introduced in 1991 for 

petrol and for diesel in the year 1992. Emission norms were 

further tightened in 1996 with compulsory fitment of 

Catalytic Convertors in Petrol cars. In order to have a 

common emission norm, the government introduced the 

Bharat Stage in 2000. These norms specify the maximum 

permissible emission limit for carbon monoxide (CO), 

Hydrocarbons (HC), Nitrous Oxide (NOx) and Particulate 

matter. The following table (1) shows the introduction of BS 

standards for the four- wheelers 

Standards Reference Year Region 

India 2000 Euro I 2000 Nationwide 

BS II Euro II 2000 4 Cities* 

  2003 14 Cities* 

  2005 Nationwide 

BS III Euro III 2005 14 Cities 

  2010 Nationwide 

BS IV Euro IV 2010 14 Cities 

  2017 Nationwide 

BS V Euro V To be Skipped 

BS VI Euro VI 2020 Nationwide 

*Citation :- 1) 4 Cities :- Delhi, Mumbai, Kolkata,       

Chennai 

2) 14 Cities :- Delhi, Mumbai, Kolkata, Chennai, 

Benguluru, Hyderabad, Ahmedabad, Pune, Surat, 

Kanpur, Lucknow, Solapur, Jamshedpur, Agra` 

Table 1: Introduction of BS Norms in India 

As we know that the pollution is growing at a very 

fast rate and to have control on it the government has imposed 

the emission norms. The BS VI norms will be very strict as 

compared to the BS IV norms. The government of India is 

planning to skip BS V norms because of the fact that we are 

lagging behind the Euro norms. In the Europe they have 

already introduced the Euro V. The emission norms in our 

country are based on the European Norms. From the Table 

(2) we get to know the emission norms for the Light Duty 

Petrol and Diesel Vehicle. 

 BS IV Norms BS VI Norms 

Petrol 

(g/km) 
1 2 3 1 2 3 

CO 0.50 0.63 0.74 0.50 0.63 0.74 

HC - - - - - - 

HC+NOx 0.30 0.39 0.46 0.17 0.195 0.215 

NOx 0.25 0.33 0.39 0.08 0.105 0.125 

PM 0.025 0.04 0.06 0.0045 0.0045 0.0045 

 BS IV Norms BS VI Norms 

Diesel 

(g/km) 
1 2 3 1 2 3 

CO 1.00 1.81 2.27 1.00 1.81 2.27 

HC 0.10 0.13 0.16 0.10 0.13 0.16 

HC+NOx - - - - - - 

NOx 0.08 0.10 0.11 0.06 0.075 0.082 

PM - - - 0.0045 0.0045 0.0045 

Citation :-  1 :- M&N1 Class 1 :- Power Driven Vehicles 

having at least 4 wheels and Carriage for passenger or 

goods (<3.5Tonnes) 2 :-N1 Class 2 :- Power Driven 

Vehicles having at least 4 wheels and Carriage for 

passenger or goods (>3.5Tonnes and <12 Tonnes) 3 :-N1 

Class 3 :- Power Driven Vehicles having at least 4 wheels 

and Carriage for passenger or goods (>12Tonnes 

Table 2: BS IV and BS VI Emission Norm Detail 
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BS VI will reduce the emission of Particulate Matter 

by 80% and Nitrous Oxide by 68%.  

IV. CHALLENGES IN BS VI 

From the above table it can be clearly differentiate between 

BS IV and BS VI emission norm limits for Petrol, Diesel and 

its pollutants like CO, HC. NOx PM. From the table (3) we 

get to see that the OEM’s will have to make changes such as 

Engine Design, Engine Control System and Exhaust System. 

The challenge is not only for automobile manufacturers but 

also for the Oil manufacturing Companies for getting Sulphur 

Controlled Oil. 

Segment BS III / BS IV BS VI Cost Implications 

PV-Petrol 

 Combustion- MPFI 

 Exhaust – Three way 

catalytic convertor 

 Improved version of MPFI and three way 

catalytic convertor; Engine Downsizing 

 Combustion- Gasoline Direct Injection 

 Exhaust– Gasoline Particulate Filter 

20000-30000 rs per vehicle 

(4-6% of present cost) 

PV- Diesel 

 Combustion- CRDi 

with EGR Exhaust 

and Turbocharger 

 Exhaust- Diesel 

Oxidation Catalyst 

 Main Changes in the Fuel Injection System 

 Exhaust- LNT for controlling NOx levels 

 DPF for controlling PM level 

75000-100000 rs per 

vehicle 

(10-12% of vehicle cost) 

Light and 

Medium 

CV’s 

 Exhaust- DOS in BS 

III 

 EGR or SCR in BS 

IV 

 Combustion- High Pressure Direct Ignition 

 Exhaust 

Engine Cost may go up by 

~50% from a base level of 

200000 rs. 

   

 DOC for CO and HC level 

 EGR+SCR for NOx 

 DPF for PM levels 

 

Heavy 

CV’s 

 Exhaust- DOS in BS 

III 

 EGR or SCR in BS 

IV 

 Combustion- High Pressure Direct Ignition 

 Exhaust – DOC for CO and HC level 

 EGR+SCR for NOx 

 DPF for PM levels 

Engine Cost may go up by 

~50% from a base level of 

300000 rs. 

Citation: 1. MPFI: Multi Point Fuel Ignition 2. CRDi: Common Rail Direct Injection 3. EGR: Exhaust Gas recirculation 

4. LNT: Lean Nitrox Trap. 5. NOx: Nitrous oxide. 6. DPF: Diesel Particulate Filter. 7. PM: Particulate Matter. 

8. DOC: Diesel Oxidation Catalyst 9. SCR: Selective Catalytic Reduction 

Table 3: Present and Future Technology to be Introduced and its effect on price.

The Other Challenges in BS VI are as follows: 

1) Timeline: - As we have entered in mid-2017 and the BS 

VI is going to be implemented in 2020 so OEM’s have 

very less time in their hand in order make changes in the 

engine design as well as meeting the full production of 

engines for vehicles. An engine need at least 3 years for 

getting fully tested. 

2) Vehicle Safety – If the technology is inadequately 

validated safety issues like un-intended acceleration or 

fires which may arise due to improper regeneration of the 

particulate trap. To achieve temperatures of 600 degrees 

Celsius required burning the soot in DPF, and equipment 

manufacturers would have to work with temperatures of 

400 degrees in sight. Usually, diesel is injected to 

increase temperatures, but the accumulation of excess 

fuel in the compartment can cause a fire. The injection 

rate has to be optimized and vehicles re-engineered for 

safety. The integrity of the vehicle too has to be 

considered. This would require validation tests over 

600,000-700,000 km — a process that may take up to 

four years. 

3) Huge Investment :- The shift from BS IV to BS VI is 

likely to cost 50,000 to 80,000 Crore to Oil 

Manufacturing Companies because the oil required for 

the BS VI engines must contain less than 10ppm of 

sulphur whereas the present fuel contains more than the 

desired value. 

4) Price: - The price of petrol vehicle will increase by 

50,000 to 70,000 and diesel by 1,50,000 to 2,00,000 rs 

and in India we get price sensitive customer. 

5) Alternate Fuel: If the price of the vehicle gets higher than 

the people will turn to alternate fuels such as Hybrid 

Vehicles or Electric Vehicles as they will get the same 

result in less price. 

6) GST Effect: - The recently announced GST Tax slab 

places the Vehicle in the 28% tax slab and additional cess 

is attracted depending upon the vehicle size and the type 

of car. 

V. EFFECT OF BS VI 

As the BS VI norms are going to be implemented in 2020 that 

means that the OEM have very less time to prepare engines 

that satisfy the BS VI norms and as we all know that 

designing, Manufacturing and Testing of any engines need 

atleast 2 to 3 years, hence the OEM’s have very less time to 

develop the new engines which may prove as a major setback 

for the production of cars. 

The other effect of BS VI implementation is that the 

prices of vehicles will rise i.e the petrol car will rise by 50000 

to 70000 rs per car whereas the diesel cars will rise by upto 

150000 to 200000 rs per car. 

From the recent trends it was seen that the customers 

were more attracted to diesel vehicles because of the reason 

that the prices of diesel are less as compared to petrol and 

while buying the car the customers would have to pay a time 

time little bit more cost than the petrol version and would ripe 

the benefit of diesel car but in the BS VI stage as the car cost 

per unit rises the customers will once again shift the trend 

towards the petrol cars. 
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For less emission of gases we need fuel which has 

less sulphur content and for that the government will have to 

invest heavily in the oil refineries to get oil containing less 

sulphur and for that an estimate of 50000 to 80000 crores is 

required. 

As the price the customers will shift their minds to 

the Electric or Hybrid Vehicles. 

There will be some positive effects as well such as 

due to less emission we will have Clean and Healthy Air and 

due to this we will get improved quality of engines and the 

average of the car will also increase. 

VI. FUTURE GROWTH 

When we look at the cars around us, we realize how much 

these car have evolved in last 10 years. The changes are huge 

and drastic considering technological advances. But bigger 

changes are yet to come, or should we say the changes are 

coming faster than ever before. Some of the Future growths 

which are in pipeline or already have been brought in actions 

can be seen as 

A. Alternative Sources of Energy 

We don’t see the conventional petrol or gasoline or diesel 

going a long way into future. The fuel prices are bound to 

shoot with time and depletion of crude oil from planet would 

make things worse. The next big thing will be electrically 

driven cars or maybe hybrid cars which have electrical as well 

as conventional fuel burning engines. But electrical cars have 

better future prospects because they are technically simpler 

than combustion based engines. This technology basically 

removed the need of an engine by putting the motor that 

drives the wheels right inside the wheels. These kind of 

innovations not only make cars cheap, but also light weight, 

more reliable, and easy to produce. We are seeing an era of 

Hybrid cars that run on petrol and battery, tomorrow we will 

have more cars that run primarily on batteries. Also fuel cells 

are a great opportunity if they can be produced for cheap cost. 

More than anything, pollution, cost and economy will decide 

what fuels we settle for, but crude is meant to go in a few 

decades anyways. 

B. Regenerative Braking, Regenerative Suspensions and 

Solar Power 

Whenever you apply brakes, a lot of car’s energy is wasted as 

heat is produced due to friction in brakes; but with need to 

make the cars more fuel efficient, and mass production of re-

generative braking systems, this will soon change. It will 

make the brakes sophisticated and costly than they are, but 

will save on fuel by getting a part of braking energy to be 

utilized back to run the car. Currently there are electrical 

regenerative brakes that are more in research labs, but they 

will reach your cars as they get cheaper with time. There can 

be hydraulic re-generative brakes and more may come out as 

a part of energy conservation research going around the 

world. 

C. Light Weight and Aerodynamic Cars 

The invention of new polymers, alloys, and carbon fiber re-

enforced bodies, the cars of today are lighter than ever before, 

and this trend will continue to make cars more light in weight 

and aero-dynamic in shape, what this means is better 

performance in acceleration, braking and also more fuel 

efficiency. If the weight of your car reduces to half, the 

performance will surely change drastically. 

D. Corporate Average Fuel Efficiency (CAFÉ) Norms 

The Corporate Average Fuel Efficiency or CAFE standard is 

the average annual fuel efficiency for the fleet of each vehicle 

manufacturer. And it is measured in terms of global warming 

causing CO2 emissions. The norms aim to reduce carbon 

footprint and mandates constant improvement in fuel 

efficiency of vehicles sold. 

The norms notified by the government in 2014 

mandates a target of 129.8gms of CO2 per km for FY-18 and 

113gms of CO2 per km for FY-2022 from the levels of 

142gms per km seen in 2014-15. 

This would mean an average increase in fuel 

efficiency of 14% by FY-18 and 38% thereafter for 2022.If 

executed on time; the new norms will result in saving of about 

20 million tonnes of fuel by 2025. This, according to an 

estimate by experts, will spell a windfall gain of about Rs 

90,000 crore every year after the norms are implemented until 

2025. 

VII. CONCLUSION 

Automobile Industry has made a major contribution in Indian 

Economy. Industry has made tremendous growth due to 

favorable government policy, increase in purchasing capacity 

of middle class, easy and cheap auto Finance facilities etc. 

But vehicle has been considered as a major contributor for air 

pollution in India. Hence bharat stage VI was implemented to 

curb the pollution level. OEM’s will have to face a lot of 

challenges in order to satisfy the Norms. 

After the implementation of the BS norms, there will 

a high shift from Pure IC Vehicles to mild hybrid vehicle and 

Electric vehicles. But according to the new GST Law that is 

going to be implemented from 1st July 2017 extracts a tax of 

43% on hybrid vehicles. 

The government of India has taken a initiative of 

Faster Adoption and manufacturing of Electric (Hybrid) 

Vehicles (FAME) policy on 1st April 2015 to support hybrid 

/ electric vehicles market development and for that 127 crore 

have been allocated for the successful implementation of 

scheme. 

In this paper we have discussed about the effect of 

Bharat Stage emission norms which are going to be 

implemented in 2020 and the challenges that the OEM’s will 

have to face in order to meet the demand of the norms. As 

well we discussed about the effect after this norms are 

implemented and the future trends that are either 

conceptualized or in the pipeline to get launched. 
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