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 India is the 7th largest country in the world covering an area of 3.5million 
square kms  

 India has a population of 1.2 Billion. 
 India is 3rd largest economies in the world by purchasing power parity.  
 30 percent of India population ( Census 2011)  live in urban areas and the 

rate of urbanisation is growing steadily.  
 The automobile population in India has increased from a mere 0.3 million in 

1951 to more than 141 million in 2013. The growing cities have generated 
high levels of demand for travel by motor vehicles in the cities.  

 The increasing in purchasing power of the individuals and easy loan from the 
banks to buy automobiles has resulted in tremendous increase in the 
population of automobiles in the cities.  

 Due to higher income levels and greater needs for mobility in the urban 
areas, more automobiles are owned and operated by individuals. This trend is 
backed by the development of better quality road network connecting rural 
areas.    

THE INDIA 
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 The Indian Auto Industry is harmonizing both Safety & Emission 
regulations with International Standards for sustained growth of the 
Industry for combating the environment and become a global export 
hub. 

• The Safety Regulations are being aligned with the ECE regulation and 
the Road Map prepared by SIAM envisages alignment by 2010. 

• In India, the vehicle population is growing at rate of over 5% per annum 
and today the vehicle population is approximately 40 million. The 
vehicle mix is also unique to India in that there is a very high proportion 
of two wheelers (76%). 
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Ambient Air Pollution in India 
• Eighty per cent of Indian cities already violate the National Ambient Air Quality 

Standards (NAAQS) for Respirable Suspended Particulate Matter (RSPM) 
concentrations. Concentration of oxides of nitrogen (NOX) in Indian cities are close to 
the standards and are expected to exceed in future. 
 

• Not just big cities, but many smaller cities are also critically polluted, with exceedance 
levels1.5 times more than the norm for RSPM. 

Annual air pollutant concentrations in Indian cities (2010) with respect to prescribed standards 
Source: CPCB (2012) 
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    Ambient air pollution has been identified as the fifth biggest cause of mortality in India. 
 

 Fine particulate matter from diesel engine exhaust, has been linked with increasing risk of lung cancer 
(WHO 2012). 
 

 Air pollutants such as Ground Level Ozone (GLO) which are formed by the reactions of precursors like 
NOX and Volatile Organic Compounds (VOCs) caused an estimated loss of about 5.6 million tonnes in 
the yields of wheat, rice, cotton, and soybeans in India in 2005. This amounts to approximately USD 
1.3 billion of economic loss (Ghude et al., 2014). 
 

 Black carbon (a dominant part of the particulate matter from diesel engines exhausts) is now known to 
have the second highest radiative forcing (Bond et al., 2013). 
 

 Growing air pollution has made the capital city of Delhi rate  
      among the top polluted cities of the world. 

 

 Transport sector is one of the prime contributors to  
     air pollution in cities. 

 
 

Impacts 
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BAU scenario 

Status in Delhi (CPCB 2014), ICMR 2013), (GNCTD 2013) 

Energy Consumption                                                              
in the road transport sector in India  

(MoRTH 2013), (TERI 2013) 
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Indian Automobile Industry Growth  
   
• Domestic growth   :    12% 
• Export growth        :   25%  

Share of domestic and export vehicles in India 
(SIAM 2013) 
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• An advancement to BS-V standards by 2020 (ALT-1) 
can result in significant emission benefits                                   
(46 per cent). 
 

• However, introduction of BS-VI emission standards 
 (ALT-2 scenario) by 2020 which involve the use of 
 advanced tail-pipe treatment devices can reduce the 
 PM emissions to lowest possible levels. 

PM and NOx emission reduction in different scenarios 
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Total number of registered vehicles in India 

Total number of registered vehicles – State & UT wise 
Total number of registered vehicles                                          

in Metro cities (1million plus)  in India  

Composition of total number of registered vehicles in India 

3rd AAI Summit,  
Hotel Novotel Impact, Bangkok(Thailand)                     

(3rd-4th Dec 2014) 

“Road Map of Fuel Efficiency and Emissions in India” 
Neelkanth V. Marathe,  ARAI (India) 



 Absolute number of HDV was increased. Increase 
in LDVs was more. 
 HDV composition reduced from 38 % (1951) to 10 

% (2002) and further to 9% (2011).  
 

 Increased competition among the road and rail 
mode for goods transportation. 
 Resulted in increased pressure on existing road 

network  - increase in growth of the different 
commercial vehicles and also average daily 
kilometers travelled  

 

HDV composition (2011) 
 Light Commercial Vehicle (LCV) - 40 % 
  Heavy Commercial Vehicle (HCV) and Multi-Axle, 

Commercial Vehicles (MAV) ~45%  
 Buses ~15 % 

Growth of HDV in 
India (1951 – 2011) 

Change in composition in India – HDV vs LCV  
(1951 – 2011) 

Composition 
of HDV in 

India ( 2011) 
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Vehicle kms travelled in selected countries  
(2007) 

USA – 5000 billion VKT 
India  - 930 billion VKT  

Annual vehicle kilometers travelled                                   
by different vehicles 
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Growth of Vehicle kms travelled at National Level 
(2002 – 2030) 
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Growth of Vehicle kms by HDV and LDVs at National Level  
(2002 – 2030) 
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 Need of Emission and Efficiency Road map 
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World Class Vehicle Emission and Fuel Efficiency Norms. 
WHY ?? 

 Increasing air pollution has become a great health hazard and is responsible 
for increase in respiratory and cardiovascular diseases in the urban areas.  

 The Government's policy of gradually withdrawing the subsidy on diesel may 
have only a marginal impact on GHG emissions as most of the diesel 
consumption is by commercial vehicles, where a switchover to any other 
form of fuel is not possible.  
 

 The use of diesel by private cars and SUVs may reduce on account of the 
increasing consumer prices.  
 

  It is, therefore, a need for stricter fuel emission norms in order to bring a 
drastic reduction in fuel usage and as well as air pollution.  
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Ref : Dr Acharya (IOCL) 

Major Factors affecting Energy Efficiency in Transport Sector 
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Vehicle Emission Loads with proposed emission norms (2010-2030) 
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Diesel most consumed in domestic market  

 

• Diesel accounts for over 43% of 158.2 million tonne of 
petroleum products consumed in 2013-14   
 

  Crude oil prices are rising.  
 

 This can hurt India tremendously as it imports nearly 80 per 
cent of its   crude oil needs.  
 

 According to the International Energy Agency, cars will be one 
of the primary drivers of energy demand in the transport sector 
in the coming decades. 

India needs effective fuel economy targets and strictly 
enforceable regulatory design for passenger cars. 
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Projected annual emissions with proposed policy action ( 2010 – 2030 ) 
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Annual CO2 emission from HDVs considering  
implementation of all modes and Fuel efficiency policy  
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Vehicle Emission Norms ( India ) 
 

 Vehicle population in India has grown tremendously since the year 1951. 
 

 Number of vehicles registered in 28 states and 7 union territories of India ~ 141 million (2011).  
 

 Vehicle Kilometres travelled increased from 673 Billion (2002) to 4733 Billion (2013). 
 

 The Auto Fuel Policy -2003 laid down a road map for vehicular emission and fuel quality 
standards for the remainder of the new century’s first decade. This road map has been largely 
implemented.  
 

 In 2010, Bharat IV fuel quality standards and vehicle emission standards for four-wheeled 
vehicles were implemented in 13 major cities, while Bharat III standards took effect in the rest 
of the country. As of January 2013, Bharat IV standards had been expanded to about ten more 
cities, most of which are along fuel supply routes. For two- and three-wheelers, India followed 
an independent path and regulated emissions in a different manner than Europe and China.  
 

 This first phase of emission reductions from all on-road vehicular sources represents great 
progress. 
 

 Further due to congestion in the road network and in absence of proper polices to tackle the 
Vehicle kilometres Travelled by the vehicles, marginally reduced the benefits gained  

 
(CRRI, 2009) 
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Estimation of Vehicle Emission Loads 

Vehicle emission loads with proposed emission norms                 
in India (2002-2030) 
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Status of Emission norms :                                                                       
Road vehicles and Non-road vehicles  
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• The health impacts of the deteriorating ambient air quality in urban cities 
worldwide are of serious concern.  

 

• According to the World Health Organisation (WHO), one of the top ten causes 
of death is attributed to air pollution (WHO, 2010); diesel engine exhaust, for 
instance has been linked with increased lung cancer risk (WHO, 2012).  

 

• Motor vehicles are one of the major sources contributing to air pollution at 
local, regional and global scale.  

 

• India, which has the largest number of megacities in the world, is facing 
serious air quality problems in its urban areas.  

 

• India's transport sector is the fastest growing consumer of energy. 
Recognising these adverse environmental effects, the Government of India 
has taken several policy measures to bring down the pollution levels due to 
vehicular sources.  

DRIVING  FORCE 
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DRIVING  FORCE 

• Improvement in vehicular technology and the quality of fuel aimed at 
reducing tail-pipe emissions from vehicular sector are significant 
interventions amongst several others.  
 

• While the developed world has moved to the stricter Euro-V/VI 
emission norms, the developing countries like China and India have 
only reached the level of Euro-III equivalent norms across the country.  
 

• It may be noted that in India there is only one set of ambient air quality 
standards applicable for the whole country, however, two different 
vehicle emission/fuel quality standards exists for different regions.  
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EMISSION REGULATIONS IN INDIA 
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 2 wheelers  
 3 wheelers 
 Passenger cars, LMV, SUVs 
 HCVs – truck and buses 
 Agricultural Tractor 
 CEVs  (Construction equipment Vehicles) 
 Diesel Generator Engines 
 Petrol Generator Engines 



• 1991 – Idle CO Limits for Gasoline Vehicles and Free Acceleration Smoke for Diesel 
Vehicles, Mass Emission Norms for Gasoline Vehicles. 

• 1992 – Mass Emission Norms for Diesel Vehicles. 
• 1996 – Revision of Mass Emission Norms for Gasoline and Diesel Vehicles, mandatory 

fitment of Catalytic Converter for Cars in Metros on Unleaded Gasoline. 
• 1998 – Cold Start Norms Introduced. 
• 2000 – India 2000 (Equivalent to Euro I) Norms, Modified IDC (Indian Driving Cycle), 

Bharat Stage II Norms for Delhi. 
• 2001 – Bharat Stage II (Equivalent to Euro II) Norms for All Metros, Emission Norms for 

CNG & LPG Vehicles. 
• 2003 – Bharat Stage II (Equivalent to Euro II) Norms for 13 major cities. 
• 2005 – From 1 April Bharat Stage III (Equivalent to Euro III) Norms for 13 major cities. 
• 2010 – Bharat Stage III Emission Norms for 4-wheelers for entire country whereas Bharat 

Stage ñ IV (Equivalent to Euro IV) for 13 major cities. Bharat Stage IV also has norms on 
OBD (similar to Euro III but diluted)  
Data Source: Wikipedia.org 

Overview of the emission norms in India 
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 India finalized the fourth stage of emission standards for motorized      
two-wheeled vehicles on July4, 2014. 
 

 The Bharat Stage (BS) IV standards will go into effect for type approval 
of new motorcycle models in April 2016, and for all motorcycle models 
in April 2017.  
 

  The Bharat Stage IV standards cover motorized two-wheeled vehicles 
with engine displacement volume above 50 cc and a maximum design 
speed above 50 km/h (Vd > 50 cc, VMax > 50 km/h).  

BHARAT STAGE IV EMISSION STANDARDS                                          
FOR TWO-WHEELERS IN INDIA 
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 Highlights of proposed BS(IV) : 
 
 new standards tighten the HC+NOX emission limits by 23%–60%, 

depending on motorcycle category. Independent NOx standard in 
addition to HC+Nox. 
 

 adoption of the Worldwide Harmonized Motorcycle Test Cycle (WMTC) 
as the mandatory test cycle. India has now harmonized the testing 
cycle as well as the definition of motorcycle categories as per United 
Nations Economic Commission for Europe (UNECE) Global Technical 
Regulation 2 (GTR-2).  
 

 establishes the first evaporative emission standards for two-wheelers 
in India. 
 

 BS IV standard prohibits  release of crankcase emissions form BS IV 
motorcycles into the atmosphere.  

BHARAT STAGE IV EMISSION STANDARDS FOR TWO-WHEELERS IN INDIA 
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The WMTC better reflects real driving conditions, with higher 
maximum speed and steeper acceleration ramps than the IDC. 
 

Another significant change is that BS IV defines independent NOX 
standards, in addition to the combined HC+NOX limits. This 
requirement will force manufacturers to adopt technology that 
specifically targets NOX, including electronic fuel injection, better 
designed three-way catalyst systems, and, very likely, oxygen sensors. 
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BHARAT STAGE IV EMISSION STANDARDS FOR TWO-WHEELERS IN INDIA 
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BS IV emission standards for small 2-W vehicles   
IDC test cycle  
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• The BS IV standards give manufacturers some flexibility by allowing certification under 
• two different sets of evaporative and tailpipe emission limits.  

 

• The alternative evaporative emission standards allowed in Bharat IV are 2 or 6 grams of 
hydrocarbons (HC) emitted during the sealed housing for evaporative determination (SHED) 
test. 

 

• Manufacturers can elect to deploy vehicle designs able to meet the lower evaporative 
emission standard (e.g., sealed fuel systems) and rely less on tailpipe HC emission controls, 
or opt for the higher evaporative emission standard and employ engine and after-treatment 
systems to achieve lower tailpipe HC emissions. 

 

• Currently only China, Taiwan Province of China, Thailand and the United States have adopted 
evaporative emission standards for motorcycles, typically at 2 g/test. Europe will implement 
this requirement by 2016–2017. 

For the SHED test the vehicle is placed in a sealed, temperature-controlled chamber 
and evaporative hydrocarbon emissions are measured while the temperature within 
the chamber is varied to reflect variation in ambient temperatures over the course of 
a day. 

In contrast to the EU, where durability is defined for 50,000 km, the Indian regulation 
sets the durability requirement for only 30,000 km.  
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Recommended Vehicle Emission Standards in India  
(ref : Auto Fuel Policy) 
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Emission Standards in India for On-Road Diesel – CNG HDV engines  
(GVW > 3.5 t) 



Emission Standards in India for On-Road Diesel – CNG HDV engines  
(GVW > 3.5 t) 

DF  
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Emission Standards in India for Agricultural Tractor Engines 
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Emission Standards in India for Power Tiller  engines 
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Emission Standards in India for CEV engines 

DF 
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Emission Standards in India for Diesel Genset Engines upto 800 kW 
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 Periodic phasing out of older vehicles 
 Infrastructure development 
 Improved roads / express highways / ring roads etc 
 Removal / reduction of traffic congestions inside 

city 
 Synchronization of traffic signals to have least 

stoppages at signals 
 Fuel quality improvement 

Factors other than engine technology 
influencing emission & fuel economy 
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 Status of Fuel efficiency norms in India 
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Projected growth of Vehicle category-wise energy use in India ( 2010 – 2030 ) 
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With commercial vehicles and buses guzzling more than a 
third of all diesel consumed in India, the Indian government 
has constituted a high-level committee to develop fuel 
economy norms for heavy-duty vehicles. 
 
The committee will develop “a road map for fuel efficiency 
norms for heavy duty vehicles (trucks and buses) in India". 
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 10% fuel efficiency improvement 
from 2020 and 15 %  from 2025, can 
taper the growth trajectory of diesel 
consumption significantly.  
 
 This could lead to a saving of diesel 

annually by the year 2030 amounting 
to about 5000 billion INR.                           
(based on 65 Rs/litre)  
 
 This clearly emphasizes the need for 

stringent fuel efficiency norms in the 
country, which will not only lead to 
reduction in fuel consumption, but will 
also reduce import dependency in 
the future.  Vehicle category and fuel-wise distribution of 

energy used in India (2010) 
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HDV sector in India  
 There has been a sharp increase in energy demand from the HDV sector in India, 

mainly because of the increased transport demand and continuous erosion in the 
share of railways in freight movement and increase in share of less fuel efficient     
road transport. 

 

 Road transport is the most dominant mode of transport with over 50 % of the freight. 

Share of different modes in freight 
movements in India (1950 – 2008) 

Source : RITES 2014, PC, MoR 2012 

Share of different modes in passenger 
movements in India (1950 – 2008) 
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 Highest consumption of diesel is by commercial vehicles i.e 
26.75 per cent, followed by 10.75 per cent by buses/state 
transport undertakings 
 

 Diesel is the most consumed fuel in the country, accounting for 
over 43 per cent of 158.2 million tonnes of petroleum products 
consumed in 2013-14. Diesel consumption was 68.37 million 
tonnes in the last fiscal. 
 

 examine incentives for phasing out old and inefficient 
commercial vehicles and suggest a road map for their 
replacement, the order said. 
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Indian market is dominated by low-cost light trucks. 
 

Vehicle Registration in 2011 : 
 7 million trucks 
 1.5 million buses 

Number of registered HCVs in India during 1951 - 2011 

Source : MoRTH, 2013 
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 Developing pathways for fuel efficiency improvements in HDV sector in India 
( ref : TERI report )  

• In the last two decades, India grew unprecedentedly in different sectors.                          
With urbanization and industrialization, the energy consumption has increased multi-
folds. Growing mobility, demands for passenger and freight movement have 
increased the consumption of petroleum products in the road transport sector.  
 

• Transport sector presently accounts for 17 percent (72 million tonnes of oil 
equivalent) of the total energy consumed in the country.  
 

• This is the second largest consumer of commercial energy after the industry sector. 
The share of transport is largest in consumption of diesel (~70 %) and petrol (~95 %).  
 

• There is a continual shift in the share of railways in freight movement to less fuel 
efficient road transport mode.  
 

• Presently, road transport is the most dominant mode of transport with over 50 percent 
of the freight movements.  
 

• In passenger transport also, the road-based mobility is the most dominant mode 
amounting to about 90 percent share in 2010-11.  
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State of Fuel Efficiency Standards (FES) at global level  
 

 Fuel efficiency standards for HDVs are significantly more challenging to adopt because of the presence 
of diverse fleets in terms of vehicle size and configuration as well as usage patterns.  
 

 Many countries in the world have made progress and adopted fuel efficiency standards for these 
vehicles.  
 

 Japan was the first country to introduce such standards in 2005, to be in effect fom 2015.  
 

 US adopted HDV efficiency standards that will apply to vehicles starting in the model year 2014.  
 

 Canada has standards equivalent to the US. 
 

 Europe initiated research work on heavy-duty commercial vehicle CO2  emission regulations and plans 
to complete CO2 emissions testing regulations at the end of 2013, and shall perform certification of the 
European heavy-duty vehicle CO2 emissions at the beginning of 2016.  
 

 China adopted an “industry standard” for HDVs in 2011 and has proposed a national fuel consumption 
standard for HDVs (Zheng, 2011).   
 

 Mexico is in the process of developing heavy-duty fuel efficiency standards.  
 

Ultra-low sulfur diesel and advanced emissions technologies are the pre-requisites as fuel efficiency 
improvements rely on these technologies.  
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State of Fuel Efficiency Standards (FES) in India 
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 The terms “fuel economy”, “fuel efficiency”, and “fuel intensity” are used 
interchangeably to mean the amount of fuel consumed by a vehicle over a 
distance driven.  
 

 The metrics used to measure it differ by region and can be litres per 100 
kilometres (l/100 km) (in Europe, China, South America, Australia), 
kilometres 

 per litre (in Japan, Chile, Mexico) and miles per gallon (mpg) (in the united 
states and the united Kingdom.  
 

 Sometimes CO2-equivalent emissions per km are measured instead of fuel 
economy, typically by EU. 
 

 Improving fuel economy means that Lge/100 km and gm of CO2 per km 
(gCO2/km) decline; the fuel efficiency is better; and fuel intensity is lower. 

DEFINITION of FUEL CONSUMPTION  
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Policies Adopted to Improve the Fuel Efficiency / 
Reduce the CO2 Emissions of HVDs 
 
The policy needed to improve vehicle fuel efficiency comprises three main 
components which should be considered as policy options in an integrated 
vehicle fuel efficiency : 
 

 Information and Labelling 
 Regulatory actions; and 
 Fiscal measures 
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Average Fuel consumption  
buses  :  5.05 kmpl 
LCV      :  8.58 kmpl 
HCV     :  4.46 kmpl 
MAV    : 3.59 kmpl 

Average Fuel Economy of HDVs in India 
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Proposed improved Fuel Efficiency norms for HDVs in India by 2020 

Proposed improved Fuel Efficiency norms for HDVs in India by 2025 
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Proposed improved Fuel Efficiency norms for HDVs in India by 2020 

Proposed Fuel 
Efficiency (kmpl)  
for HDVs in India 
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Technologies to improve fuel efficiency  
 

• There are several technologies available for improvement in fuel economy in HDV sector.  
 

• The technologies can be grouped into categories of Power Train improvements and 
technologies for reducing load specific fuel consumption.  
 

• There are technologies for improving the efficiency of diesel engines and technologies for 
transmissions and drive axles.  
 

• Hybrid power train technologies can reduce fuel consumption in HDVs.  
 

• The vehicle technologies for reducing Load-Specific Fuel Consumption mainly focus to 
reduce vehicle engine losses which happen mainly due to heat transfer to the coolant and 
exhaust heat loss. The rest is used to power the vehicle and auxiliaries.  
 

• The main areas of energy losses are aerodynamics, auxiliary loads, rolling resistance, vehicle 
mass (weight), and idle reduction. Significant research has happened over the years across 
the world to improve aerodynamics, reduce vehicle weight, and improve tire quality.  

 

Table 5 summarizes the technologies that can be applied in improving the fuel 
economy in HDV sector.  
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Factors causing energy loss in HDVs  
 

The factors which defines the fuel consumption depend on actual road load 
driving conditions.  
 

 force or power required to propel a vehicle is broadly comprised of four terms 
describing tire rolling resistance, aerodynamic drag, acceleration, and grade 
effects:  

 
FRL = mg.Crr + 0.5Cd.A.ρa.V2 + m(dV/dt) + mgsin(θ)  

 

Where, 
 mg is vehicle weight, 
 Crr is tire rolling resistance,  
 A is the frontal area,  
 Cd is a drag coefficient based on the frontal area,  
 ρa is the air density,  
 V is the vehicle velocity,  
 m is vehicle mass,  
 t is time, and  
 θ is the road gradient (uphill positive).  
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Energy loss in vehicles caused due to various factors and potential energy savings 

Source : NRC, 2010 
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Technologies to improve fuel efficiency  
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Technologies to improve fuel efficiency  
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Possible fuel consumption reduction through various technologies in HDVs 

Source : NRC, 2010 

• Fuel consumption reduction potential  :  11 – 23% 
• Hybrid engines show greater potential 

Technologies to improve fuel efficiency  
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Survey of HDV industry in India  
HDV includes Tractor, truck & Bus 

Different categories of HDVs  in India 

Engine  displacement 2001 – 4000 cc  :  Tractor 82%,  Bus 62% 
Engine  displacement 4001 – 8000 cc  :  Truck 71% 

Classification of different HDVs in India based on engine displacement 
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• Maximum numbers of tractor models (68%) are 2V configuration with 3-cylinders ( 12 
– 56 kW) and with 4-cylinder ( 22 – 62 kW) 
 

• Most of the truck (64%) and bus (72%) models are with 6-cylinders and of 4V 
configuration. Truck engines ( 52 – 382 kW ),  Bus engines ( 62 – 315 kW ) 

Distribution of engine cylinder for different categories of HDVs 
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Impact of proposed fuel economy standards in India 

Annual CO2 Emission reduction ( BAU scenario ) 
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Efficiency labeling  
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Direct information disclosure 
label: China fuel economy label 

FE Information Labelling 
examples 
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SIAM  Labelling  
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Air Quality Controls 
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Need for in-use vehicles management  
 

• On-road vehicles emit much higher levels of pollutants during their 
lifecycle as compared to the limits set during their certification 
stage.  
 

• This might be attributed to deterioration due to wear and tear, lack 
of proper maintenance, engine faults or misuse by driver. 
 

• Therefore, robust emission control policies are required for in-use 
vehicles to bring about a significant reduction in the overall 
emissions.  

• Air pollution is continuing to be a serious health concern in all major 
cities of India. It is imperative to curb harmful emissions from the 
vehicles on road and ensure that they are not emitting more than 
the stipulated norms.  
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Need for in-use vehicles management  
 

• Despite stringent emission norms at the vehicle certification stage, 
diesel vehicles have shown higher PM, CO, and HC emissions, 
particularly before the advent of strategies such as diesel particulate 
filters (DPF), exhaust gas recirculation (EGR), selective catalytic 
reduction (SCR), and lean NOx traps (LNT) even in the US. 

 

•  In India, as in other countries, new vehicles have to meet emission 
standards and set deterioration rates at the manufacturing stage. 
New vehicles are tested during the type approval procedure. 
 

• Type Approval involves durability testing of anti-pollution devices as 
well. Deterioration rates apply for the useful life of these vehicles, 
and allow for a slight deterioration in vehicle emissions with use. 
Still, vehicles are expected not to emit more than they are designed 
to over a set durability period, taking into account their original 
emission norms and deterioration rates.  
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Practices for transportation sector                                   
for better air quality 

• Periodical Introduction of stricter emission norms 
• Advanced technology for the automotives 
• Availability of clean fuel  
• Extensive use of alternate fuels 
• Transport planning and travel demand management is a 

key component of a comprehensive strategy to reduce 
emissions from motor vehicles 

• Strengthening vehicle Inspection & Maintenance 

77 
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INSPECTION & MAINTENANCE (I&M) OF IN-USE VEHICLES 

• It has been estimated that at any point of time, new vehicle comprise only 8% 
of the total vehicle population. 

•  In India, currently only transport vehicles are required to undergo periodic 
fitness certification. The large population of personalised vehicles are not yet 
covered by any such mandatory requirement. 

• In most countries that have been able to control vehicular pollution to a 
substantial extent, Inspection & Maintenance of all categories of vehicles 
have been one of the chief tools used.  

• Developing countries in the South East Asian region, which till a few years 
back, had severe air pollution problem have introduced an I&M system and 
also effective traffic management. 
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Himachal Pradesh 

National Capital Region 

Uttar Pradesh 

Haryana 

Rajasthan 

Gujarat-Surat 

Maharashtra- Nasik 

Karnataka-Bangalore 

Telangana-Hyderabad 

Madhya Pradesh- 
Chindhwada 

MoRTH Initiative :  
 
10 Model Test Centers are 
being established in India in 
different states 

Establishment of Inspection and Maintenance Centers 
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Further expansion – Role of ARAI 

• Providing consultancy to set up optimal sized test centers based on 
the vehicle fleet expected and land availability 

• Turnkey test center establishment from green field  
• Auditing of the test center operation 
• Training motor vehicle inspectors and operators 

ARAI is currently engaged by several organizations                                   
to provide above services 
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 Alternate fuels 
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CNG -STATUS IN INDIA 
• CNG stations in India -510. 
• 17 companies to supply natural gas for CNG / PNG usage in 42 

cities  
• Total estimated NG consumption 3.2 MMSCMD gas for CNG 

purpose and 5 MMSCMD as PNG 
• India with 8 Lakh Natural gas vehicles ranks 5thin the world 

Status -LPG as Auto Fuel  
• LPG notified as transport fuel by MoRT&H –2000 
• BIS issued specification of Auto LPG –2001 
• Total no. of Auto LPG stations -573 
IOCL-232 Stations  
BPCL-74 Stations 
HPCL-150 Stations 
Others-227 Stations 
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 The Government of India has also launched National Electric Mobility 
Mission Plan (NEMMP), which aims at selling 6-7 million electric vehicles 
in the country by 2020.  

 

 The initial cost of electric vehicles being higher than the petrol vehicles, a 
support mechanism of subsidy and incentives will have to be put in place 
to achieve the mission's target.  

 

 Electric vehicles are highly suitable for last mile connectivity as shown by 
the advent of    e-rickshaws in Delhi, which are multiplying day-by-day. 

 

 The introduction of stricter fuel emission norms will also bring down the 
energy consumption in the country.  

 

 A recent study done by TERI revealed that energy consumption can 
decline by 17 per cent by 2032 if stricter fuel efficiency norms of BS-V and 
BS-VI are introduced.  

FUTURE is HYBRID !!!! 
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 Closing Remarks 
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Vehicle categories :  
N1: Means a vehicle used for carriage of goods and having a GVW not exceeding 3.5 ton  
N2: A vehicle used for the carriage of goods and having a GVW exceeding 3.5 ton but not exceeding 12 ton  
N3: Means a vehicle used for the carriage of goods and having a GVW exceeding 12 ton  
M2: A vehicle used for carriage of passengers, comprising nine or more seats in addition to the driver’s seat, and having a 
maximum GVW not exceeding 5 ton  
M3: A vehicle used for the carriage of passengers, comprising nine or more seats in addition to the driver’s seat and having 
a GVW exceeding 5 ton  

Durability Limits for different types of vehicles  in India 

Source : MoSRTH, CMVR, 2008, GSR 522(E) 
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 Environmental Imperatives  

 Safety Requirements  

 Competitive Pressures and  

 Customer Expectations  

There is a strong interlinking amongst all these forces of change, influencing the 
automobile industry. These have to be addressed consistently and strategically to  
ensure competitiveness. 

Since pollution is caused by various sources, it requires an integrated and 
multidisciplinary approach. The different sources of pollution have to be addressed 
simultaneously in order to stall widespread damage.  

The automobile industry has to address globally, the 
following issues at all the stages of vehicle manufacture : 
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THE PARAMETERS DETERMINING EMISSION FROM VEHICLES 

 Vehicular Technology  

 Fuel Quality  

 Inspection & Maintenance of In-Use Vehicles  

 Road and Traffic Management 
 

While each one of the four factors mentioned above have direct 
environmental implications, the vehicle and fuel systems have to be 
addressed as a whole and jointly optimised in order to achieve 
significant reduction in emission.  

The automobile industry has to address globally, the 
following issues at all the stages of vehicle manufacture : 

3rd AAI Summit,  
Hotel Novotel Impact, Bangkok(Thailand)                     

(3rd-4th Dec 2014) 

“Road Map of Fuel Efficiency and Emissions in India” 
Neelkanth V. Marathe,  ARAI (India) 

Closing Remarks 



ROAD & TRAFFIC MANAGEMENT 

• Inadequate and poor quality of road surface leads to increased Vehicle Operation 
Costs and also increased pollution.  

• It has been estimated that improvements in roads will result in savings of about 
15% of Vehicle Operation Costs. 

• Fuel quality plays a very important role in meeting stringent emission 
regulations. 

 

• Global alignment of fuel specifications will be an helpful scenario as regards 
ensuring robust performance guarantee 

 

• Use of alternate fuels and power train systems are required to be promoted 
 

• Immediate future is Hybrid ( combustion engine  + electric motor ) 
 

• Long term future is Electric vehicles 
 

• Long term future is carbon-free Hydrogen vehicles 
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 Indian emission regulations are tightest amongst emerging nations for  
some category of engines / vehicles. 

 Diesel engines are becoming more popular worldwide because of high fuel 
efficiency (reduced green house gas emissions) & increased performance 
with new technologies. 

 Infrastructure required for availability of urea to introduce SCR technology. 
 Phasing out of older vehicles, infrastructure development & Fuel quality 

improvements will also play important role in clean environment and 
improvement in fuel economy. 
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ARAI will be pleased to cooperate  in the area of                                                                         
Fuel efficiency  improvement and Emission reduction programmes                                  

by way of dealing in the area of advance power train design and development                   
- Combustion Engines, Hybrids , Electric vehicles, alternate fuels, etc. - 
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Senior Deputy Director 
Power Train Engineering (PTE) 
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Email : nvmarathe.edl@araiindia.com; Phone(desk) : 0091 20 30231430 
Website : www.araiindia.com 
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