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4.  COVER STORY:  Cleaner, greener, better   
A story of the BS6 catapault and EV 
sustainability

India overtook Germany as the fourth-largest 

automotive market in FY18 with +9% growth. 

However, this growth could hit a speed breaker called 

BS-6 beginning FY21. Vehicles are going to become 

expensive after BS-6. India’s vehicles industry has been 

given only a three-year run up for the BS-6 transition – 

BS-4 was implemented in April 2017 and BS-6 will roll 

out from 1 April 2020. In contrast, Europe took nine 

years to transition to Euro-6 from Euro-4. Even in India, 

it took six years for implementing BS-4 norms. Tough 

times are inevitable for the automotive industry ahead, 

but along with challenges, they are likely to throw up 

great opportunities. 

In this issue, Ground View has taken a long ride into 

the various technical and commercial alleyways of 

the BS-6 transition to estimate the impact on various 

OEMs. This is followed by many discussions with 

technology partners, global suppliers, auto ancillaries, 

R&D professionals, and OEMs. 

GV has also tried to precipitate the question ‘what 

after BS6’ and it increasingly looks like the successors 

of BS6 are going to be electric vehicles. Global EV 

adoption estimates for 2030 range from as low as 15% 

to as high as 50%. Globally, opinions about how and 

when electric-vehicles will become truly mainstream 

vary. Therefore, to understand the concept of EVs 

better, auto analyst Nitesh Sharma took a 1,500km ride 

in a Tesla in Norway over five days – Norway has one 

of the best and most well-established EV ecosystems 

in the world. This experience helped forge a deeper 

understanding of ‘living an EV life’, whether it is 

achievable for India, and the forthcoming challenges 

in implementation of the government’s plan to make 

India an EV nation from as early as 2030. 

Best wishes

Vineet Bhatnagar  
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CLEANER, GREENER, BETTER?

Run up to the big (BS-6) change

The Indian automobile industry is in the 

midst of a paradigm change in technology 

• Transition to BS-6 norms directly 

from BS-4 (skipping BS-5)

• Potential structural change in demand patterns 

with electric vehicles (EV) gaining traction

The decision taken in 2017 to implement 

BS-6 from 1st April 2020 implied that India’s 

vehicles industry had only three years left 

to transition. This is a very short period 

compared to the nine years that Europe 

took to transition to Euro-6 (for passenger 

and commercial vehicles) from Euro-4. It 

can be recalled that the implementation of 

BS-4 norms on a pan-India basis took six 

long years. In any case, the government’s 

decision to skip the implementation of BS-5 

and directly implement BS-6 norms has led 

to India’s vehicle Industry luminaries making 

a beeline for their drawing boards with 

various product plans, and sorting out their 

supply-chain management with vendors. 

From all angles, it looks like the road ahead 

for OEMs is daunting and that the transition 

phase is going to be difficult. In this issue, 

Ground View has taken a long ride into the 

various technical by-lanes and commercial 

alleyways of the BS-6 transition motorway 

and tried to estimate the impact on various 

OEMs. This follows many discussions with 

technology partners, global suppliers, auto 

ancillaries, R&D professionals, and OEMs. 

Later in the issue, GV also shares its 

experience of a 1,500km EV ride in Norway 

over five days and gets into the details of 

that country’s EV ecosystem. This experience 

helped get a deeper understanding of 

‘living an EV life’, whether it is achievable 

for India, and the forthcoming challenges in 

implementation of the government’s plan to 

make India an EV nation from as early as 2030. 

BS-4 to BS-6: An expensive 

yet mandatory journey

GET SET GO……This is what the Ministry 

of Road Transportation basically asked 

of automobile manufacturers a couple of 

years ago, when it advanced the deadline 

for implementation of BS-6 norms in India. 

Shocked initially, the industry quickly started 

devising plans for its implementation. This 

rollout is not going to be a simple affair. Not 

only will it need considerable effort from auto 

OEMs, but also from the entire ecosystem – 

ranging from vendors to fuel availability. While 

technology implementation has precedents in 

the developed world (except for two-wheelers), 

which is already producing Euro-6 vehicles, 

customising the rollout for Indian conditions and 

establishing a supply chain remains daunting.

Some clear winners and losers are already 

visible in the transition process. Consumers 

are set to lose some, gain some. The green 

lobbies rejoiced when the government decided 

to skip BS-5 and implement BS-6 (better 

for the environment) directly; however, this 

fresh(er) air will also burn a hole in consumers’ 

pockets, given high costs (especially during 

the initial years) due to high import content.

The main change that will be needed will 

be managing engine temperature – in fact, 

it’s of the utmost importance. It determines 

the emissions from a vehicle. Lower engine 

temperatures will entail higher carbon monoxide 

emission while higher temperature will mean 

excess nitrogen oxides (NOx) release.

GV met with a range of industry participants to understand the changes and impact of BS-6
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Controlled engine temperature and air/fuel ratio is of utmost 
importance to control emissions

The main change that will be needed will be managing engine 
temperature – in fact, it’s of the utmost importance. It determines 
the emissions from a vehicle. Lower engine temperatures will entail 
higher carbon monoxide emissions while higher temperature will 

mean excess nitrogen oxides (NOx) release.

Air-fuel ratio plays an important role in particulate matter emission, 
power and mileage of the vehicle
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TWO WHEELERS MIGHT HIT A SPEED BUMP

Changes for two wheelers post BS6

The lower end might see pressure. Bajaj’s 

price aggression could prove fruitful after 

BS6 

In terms of (lower) emissions, the Indian 2W 

industry will be at par with the most advanced 

globally, even vs. developed nations such as the 

US and the EU. While the EU is still working with 

Euro-5 norms (implementation date for Euro-6 

norms not yet decided), the US is substantially 

behind in terms of emission limits. Advanced 

technology will come at higher costs and will hit 

the lower end of the industry more. 

NOx to be contained in a big way: The entire 

system will have to be altered

The NOx emission limit, introduced in BS-4, has 

to be reduced by 83% under BS-6. In addition, 

the Non Methane Hydrocarbon (NMHC) 

emission limit has been introduced for the 

CO emission norms in 2W

*NOx norms were introduced for the first time with BS-3, hence the increase in CO emissions
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BS6 emission norms would mean an 83% reduction in 
NOx in the two-wheeler segment

“One thing is clear – that 2W volumes will fall 
sharply due to price hikes.”
- Mr Singh (R&D department at a leading two-wheeler manufacturer)

There will be two major areas that will be 

modified to complete the migration   

• Intake system 

• Exhaust system 

Intake system 

• Currently, two-wheelers are able to adhere to 

BS-4 norms by using carburettors as fuel-intake 

systems. These are priced at c.Rs 400-800 by 

OEMs, depending on the variant. Their cost 

has decreased significantly with ageing and 

localisation of technology. For example, this part 

was sold for Rs 1,600 for Yamaha FZ in 2010 (OEM 

supply), said an employee of an auto component 

company. But with localisation of parts and 

increased volumes, prices have plummeted by as 

much as c.60% over the years. 

• After BS-6, OEMs will shift to ‘fuel injection’ 

systems, which will prove costly due to their high 

import content. However, costs should reduce 

with localisation of parts. While component 

manufacturers will be increasingly localised, some 

of the sophisticated parts such as fuel injector 

nozzles would be imported from Thailand and 

Japan because they are unlikely to be available in 

the desired quantity in India.

first time. In order to adhere to these norms, OEMs 

are shifting from mechanical fuel injection systems 

(carburettor-based) to electronic fuel injection 

systems. This requires tweaking the exhaust system – 

which means the engine and after-treatment system 

has to be altered. These changes would imply an 

additional cost of Rs 5000-8000 per vehicle, says 

Mr Singh who works with the R&D department of a 

leading two-wheeler manufacturer. He says that all 

OEMs are working with different partners and are at 

different stages of this transition. “One thing is clear 

– that 2W volumes will fall sharply due to price hikes. 

Which OEMs will sail through smoothly…only time 

will tell,” he philosophises. 
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ECU (Engine control unit) - The 

brain of a bike

Would be priced at Rs 1,000 

according to Mr Bharadwaj. The 

main difference between electronic 

injection and mechanical injection 

is that the former is controlled by a complex microprocessor 

unit. The ECU is fed with information from sensors mounted 

on the engine and measures air pressure, engine temperature, 

accelerator position, engine speed, throttle position, and 

crankshaft position. 

Fuel-injection system: Consists of three parts

1) Throttle body

It would cost c.Rs 700. It is used 

for controlled intake of air. In fuel 

injected engines, it controls the 

amount of air flowing into the 

engine, in response to the driver’s 

accelerator-pedal input. 

2) Fuel injector: 

Would cost c.Rs 500. Works like a spray 

nozzle of a hose, ensuring that the fuel 

comes out as a fine mist. The fuel mixes 

with the air passing through the inlet 

manifold or port and the fuel/air mixture 

enters the combustion chamber.

3) Fuel pump

Costs about Rs 1,000. Used to pressurise the fuel to the 

fuel injector as the input from the ECU.

All this information is used by the ECU to meter the fuel 
far more accurately than the old mechanical system, 
which relies on sensing the  pressure alone. Simply put, 
the ECU takes inputs from multiple sensors and runs the 
engine in the most efficient way, resulting in controlled 
emissions – thereby meeting BS-6 norms.

OEM Suppliers

Hero Multiple sourcing partners
2 models sourced from Continental
2 from Keihin
1 from Mikuni
Will source electronic systems through its JV with 
Magneti Marelli

Bajaj Auto Keihin and Bosch are its sourcing partners

TVS Keihin, Mikuni and Continental

RE Mikuni for throttle body and FI system from Bosch

Yamaha Mikuni for throttle body and FI system from Bosch

Suzuki Mikuni for throttle body and FI system from Keihin

Proposed EFI suppliers to OEMs

System Cost per part for a Fuel Injection System

Intake System Parts Cost (Rs)

Throttle Body 700-1200

Fuel Injector 500-700

Fuel Pump 1000-1300

Functional parts ECU 1000-1300

OBD 700-1350

Exhaust Oxygen Sensor 200-350

Muffler 1000-1500

 Total 5000-8000*

* Price would vary per OEM per model

Proposed cost of parts for BS6

Exhaust system 

In a two-tea hour-long discussion, Mr Bhardwaj 

revealed that in order to meet BS-6 emission 

requirements, two-wheelers would have to 

undergo two changes in their exhaust systems:

1. Use oxygen sensors

2. Upgrade mufflers to three-way loading
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Oxygen sensor: O2 sensors are mounted 

in the exhaust manifold, which monitors 

the quantum of unburned oxygen in the 

exhaust. This helps the ECU understand 

if the fuel mixture is rich (less oxygen) or 

lean (more oxygen). This sensor is generally 

cheaper and would cost OEMs Rs 200-350.

Muffler (silencer): The bigger change 

in exhaust systems would be the up-

gradation of mufflers to three-way loading, 

to control NOx emission, apart from 

reducing carbon monoxide and unburned 

hydrocarbons – which the existing two-

way muffler does. This up-gradation 

would cost additional Rs 1,000-1,500.

BS-6 requires two-wheelers to be fitted 

with ‘on board diagnostic’ (OBD) systems 

to keep a check on emission levels.

OBD stage 1 is applicable from 2020, and 

stage 2 will be made compulsory from 

2023. The transition also coincides with 

the mandatory usage of CBS/ABS braking 

systems. “All this means OEMs grappling with 

additional pressure,” muses Mr Bharadwaj.

Monitoring items OBD 
Stage 1 
1 April, 
2020

OBD 
Stage 2 
1 April, 
2023

Circuit continuity for all emission related 
power train component (if equipped)

Yes Yes

Distance travelled since MIL 
(malfunction indicator lamp) ON

Yes Yes

Electrical disconnection of electronic 
evaporative purge control device (if 
equipped and if active)

Yes Yes

Catalytic converter monitoring No Yes

EGR system monitoring Yes Yes

Misfire detection No Yes

Oxygen sensor deterioration No Yes

OBD requirements post BS6

What it means for 
the two-wheeler 
industry…
Price hikes could be sharp, Bajaj’s strategy might 
work post BS6

A range of experts believe that scooters/motorcycles 

would undergo a 10-18% price hikes (including ABS/

CBS norms). It seems like Bajaj’s price aggression 

might become logical after shifting to BS-6, as 

executive segment motorcycles would cost about Rs 

8,000 more, which could lead to customers down-

trading.

Among the three listed players (Hero, 
Bajaj, TVS) only five two-wheeler models 
would be priced under Rs 50,000 (ex-
showroom) after BS-6 vs. 15 models 
currently.

The executive segment has been getting consistently 
squeezed in favour of economy and premium segments. 
This will exacerbate with sharp price hikes after BS-6 as 
customers on a tight budget would prefer economy bikes 
and customers with more budgets might look at premium 
motorcycles as a better proposition.
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Overall growth could stall for a year or two

The motorcycles segment, which clocked double-

digit growth in FY18 after a long period, could 

see a sharp dip in FY21 as demand is impacted 

due to a sharp price hike after BS-6 rolls out.

Probable growth trajectory of the motorcycle industry 
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PVS: NOT A MAJOR DENT

Four wheeler – greater shift 
towards petrol after BS-6

While two-wheelers are likely to be more dented due to BS6, things 

are not so bad for the passenger vehicles segment

Gasoline cars – Minor ‘make-up’ needed

What’s changing in gasoline PVs after BS6?

1) Non Methane Hydro Carbon (NMHC) parameter 

has been introduced for the first time in BS6.

2) Mass of particulate matter has also been 

introduced for the first time.

Industry veterans said that gasoline cars would 

need only mild changes to adhere to BS-6 

norms. In the petrol engine, major changes have 

been made for carbon monoxide (CO), and 

hydrocarbons (HC) and Non Methane Hydrocarbon 

is added as separate category. “This is a minor 

challenge and can be controlled by increasing the 

thickness of the catalyst coating on the substrata of 

the honeycomb structure in the three-way muffler,” 

says an R&D expert at a leading OEM. 

Palladium group metals (PGM) – namely platinum 

and palladium – are coated on the muffler to 

capture excess CO and HC, while rhodium reduces 

NOx. In BS-6, PGM coating will be increased 

by 50-100% leading to a cost pressure of c. Rs 

12,000-24,000. Mr Matthew Beale, CEO of CDTi 

Technologies, a USA-based leader in exhaust 

emission control technologies said that with strict 

BS-6 norms, the demand of PGMs will increase 

substantially, making India a very good market 

for his company. CDTi would supply its advanced 

material technology to Indian OEMs through its JV 

with Sud-chemie, he was happy to note.

CO to remain constant

NOx to be contained by 25%
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Industry opinion – BS-6 to be a cake walk for 
petrol cars compared with diesel cars

Palladium group metals (PGM) are coated 
on the muffler to capture excess CO and 
HC, while rhodium reduces NOx

NOx limit has to be reduced by 25% only in the case of 

petrol vehicles. NOx is produced at high combustion 

temperatures in the engine. Temperature in the petrol 

engine is relatively lower (vs. diesel) so no additional ‘after 

treatment’ is needed for NOx control. Extra sensors would 

be installed for monitoring the temperature at exhaust and 

emissions. “Keeping the engine temperature will be one of 

the key focus areas for gasoline. Overall, the cost impact on 

gasoline vehicles would be very minimal,” said Atul, an R&D 

person working with an OEM. Turbocharger usage would 

also increase in petrol cars after BS-6. Turbocharger will 

help to produce the same BHP with a smaller engine, hence 

decreased PM emission.
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Diesel PVs: To undergo significant changes
What’s changing in diesel PVs post BS6?

CO remains same HC+NOx to be contained by 43%

NOx to be contained by 68% ….PM by 82%

There will be significant tightening in the emission norms 

of diesel passenger vehicles. NOx limit has to be reduced 

by c.70%, particle matter by 92.5%. In order to comply 

with these norms, OEMs would need to take quantum 

leap in technological advancement. Diesel vehicles above 

1.5-litres capacity will be impacted the most. An industry 

expert from a global OEM who is currently working on its 

fleet conversion to BS-6 said, “Many diesel cars would 

be a totally new machine in the same body with the same 

name, with SCR fitting being the biggest challenge.”

Many diesel cars would 
be a ‘totally new machine’ 
with the same brand name
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These reforms can be divided 
broadly into two categories 
A) Intake system and engine reforms: Control the 

generation of NOx and particulate matter

B) Improving of exhaust system: Filter the 

exhaust gases before finally releasing them in the 

environment

Intake system and engine reforms: Led by 

changes in fuel injection systems and more 

sensors

In order to comply with BS-6 norms, two 

things need to happen – (1) fuel combustion 

has to increase to the maximum extent in 

order to decrease the particulate matter, and 

(2) temperature must be controlled inside the 

chamber in order to decrease the NOx emissions 

(NOx is generated at high temperature). This will 

be done by managing air/fuel ratio in the mixture 

in  combustion cylinder using electronic fuel 

injectors. “Companies currently using mechanical 

fuel pumps will now shift to electronic fuel pumps. 

The quantity of fuel will be controlled by ECU for 

a particular air fuel ratio in order to maintain the 

combustion temperature within a particular range, 

which will  minimise NOx emission and maximise 

fuel combustion to minimise particulate matter 

generation,” said a technical expert. Even fuel 

injectors will undergo an upgrade. For example, 

Bosch will upgrade its fuel injectors to the ‘KS’ 

series from its ‘K’ series with the aim of reducing 

friction by changing the nozzle diameter. 

Currently, most engines have just one sensor on 

top to measure the temperature of the entire 

engine. Going forward, there will be multiple 

sensors to measure the temperature of cylinders 

individually.  This is to manage the temperature 

per cylinder, which will help reduce NOx 

generation even further. The data from these 

sensors will work as an input for the electronic fuel 

injector. 

A production manager at a leading global fuel 

injection company said: “While sophisticated 

fuel intake systems are already developed in 

western countries, for India it will be more of a 

technology transfer. However, it will still need a lot 

of investment in machinery and validation OEMs. 

Due to time constraints in developing products 

locally, initially, import content in the products 

will be high. But localisation of parts will increase 

eventually, thereby decreasing costs.” 

Intake system and engine reforms would mainly 

imply improving piston rings, engine linings, 

turbochargers, fuel pumps, and adding more 

heat and pressure sensors. Cylinder profile in the 

engine is being improved by using special coating 

to decrease friction. However, the cost implication 

of this will be minimal compared to the overall 

cost. EGR coolers will be introduced to control the 

air temperature at intake, hence the combustion 

temperature. Traditional pneumatic turbo chargers 

will be replaced by electronic turbo chargers in 

BS-6 diesel passenger vehicles in order to control 

the intake of air, thus managing the temperature. 

Exhaust system reforms: Might lead to the 

squeezing of sub-4mtr diesel cars

Exhaust gases need to be more filtered (within 

the prescribed limit) under BS-6, with the aim of 

causing minimum harm to the environment.

Passenger cars running on diesel will have to 

undergo a major upgrade in their exhaust system. 

Currently, lower horsepower cars do not sport a 

diesel particle filter, but they will have to add this 

under BS-6 in order to decrease the particulate 

matter in the exhaust. While the cost implications 

are small (c. Rs 3,000), DPF might mean an 

increase in bonnet and car size, thereby losing 

the excise benefit that a sub-4-mtr car enjoys. 

OEMs are working hard to customize DPF as per 

a model’s requirement so that they don’t have 

to increase the size of the vehicle. Larger diesel 

engines (1,600cc+) face big challenges as they 

would have to adopt SCR, which is expensive, 

along with additional catalyst coating. Mr Jain, an 

employee with a leading SUV manufacturer says, 

“Additional catalyst coating itself would cost us 

at least Rs 15,000. SCR cost is even higher. We 

are dealing with a total cost pressure of over Rs 

60,000.” 
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PV industry sales growth might not be 

impacted after BS-6, but the UV segment 

might see slower growth for a while

While these technological changes seem as 

simple as ‘plug and play’ from developed 

nations, it really isn’t that easy. For instance, 

urea used in SCR technology becomes very 

dense at colder (sub-zero) temperatures, 

therefore it comes with a pre-fitted heating 

system in Europe. However, this is not 

needed for most Indian geographies. 

DPF is widely used in diesel cars, but it 

can’t be used straight away in India as 

most cars sold in the country are less than 

4mtrs long. Customisations are not only 

time consuming, but also entail higher 

investment and R&D.

Implications for the
PVs sector

PVs might be the least impacted segment 

due to the BS-6 transition, but there could 

still be two major shifts: 

(1) The compact sedan segment, which 

currently forms c.20% of passenger car 

sales, could see a substantial shift towards 

petrol, if Indian OEMs are unable to 

customize DPF and fit it in smaller diesel 

cars (maintaining the 4mtr length).

(2) SUVs might also see a shift to petrol as 

diesel SUVs would need to take a Rs 75,000-

100,000 price hike, which would further 

increase the price differential between a 

gasoline vs. diesel engine SUV. A case in 

point – the difference between a petrol 

Hyundai Creta and a diesel one is c. Rs 

200,000 currently. This will increase to nearly 

Rs 300,000 after BS-6, leaving no incentive 

for a buyer to go for the diesel version. 

If this is the outcome of BS-6, Maruti, who is 

the king in gasoline vehicles in India today, 

could win a big share of the SUV segment. 

There could also be a pickup in the sales of 

‘mild’ hybrids.
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WHAT’S CHANGING IN MHCVs POST BS6?

MHCVS: BURNING THE MIDNIGHT OIL

MHCVs – 
on a tight rope

MHCVs would need to contain significant levels 
of NOx, HC, and PM

Rahul, an employee in the R&D department 

of a leading MHCV manufacturer, said: 

“The MHCV segment is under tremendous 

pressure when it comes to adhering with 

BS-6 norms. All the OEMs are on their toes 

not only because of emission limits but also 

because they want to ensure low costs. 

Currently, it looks like we will have to take at 

least a 15% price hike as 130HP and above 

trucks would need to use both EGR and SCR, 

with changes in the driveline and gearbox.” 

However, the good thing is that fuel 

efficiency would improve by 10-15% under 

BS-6, he added, providing these details: 

• There is significant tightening in the 

emission norms of heavy-duty vehicles: 

NOx limit has to be reduced by c.87% and 

particle matter by c.67%. 

• OEMs Tata motors, Mahindra, Bharat 

Benz will add EGR technology to their 
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Engine and intake system reforms a major 

overhaul; electrical to replace mechanical systems

Rahul, the MHCV R&D person says that under BS-

6, truck engines will go through a major overhaul 

across segments, with more usage of centrally 

controlled functions using ECU. Engine and intake 

reforms would mainly mean reduction in friction 

level in engines and more controlled combustion, 

“Engine modification is a BIG 
cost to the company, if you 
need to change anything, now 
is the time.”

- Rahul, R&D department of an MHCV player

existing SCR technology. Ashok Leyland will add 

SCR technology along with its iEGR technology. 

This major change will be complemented by 

several other changes in the driveline, gearbox, 

fuel injection systems, and other technological 

advancements. 

• Globally most MHCV OEMs use a combination 

of both EGR and SCR, as controlling NOx with 

standalone technology is almost impossible and 

also creates engine instability.

Manufacturer Euro 4 Euro 6

Cummins SCR EGR + SCR

Daimler SCR EGR + SCR

DAF SCR EGR + SCR

Iveco SCR SCR

MAN EGR EGR + SCR

Scania EGR / SCR SCR

Volvo SCR EGR + SCR

Most of the global OEMs use 
EGR+SCR to comply with Euro 6 norms

which in turn would improve efficiency and 

minimize emission. Turbo chargers would be 

upgraded to electronic (currently pneumatic) 

this would boost power, minimize heat 

loss, and PM emission. Further, all the 

accessories/child parts such as water pump, 

fuel pump, oil pump, and air compressor 

would be electrified (they were earlier 

belt or gear driven). All these changes, 

along with some changes in the gearbox 

and driveline, would not only help control 

emission but also improve fuel efficiency by 

as much as 8 -12%. 

Exhaust system changes – SCR to shake 

hands with EGR 

Here are some of the things that will 

change: 

(1)  OEMs would have to use both SCR and 

EGR technologies. It is very difficult to 

achieve BS-6 level NOx by only using 

one of these technologies 

(2)  Fuel injection systems would be 

upgraded to ECU controlled from 

pneumatic 

(3)  Size and ratio of ad-blue tanks would 

increase 

(4)  Exhaust will need to be covered with 

special insulation 

(5)  DPF would need special PGM coating, 

LCVs can control NOx by using LNT 

(lean NOx trap) 

(6)  Catalyst quantity in the SCR is increased. 

OEMs are worried about both things – 

smooth implementation of technology 

as well as cost implications. Currently, it 

appears as if the shift to BS-6 will lead 

to a 15% hike in prices in the +130HP 

categories, but this will be along with a 8- 

12% improvement in fuel efficiency.
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 Description Fuel Saving

Engine friction reduction Engine efficiency is affected by friction losses 0.5-1.5%

Combustion Optimisation Controlled combustion to maximise fuel efficiency and minimize emission 2-3%

Turbocharger improvements Electronic turbocharger will minimise heat loss and boost power in an optimal way to minimize 
particulate matter emission

1.0-3.5%

Accessories Water pump, fuel pump, oil pump, and air compressor are belt or gear driven. Electrification of 
these accessories will decrease load on the engine

0.5-2.0%

Advance engine controls ECU controlled fuel injection, time optimisation of other functions such as coolant pumping, 
exhaust, and turbocharger control will improve efficiency

1-3%

After-treatment systems It plays a vital role in combustion optimisation by creating back pressure to run the turbocharger 2-3%

MHCVs: Segment-wise reforms and fuel savings expected

Summary of reforms needed in all categories of 
automobiles to adhere to BS-6 norms

 Intake System After Treatment system

Common to all Improvements in engine combustion and calibration for PM 
control

 

Two-wheelers
Carburettors to be replaced by electronic fuel injection system
Turbocharger to be introduced in many vehicles

All vehicles will have a three-way catalyst

Passenger vehicles - petrol Catalyst coating to be increased in the 
muffler

Passenger vehicles - diesel (up to 
1.4 litres) Conventional turbocharger to be replaced by electronic 

turbocharger

Catalyst coating to be increased in the 
muffler

Passenger vehicles - diesel (above 
1.4 litres)

SCR system for NOx control

Light commercial vehicles NOx control: EGR cooled with higher EGR rate PM control: DOC + DPF NOx: LNT

MHCV

NOx control: EGR cooled with higher EGR rate NOx control: SCR system (closed loop)

Electronic turbocharger controlled by ECU rather than air 
pressure

PM control: DOC + DPF coated with PGM

Electronic fuel pump in place of mechanical pump Increased palladium group metal catalysts 
at hot end by c.100%
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Implications for the MHCV sector

The MHCV sector should see a very strong pre-

buying in the run up to the BS-6 shift in FY20, after 

which demand should dry up led by pre-buying, a 

sharp 15% price hike in a sensitive market, and fleet 

operators awaiting product and new engine platform 

feedback before making a buying decision (which 

generally takes up to 6-12 months). Ashok might 

be at a losing end vis-à-vis competitors, as it would 

adopt SCR for the first time. The price impact on 

Ashok would be much higher due to its shift from 

iEGR to SCR. Besides, fleet operators have already 

used SCR-based platforms of competitors who 

adopted SCR during the shift to BS4.

MHCV demand should dry up after BS-6 led by pre-buying,  
a sharp 15% price hike in a sensitive market, and fleet  
operators awaiting product and new engine platform  

feedback before making a buying decision

Ashok might lose its edge to competitors, as it will adopt  
SCR for the first time
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EV ADOPTION COULD SURPRISE

Are electric vehicles viable in India?
For now, they are only going to add to the BS-6 fright. There 

are many opinions out there about how and when electric-

vehicles will become truly mainstream the world over. Various 

OEMs have diverse estimates and plans for the next decade. 

Adoption estimates for 2030 range from as low as 15% to as 

high as 50%. Most of these forecasts hinge on affordability and 

a fall in battery prices (which have been consistently falling). But 

how viable are electric vehicles in the Indian context?

India: A less than electrifying 

outlook for now

A lot has been written about the 

adoption of electric vehicles in 

Europe and North America. But 

what about the future of electric 

vehicles in India? GV spoke 

with various domestic OEMs, 

component manufacturers, and 

experts to get a handle on how 

things stand. Disappointingly, 

but perhaps unsurprisingly, most 

players seemed to be on the back-

foot; they kept citing the lack of 

charging infrastructure and high 

battery prices as big constraints 

for EV adoption in India. “At 

current battery prices, converting 

a vehicle, let’s say a regular Maruti 

Swift into a BEV is not feasible, as 

its price would be over Rs 1.5mn. 

Unless the government rolls 

out big subsidies it would be a 

failure,” says Suresh, who works 

in the R&D team of an OEM. 

Nevertheless, he is optimistic 

about the future. “Battery prices 

are falling fast, and if this trend 

continues, it might be feasible 

to build an affordable electric 

vehicle for the domestic market 

soon,” he adds.

“Another major constraint to EV 

adoption in a country like India is 

infrastructure,” says Mr. Singh, a 

consultant. No charging network, 

heavy traffic, and cramped cities 

are hurdles in India’s electric 

vehicles story. He contends that 

while PV OEMs are not ready, 

2W OEMs are. “Most 2W OEMs 

are in the final testing phase 

and we might see many electric 

2Ws being launched this festive 

season.”  Generally, OEMs seem 

unwilling to invest large amounts 

in either product development 

or charging infrastructure. They 

see a ‘very slow’ adoption of EVs 

in India – mainly due to the high 

costs of converting an ICE vehicle 

to a BEV.

Industry experts had more 

insight into how much a leading 

C segment sedan (BEV) would 

cost ex-showroom. For market 

leader Maruti Ciaz (ex-showroom 

price starting at Rs 800,000), for 

example, the cost of the Li-ion 

battery alone could be as high as 

Rs 1mn. The ex-showroom price 

of a full battery operated Maruti 

Ciaz could be as high as Rs 24mn 

(assuming no tax rebates).

Estimated cost of a Maruti Ciaz BEV, based on inputs  
from industry experts

*a
ss

um
in

g 
a 

50
KW

H 
ba

tte
ry

 w
ith

 ra
ng

e 
of

 3
00

+
Km

s, 
GS

T @
28

%

Battery cost would contribute to 68% of the ex-factory  
cost of a Maruti Ciaz BEV

Battery prices are falling fast
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With disappointing feedback from India, a visit to 

Norway, the Mecca of electric vehicles, seemed 

inevitable. GV undertook this visit – and it provided 

invaluable insights into how EV infrastructure has 

evolved and what led to a sharp pickup in EV sales 

(50%+ new vehicles sold in Norway are electric). 

PhillipCapital Analyst Nitesh Sharma decided to go 

the full nine yards. He decided to ‘live with an EV’ 

and test if it was feasible to drive a Tesla X for 1,500 

kilometres (coast-to-coast) of this breathtakingly 

beautiful country. Nitesh talked to Tesla sales 

managers and customers to understand if living 

an EV life is comfortable, and more importantly – 

feasible. The idea was to collect takeaways for Indian 

OEMs and to answer the question – is it possible 

and viable for India to become a major EV market?

The friend from Oslo

Nitesh’s trip began after landing at Oslo Airport, 

Gardermoen, on a very cold snowy day in February. 

He met his old friend Johnny and Johnny’s wife 

Siri, who had agreed to loan their Tesla model X 

for three days. The beautiful snow-clad Tesla was 

already charging in their parking bay – all set for 

the three-day trip. Johnny helped Nitesh with the 

route options from Oslo to Bergen, and marked the 

places he could charge the vehicle en-route. He 

also helped Nitesh familiarise himself with the car’s 

features, charging cycles, and told him a bit about 

why he eventually bought a Tesla instead of the 

Skoda that he was initially set on.

GV’s Norway electric vehicle sojourn

The Tesla Model X being fully charged at home

“One big reason for going for the 

Tesla X was that my EMI increased 

by just NOK 700 per month (US$ 

85) vs. the EMI I would have shelled 

out for a Skoda. Tesla is available at 

a subsidised finance rate of 3% vs. 

7% for other vehicles. Cost savings 

can be massive. The main reason it is 

extremely easy to own an electric car 

is that the cost of owning a Tesla is miniscule vs. a fossil 

car. I spend only NOK 200/month (USD 24) on charging 

vs. NOK 2000 (USD240) that I would have spent on fossil 

fuel. Within electric vehicles, no other competitor offers a 

complete family car. Nissan Leaf, Jaguar Ipace, and other 

hybrids have very less space and low boot space. With 

three kids and two dogs, the Model X offered ample 

space with the best possible battery range for me. 

We Norwegians care a lot about the environment, and 

EVs have no carbon pollution – because in Norway, 

electricity is generated through hydro and wind energy. 

Plus, Tesla has done a great job by placing a lot of ‘super 

chargers’ across the country where charging is free – you 

will see these on your ride from Oslo to Bergen. Another 

major incentive is free public parking and tolls (both of 

these are very expensive with public parking generally 

costing c. NOK 50/hour or USD 6; the toll for the Oslo-

Bergen journey was more than NOK 600 or USD 75).” 

Johnny on why he prefers a Tesla X 

350km range after a near full charge
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My journey from Oslo to Bergen was about 500kms one way, and I visited two Tesla superchargers en-route
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Day 1: The trip begins in Oslo

My journey began from Oslo downtown at 9 

AM, where I first shopped for essentials and took 

the opportunity to visit the great Viking Ship 

Museum, which highlights the rich cultural history 

of Norway’s Vikings.

After this, I got on to the E16 Highway and started for 

Bergen. I was thoroughly impressed, not just by the car, 

but also its key, which is a replica of the Model X! What a 

futuristic touch! After a two-hour 150km journey, I stopped 

at the Tesla Supercharger in Gulsvik, located alongside a 

restaurant. It had the capacity to charge about 25 Tesla 

cars. Here, while I downed a coffee and a burger, the Tesla 

charged up almost fully, and for free.

Yes, this is the key!

N I T E S H ’ S  T R A V E L O G U E

After a tiring flight from India to Norway, 
Nitesh got a good night’s sleep and began 
his journey the next morning.
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The vehicle lost nearly half its charge after a 
150km run in harsh winter conditions

The vehicle charged while I had some food

Why not ski?

After the pleasant break at Gulsvik, my 

next stop was Voss, which was almost 

250 km away. I took the scenic route via 

Geilo Hill Station. The scores of skiing 

and dog sledging centres along the way 

proved too much of a temptation and I 

couldn’t resist trying cross-country skiing. 

To my delight, I realised that I could 

select an option to keep the car’s heating 

system active while I was away! And I 

could not resist exercising this option – 

who wouldn’t want a warm and toasty 

car after a session in the freezing cold? 

After my tiring skiing session (and almost 

breaking my leg in the process) I used 

another feature of the car, which proved 

very useful in difficult weather conditions. 

This feature makes the door open fully 

as you approach the car, and as soon as 

you are seated and press the brake pedal, 

the door shuts automatically; the car 

then turns itself on. It’s a very thoughtful 

feature, and particularly useful to a person 

unused to -10 degrees Celsius with a limp 

in his left leg! 

The next leg (pun intended) of the journey 

was in difficult terrain full of snow and 

black ice, and I was truly impressed by 

how well the Tesla handled the road. 

Traction control seemed bullet proof on 

ice and snow, and ABS and all active 

sensors of the car certainly added to the 

ease of driving.

While driving conditions were not the best, the 
Model X took it all in its stride
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Battery drains, barely makes it

But then disaster struck! Well almost. My 

45-minute ‘keep the car warm while I 

ski’ stunt proved a bit treacherous – the 

battery drained during my 45-minute ski 

session. The car started running out of 

power faster than I had anticipated and I 

barely made it to my next charging stop 

at Voss, or so I thought at least then. 

About 50km before my destination, the 

car started issuing low-battery warnings, 

but fortunately, I made it to the Voss 

super charging station by a hairsbreadth. 

This was the only moment in my journey 

when the constraints of driving a non-

The Tesla Supercharging station in Voss was in the parking lot of a Rema1000 (supermarket chain) with a hotel next to it. The charging capacity was for 20 vehicles.

fossil fuel car struck me, to be honest. 

But to my surprise, when I investigated, 

the car had managed to reach the 

Voss Tesla Supercharger with a 25km 

capacity to spare. Some rest and food 

for me, and charging for the Tesla, and 

in 30 minutes both of us were at about 

80%+ capacity.

300+ km charge in just 30 minutes
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The final leg
After recharging at Voss, I began the last leg of my 

trip to Bergen (another 100km), where I called it a 

day and turned back for Oslo the next morning. 

One interesting thing I noted in Bergen was that 

the Tesla Supercharger in Bergen was inside a gas 

station, which also hosted a charging port for a 

private company called ‘Hurtiglander’. Employees of 

the supermarket at the gas station (gas stations are 

usually fully automated as labour is very expensive 

in Norway) told me that Hurtiglander charges NOK 

2.5/minute which implies NOK75 (US$ 9 or INR 630) 

for a 70-80% charge. They also said that Tesla offers 

free-for-life super charging if one is referred and 

generally everyone buys a Tesla via a referral. If you 

are not referred, Tesla charges NOK1.4/KWH.

The tesla supercharger in Bergen was located inside 
the gas station with about 10 charging portals

The gas station also hosted a private charging 
company called Hurtiglader
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Ha Det 
(Goodbye in Norwegian) 

The Tesla Model X, with a dozen ultra-sensors, cameras, rock-solid 

drive, ludicrous mode, automatic door opening and ignition, semi-

autonomous driving, huge screen and many other features left me 

truly impressed, mesmerized even. I also figured out the following – an 

EV was practical enough for daily life (provided certain conditions are 

fulfilled), why EVs are popular in Norway, and what India and Indian 

OEMs can do to get ahead in the EV race, cause EVs are here to stay 

and will proliferate all over the world.

On this note I took off from Oslo Airport. I want to thank my friend 

Johnny and his wife Siri for all their help and support during my trip.

Over my three-day journey with the Tesla of over 
1500kms I was left with so many experiences, 
especially useful insights from consumers 
and Tesla employees. I was also left with great 
memories of a beautiful country. 
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IN A NUTSHELL

Why is EVs/Tesla successful in Norway

Zero tolls for EVs when tolls are sizable  Only after actually driving through Norway does one realise 

the sizeable tolls that one has to pay. The return trip from Oslo to Bergen had three tolls worth a total of 

NOK 600 (USD 75 or INR 5,000), but the Tesla vehicle was exempt.

Outward tolls Return toll Toll for an electric vehicle
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Free parking

Even parking is very expensive in most 

cities in Norway with hourly parking charges 

upwards of c.NOK 50 per hour (or more 

than USD 6).

Fuel-cost saving

Tesla offers free supercharging. The fuel 

cost for a 1,500 km trip in a diesel luxury 

SUV would have been about NOK 1,800 

(USD 220 or INR 15,000 – diesel in Norway 

costs USD 2 or Rs 140).

Very vast network of Tesla superchargers

Tesla currently hosts around 400 active 

superchargers spread across Norway, which 

are absolutely free – this makes it easy to 

travel to any part of the country without 

worrying about access to charging.

Low population and high per-capita 

income

The reason EVs picked up so rapidly in 

Norway is its low population density, but 

more importantly, its high per-capita income 

at US$ 70,000+/annum. Moreover, there is 

free healthcare, education, and retirement 

benefits, which lead to high disposable 

income for discretionary spends. The 

country is full of natural beauty and the 

governments’ concern and the general 

public’s awareness about preservation and 

conservation means that almost everybody 

is willing to invest in EVs.

Number of charging stations

Model X vs. Jaguar I-Pace – Tesla wins

Nitesh noted in his travelogue that the Tesla Model X with a dozen ultra-sensors, cameras, rock solid 

drive, ludicrous mode, automatic door opening and ignition, semi-autonomous driving, huge screen and 

many other features enthralled him. The Jaguar I-Pace lacks most or all of these almost sci-fi features that 

the Model X has, plus the I-Pace is smaller with a seating capacity of five. In conclusion, while I-Pace is 

about 12% cheaper than the Modex X, it wouldn’t be fair to compare it with the much larger and futuristic 

Model X. A more appropriate comparison would be the I-Pace and the Model S (which also has a larger 

wheelbase). Additionally, Norwegian consumers are reluctant to buy a Jaguar EV because Tesla’s charging 

infrastructure in the country (offering free charging) is very vast.

Tesla super chargers per millon people
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Tips for Indian OEMs 

EVs is still a long way off for India, given the 

country’s lower discretionary income and high cost 

of producing a mass-market BEV (as highlighted 

earlier, the ex-factory cost of a BEV Ciaz would 

be nearly Rs 2.5mn). However, electric vehicle 

adoption could take off in India if battery prices fall 

faster than anticipated. 

Meanwhile, what can Indian OEMs do to be ahead 

of the curve in case of a BEV revolution in India?

Focus more on infrastructure 

Indian OEMs should focus more on creating 

charging infrastructure and an ecosystem. Tesla 

took five years to create such a network of charging 

stations in Norway, and it is currently so much more 

ahead than competition that its moat is not easy 

to breach. OEMs should not only focus on rolling 

out good affordable electric vehicles, but take 

steps towards start adding charging infrastructure 

in mall parking, airports, and hotels. In Norway, for 

example, there is optimum utilization of parking 

places. 

If OEM’s can offer free charging (like Tesla does) 

it could considerably reduce total ownership cost 

and induce rapid adoption. An off-the-cuff idea is 

that Maruti, M&M, Hero, Bajaj, and TVS have vast 

dealer networks, which they can use for installing 

charging stations. This would also provide a 

strong moat for Indian players, one that would be 

difficult for foreign OEMs to break, even if they are 

currently ahead in the global EV race.

Government incentives won’t be a big deal in 

India

While the Norwegian government uses oil money 

to subsidize conservation efforts (including EVs), 

other measures such as free toll and parking prove 

huge incentives there. In India, they may not be as 

meaningful as their cost is not extremely high (at 

least for now). Given the Indian government’s past 

resistance to offer any major subsidy for electric 

vehicles, OEMs would have to depend on battery 

technology and falling battery cell prices for 

making affordable BEVs. 

Parking in malls, airports, and offices all had charging portals in Norway
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Implementation 
Date (type 
approvals)

Stage Class †/ Engine 
Category

CO HC NOx HC+NOx PM

If Evap. test 
≤2g/test

If Evap. test 
≤6g/test

1991 12-30 8-10 – –

1996 4.5 – 3.6 –

2000 India Stage I 2 – 2 –

2005.04 Bharat II 1.5 – 1.5 –

2010.04 Bharat III 1 – 1 –

2016.04* BS IV Class 1 & Subclass 2-1 1.403 – 0.39 0.79 0.59 –

Subclass 2-1 1.97 – 0.34 0.67 0.47 –

Subclass 3-1 & 3-2 1.97 – 0.2 0.4 0.2 –

2020.04* BS VI↑ All Categories 1 0.10a 0.068 – 0.0045‡

Emission Standards for Two Wheeled Vehicles, g/km

†Two-wheeler vehicle categories based on engine displacement (D) and maximum design speed (Vmax) are: Class 1- 50cc<D<150cc and Vmax≤50km/h, or D<150cc and 50<Vmax<100km/h Sub-
class 2-1-D<150cc and 100≤Vmax<115km/h, or D≥150cc and Vx<115 km/h Subclass 2-2-115≤Vmax<130km/h Subclass 3-1-130<Vmax<140km/h Subclass 3-2-Vmax≥140km/h 
* BS IV applies to new type approvals in Apr 2016 and to all vehicle sales and registrations in Apr 2017. BS VI applies to new type approvals of two-wheeled vehicles, sales and registrations on 1 Apr 
2020. ↑ Proposed limits |  ‡ For direct injection engines only |  a –NMHC = 0.068g/km |  b – for CNG/LPG fuelled engines, HC+NOx=0.94g/km
RM - Reference Mass; CO- Carbon Mono-oxide; THC - Total Hydrocarbon; NHMC - Non Methane Hydro Carbon; NOx - Oxide of Nitrogen; PM - Mass of Particulate matter; PN - Number of Particles
        

Notes:
* 0.612 for engines below 85 kW
† Test cycle changes from ECE R49 to ESC & ETC
a – From 24 Oct 2001 in Delhi; 31 Oct 2001 in Mumbai, Kolkata and Chennai; 1 Apr 2003 in Bangalore, Hyderabad, Ahmedabad, Pune, Surat, Kanpur and Agra; and 1 Apr 2005 in the rest of the country.
b – From 1 Apr 2005 in Delhi, Mumbai, Kolkata, Chennai, Bangalore, Hyderabad, Ahmedabad, Pune, Surat, Kanpur, Solapur, Lucknow, and Agra; and 1 Apr 2010 in the rest of the country.
c – From 1 Apr 2010 in Delhi, Mumbai, Kolkata, Chennai, Bangalore, Hyderabad, Ahmedabad, Pune, Surat, Kanpur, Solapur, Lucknow, and Agra. As of April 2016, applicable in 10 states, different 
districts & cities in the states of Rajasthan, Maharashtra, Gujarat and Uttar Pradesh and in 4 Union Territories. Nationwide implementation in April 2017.
d – For engines with swept vol. <0.75 liter per cylinder and rated power speed >3000 rpm | e – Proposed limits |  f – NMHC for PI engines | RM - Reference Mass; CO- Carbon Mono-oxide; THC - Total 
Hydrocarbon; NHMC - Non Methane Hydro Carbon; NOx - Oxide of Nitrogen; PM - Mass of Particulate matter; PN - Number of Particles

Year Reference Test CO HC CH4 NOx PM PN

g/kWh #/kWh

1992 – ECE R49 17.3-32.6 2.7-3.7 – – – –

1996 – ECE R49 11.2 2.4 – 14.4 – –

2000 Bharat Stage I ECE R49 4.5 1.1 – 8 0.36* –

2005† Bharat Stage IIa ECE R49 4 1.1 – 7 0.15 –

2005 Bharat Stage IIIb ESC 2.1 0.66 – 5 0.10/0.13d –

ETC 5.45 0.78 – 5 0.16/0.221d –

2010 Bharat Stage IVc ESC 1.5 0.46 – 3.5 0.02 –

ETC 4 0.55 – 3.5 0.03 –

2020 Bharat Stage VIe WHSC(CI) 1.5 0.13 – 0.4 0.01 8x1011

WHTC(CI) 4 0.16 – 0.46 0.01 6x1011

Emission Standards for Heavy-Duty Vehicles and Engines
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RM (‘000 kg) CO
(mg/km)

THC
(mg/km)

NMHC
(mg/km)

Nox
(mg/km)

HC +NOx
(mg/km)

PM
(mg/km)

PN (x10^6)
(nos/km)

1991 - 27100 2900 - - - - -

1996 - 12400 - - - 4360 - -

1998 - 12400 - - - 4360 - -

BS I All PCs 27200 - - - 970 - -

BS II

< 2.5

2200 - - - 500 - -

BS III 2300 200 - 150 - - -

BS IV 1000 100 - 80 - - -

BS VI

All 1000 100 68 60 - 4.5 6

RM < 1.3 1000 100 90 60 - 4.5 6

1.3<RM< 1.76 1810 130 108 75 - 4.5 6

1.76<RM 2270 160 108 82 - 4.5 6

All 2270 160 68 82 - 4.5 6

RM (‘000 kg) CO
(mg/km)

NOX
(mg/km)

HC +NOx
(mg/km)

PM
(mg/km)

PN (x10^6)
(mg/km)

1991 - 27100 - 6900

1996 - 9000 - 4000

1998 - 12400 - 4360 - -

BS I 2720 - 970 140 -

BS II

< 2.5

1000 - 700 80 -

BS III 640 500 560 50 -

BS IV 500 250 300 25 -

BS VI

All 500 80 170 4.5 6

RM < 1.3 500 80 170 4.5 6

1.3<RM< 1.76 630 105 195 4.5 6

1.76<RM 740 125 215 4.5 6

All 740 125 215 4.5 6

Emission Standards for Bharat Stage VI (BS-6) passenger vehicles - Petrol

The Emission Standards for Bharat Stage VI (BS-6) passenger vehicles - Diesel

(1) Until three years after date of implementation for new type approvals and new vehicles, particle number emission limit of 6.0 X 1012 /km shall apply to BS VI gasoline direct injection vehicles 
upon choice of the manufacturer.  RM - Reference Mass; CO- Carbon Mono-oxide; THC - Total Hydrocarbon; NHMC - Non Methane Hydro Carbon; NOx - Oxide of Nitrogen; PM - Mass of Particulate 
matter; PN - Number of Particles

(1) For positive ignition, particulate mass and number of particles limit shall apply only to vehicles with direct injection engines.
(2) Until three years after date of implementation for new type approvals and new vehicles, particle number emission limit of 6.0 X 1012 /km shall
apply to BS VI gasoline direct injection vehicles upon choice of the manufacturer. RM - Reference Mass; CO- Carbon Mono-oxide; THC - Total Hydrocarbon; NHMC - Non Methane Hydro Carbon; 
NOx - Oxide of Nitrogen; PM - Mass of Particulate matter; PN - Number of Particles

Year Reference Test CO HC CH4 NOx PM PN

g/kWh #/kWh

1992 – ECE R49 17.3-32.6 2.7-3.7 – – – –

1996 – ECE R49 11.2 2.4 – 14.4 – –

2000 Bharat Stage I ECE R49 4.5 1.1 – 8 0.36* –

2005† Bharat Stage IIa ECE R49 4 1.1 – 7 0.15 –

2005 Bharat Stage IIIb ESC 2.1 0.66 – 5 0.10/0.13d –

ETC 5.45 0.78 – 5 0.16/0.221d –

2010 Bharat Stage IVc ESC 1.5 0.46 – 3.5 0.02 –

ETC 4 0.55 – 3.5 0.03 –

2020 Bharat Stage VIe WHSC(CI) 1.5 0.13 – 0.4 0.01 8x1011

WHTC(CI) 4 0.16 – 0.46 0.01 6x1011
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Intellect 
Design Arena (INDA)

is an IT products company, with a 
suite of banking products in its portfolio. 

It is one of the few Indian IT companies 
that has managed to create a niche for 

itself in the IT products space, against the 
majority of Indian IT companies present 

in this area. INDA is also a leading player 
in the banking and financial space, and 
offers latest cutting-edge solutions in 

Digital, Cloud, and Blockchain 
technologies.

Q: What are the opportunities for the Indian IT players in the BFSI 

products space, and how do you view Indian IT product companies’ 

competitive positioning compared to their global peers?  

The BFSI products space offers exciting opportunities powered by three 

developments. The first is the intense competition that in turn is influencing the 

digital push to deliver better customer experience and to be more efficient. The 

second is an increasingly complex and tight regulatory environment that increases 

compliance requirements, and disintermediation that seems to challenge the 

fundamentals of the industry. The third is that the industry trend now favours ‘buy’ 

more than ‘build’, tilting the scale in favour of product companies. Intellect offers a 

full suite of products for this sector, built on a unified architecture, integrating latest 

technologies including AI/ML, thus positioning itself uniquely ahead of competition, 

which is confined to either specific BFSI verticals, or specific geographies, 

or has acquired pieces of products that do not present a unified architecture. 

Q: How has the BFSI space evolved from the customer experience point of view? 

Customer experience has been the differentiator for banks and therefore for BFSI 

product companies. Themes such as ‘mobile-first design’ and ‘same experience 

across all touch-points’ have dominated developments in this 

space. Our holistic ‘Digital 360’ approach ensures that this 

part of ‘Digital Out’ that addresses customer experience 

delivers ‘real-time contextual experiences’ to 

customers. 

Q: What are the key challenges that the IT sector 

has recently faced due to political and regulatory 

changes such as US elections and Brexit? Do you 

feel that the macro headwinds are now behind us 

and that the industry should only grow from here?

These developments typically bring in uncertainty, 

which increases the risk aversion of the sector. A conservative 

sector to start with, these kinds of developments lead to deferral 

of decisions, or delays in the approval of projects, or reduction 

in budgets. Two quarters in 2016-17 were impacted by these 

developments. While we always operate in a backdrop of geo-political 

uncertainty, our primary demand drivers assure us of a growth phase.

Q: How do you see sustainability of growth for the Indian players in 

view of the significant changes on the technologies front and entry 

of fin-tech firms? 

From Intellect’s perspective, we have integrated the latest in technology 

such as artificial intelligence, machine learning, and natural language 

processing in our products and platforms. We are offering many products 

in the subscription model, taking advantage of cloud technologies. Being a 

robust, end-to-end industrialized technology player addressing the needs of 

global leaders in BFSI, we do not see a threat from fin-tech start-ups – most 

of which address specific slivers of demand or tackle the B2C space.

Q: How different are you from your global and Indian peers, per se?  

DRIVING 
DIGITAL 
LEADERSHIP  
IN THE GLOBAL 
PRODUCT 
SEGMENT

INTERVIEW BY SHYAMAL DHRUVE 
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From India, TCS, Infosys, and Oracle Financial Services compete 

with us. Globally, Temenos, Finastra, FIS, Bottomline, and ACI 

compete with us. We are unique in providing the full product 

suite for BFSI through our 14 products that address all verticals 

of banks and insurance majors. Some of our global competition 

has augmented its product portfolio through acquisitions, 

which results in inconsistent technologies coming together and 

leads to tardy and expensive integration. In contrast, Intellect 

has developed all products in-house with the same unified 

architecture. This enables us to deliver quickly to meet market 

expectations in areas such as true digital architecture, emerging 

innovations in AI/ ML, and in getting the products cloud ready. 

With a truly unified architecture, we are best positioned to 

provide digital solutions.  Digital is all about giving the power 

of intelligent decision making to end-customers – in real time. 

Such a capability can be delivered best only if you have a unified 

architecture that allows transactions to flow through seamlessly. 

It is only because of such an architecture that we are able to 

deliver capabilities such as contextual banking.  

We also differ in our sales strategy. There is a natural cap to the 

amount one product that can be sold in a particular country. 

Our competitors address this by spreading themselves across 

the world. Our chosen strategy is domination of chosen markets. 

We invest strongly in hiring local sales force and building deep 

relationships with customers.  Our strategy is to sell 14 products 

to one customer rather the sell one product to 14 customers.

Intellect’s business is well balanced between growth markets 

and advanced markets with 55% of the business from advanced 

markets. The net result of this strategy has been that we have 

successfully commanded premium pricing versus our global 

competition in markets where they have been leaders before. 

Q: Intellectual reported strong growth in FY18 after a below-

par performance in the previous year. What were the key 

reasons for the quick turnaround? FY16-17 was impacted by 

external challenges, despite which we delivered 13% growth. 

Therefore, I don’t think it was below par. I believe we have now 

crossed the hump of market acceptance. We are also ready with 

a complete suite of 14 products across banking and insurance 

verticals. In FY17-18, we won a significant deal with each of 

the market leaders in some of the APAC countries and in India 

in the iGTB business. We also won a deal in the US, apart from 

expanding our relationship in Canada. In the iGCB business, the 

launch of IDC 18.1 Intellect Digital Core in October 2017 saw us 

win six deals in quick succession, including a breakthrough entry 

into Europe.  In all, we won 12 transformational deals during the 

year. 

Q: New deal-flow has improved considerably in the last 

few quarters. You have signed the largest-ever deal in the 

company’s history this month. What are the key drivers of 

the improved deal-flow? Is it because of more deals coming 

to the market or has the win-ratio improved recently?

Our deal qualification process has become much more rigorous. 

We choose the deals that we bid for and are able to strike a 

much better success rate because of focused efforts. In addition, 

the recent wins with market leaders and successful ‘go-lives’ 

of earlier wins have provided us much better references. In 

this sector, the typical buying pattern is to ‘follow the leader’. 

Therefore, our wins with leaders generate further opportunities.  

Q: Tell us about the GeM program. How has it been 

growing for the company, and how it can transform the 

way the government departments are working? 

We won the prestigious Government eMarketplace deal in FY17-

18 (along with our consortium partners) in the face of stiff global 

competition. The portal went live earlier this year. We earn revenue 

as fixed basis points of the total GMV transacted through the 

portal. GeM’s GMV has crossed Rs 100bn recently. It is anticipated 

that the current transaction rate will scale up significantly with 

increased thrust on adoption of this portal by more states, 

government departments, and PSUs. In its fullest potential, 

the GMV is expected to scale up 10-15x from current levels.

Q: Please brief us about your fund-raising plan? 

Intellect invests consistently in technology and sales and 

marketing. Our investments in R&D are around Rs 2bn per year. 

We have also been investing in branding, market expansion, 

and augmenting our sales / pre-sales teams. We had raised 

approximately Rs 2bn last year through a rights issue to fund 

growth in addition to meeting increasing working capital needs 

and retiring debt progressively.

After significant investments, we are able to see the potential 

for growing beyond 20% yoy. Pursuing such a higher growth 

trajectory requires more growth capital. Also, as we pitch for large 

deals, we find the need for a stronger balance sheet. Therefore, 

we have opted to raise more equity rather than additional debt 

to fund these requirements. Based on deliberations with the 

board, the promoter has offered to bring in more funds – up 

to Rs 1bn – to re-affirm his commitment to the business. We 

have also secured approval for an enabling resolution to raise 

funds to the tune of an additional Rs 4bn. We will decide on 

the timing and mode of raising this additional capital when the 

requirement arises. Each of our products are in different phases 

of value realization. Some are delivering in the current financial 

year, while others would deliver over the next 2-3 years. We 

would access the market when a specific need for additional 

funds comes up.
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Indian Economy – Trend Indicators

Monthly Economic Indicators

Quarterly Economic Indicators

Growth Rates (%) Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18

IIP -0.2 0.9 4.5 3.8 1.8 8.5 7.1 7.4 7.1 4.6 4.8 3.2 7.0 -

PMI 50.9 47.9 51.2 51.2 50.3 52.6 54.7 52.4 52.1 51.0 51.6 51.2 53.1 52.3

Core sector 0.8 2.4 4.4 4.7 5.0 6.9 3.8 6.1 5.4 4.5 4.6 4.3 6.7 6.6

WPI 0.9 1.9 3.2 2.6 3.6 3.9 3.6 3.0 2.7 2.7 3.6 4.8 5.8 5.1

CPI 1.5 2.4 3.3 3.3 3.6 4.9 5.2 5.1 4.4 4.3 4.6 4.9 5.0 4.2

Money Supply 7.4 7.1 7.0 6.0 6.5 7.3 10.2 10.8 10.5 9.9 10.6 10.4 10.1 10.1

Deposit 10.5 9.8 9.7 8.1 8.7 5.4 3.2 4.3 5.3 6.1 8.1 7.5 7.4 7.7

Credit 5.6 5.8 5.9 6.5 6.8 8.7 9.8 10.4 10.4 10.5 12.1 12.4 12.4 12.2

Exports 4.4 3.9 10.3 25.7 -1.1 30.9 12.4 9.1 4.5 -0.4 5.2 20.2 17.6 14.3
Imports 19.0 15.4 21.0 18.1 7.6 21.2 21.1 26.1 10.4 7.9 4.6 14.9 21.3 28.8
Trade deficit (USD Bn) -13.0 -11.4 -11.6 -1.0 25.9 6.3 41.1 64.6 25.8 31.2 3.6 5.6 28.1 57.4
Net FDI (USD Bn) 1.6 4.0 8.6 1.1 1.6 -1.3 4.3 1.9 4.0 1.8 4.8 3.9 1.2 -

FII (USD Bn) 4.6 3.3 0.6 -1.5 3.1 2.7 -0.4 3.5 -2.4 1.2 -3.0 -4.1 -2.0 -

ECB (USD Bn) 1.6 1.9 1.6 3.5 4.4 3.0 1.3 0.5 3.1 5.1 3.9 1.3 2.7 -

Dollar-Rupee 64.6 64.2 63.9 65.3 64.7 64.5 63.9 63.6 64.4 65.0 65.7 67.6 67.8 68.7

FOREX Reserves (USD Bn) 386.5 392.9 394.6 399.7 398.8 400.7 409.4 417.8 420.6 424.4 420.4 412.8 406.1 404.2

NRI Deposits (USD Bn) 118.1 119.2 118.6 118.0 119.2 120.9 123.3 124.4 124.3 126.2 124.6 123.5 123.4 -

Balance of Payment (USD Bn) Q4FY16 Q1FY17 Q2FY17 Q3FY17 Q4FY17 Q1FY18 Q2FY18 Q3FY18 Q4FY18
Exports 65.8 66.6 67.4 68.8 77.4 73.1 76.1 77.5 82.2
Imports 90.6 90.5 93.1 102.0 107.1 115.1 108.5 121.6 123.8
Trade deficit -24.8 -23.8 -25.6 -33.3 -29.7 -41.9 -32.5 -44.0 -41.6
Net Invisibles 24.4 23.5 22.2 25.3 26.3 27.0 25.5 30.3 28.6
CAD -0.3 -0.3 -3.4 -8.0 -3.5 -15.0 -7.0 -13.7 -13.1
CAD (% of GDP) 0.1 0.1 0.6 1.4 0.6 2.5 1.1 2.0
Capital Account 3.5 7.1 12.8 6.1 10.4 26.9 16.9 22.5 25.0
BoP 3.3 7.0 8.5 -1.2 7.3 11.4 9.5 9.4 13.2

GDP and its Components (YoY, %) Q1FY17 Q2FY17 Q3FY17 Q4FY17 Q1FY18 Q2FY18 Q3FY18 Q4FY18 Q1FY19
Agriculture & allied activities 2.5 4.1 6.9 5.2 2.3 2.7 4.1 4.5 5.3
Industry 9.0 6.5 7.2 5.5 1.5 7.0 6.8 8.0 10.8
Mining & Quarrying -0.9 -1.3 1.9 6.4 -0.7 7.1 -0.1 2.7 0.1
Manufacturing 10.7 7.7 8.2 5.3 1.2 6.9 8.1 9.1 13.5
Electricity, Gas & Water Supply 10.3 5.1 7.4 6.1 7.0 7.7 6.1 7.7 7.3
Services 8.2 7.4 6.4 5.7 7.8 6.6 7.6 8.2 7.5
Construction 3.1 4.3 3.4 -3.7 2.0 2.8 6.8 11.5 8.7
Trade, Hotel, Transport and Communications 8.9 7.7 8.3 6.5 11.1 9.3 9.0 6.8 6.7
Finance, Insurance, Real Estate & Business Services 9.4 7.0 3.3 2.2 6.4 6.4 6.7 5.0 6.5
Community, Social & Personal Services 8.6 9.5 10.3 17.0 9.5 5.6 7.2 13.3 9.9
GDP at FC 7.6 6.8 6.7 5.6 5.6 6.2 6.7 7.6 8.0
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Annual Economic Indicators and Forecasts 
Indicators Units  FY10   FY11   FY12   FY13   FY14   FY15   FY16   FY17   FY18E   FY19E  

Real GDP/GVA growth %  8.6   8.9   6.7   6   5.6   7.1   7.9   6.6   6.5-6.7   7-7.5  

   Agriculture %  0.8   8.6   5   1.5   4.2   -0.2   0.7   4.9   2   3 

   Industry %  10.2   8.3   6.7   5   4.5   6.5   10.2   7   4.9   5.8 

  Services %  10   9.2   7.1   6.1   8.2   9.4   9.1   6.9   8.6   8.8  

Real GDP  ` Bn  45161   49185   52475   85992   90844   97190   104905   111854   119349   127942  

Real GDP US$ Bn  953   1079   1096   1694   1581   1589   1603   1667   1843   1984  

Nominal GDP ` Bn  64778   77841   87360   99466   112366   124451   136820   151837   167173   186230  

Nominal GDP US$ Bn  1367   1707   1824   1828   1859   2035   2090   2264   2582   2887  

WPI (Average) %  3.8   9.6   8.7   7.4   6   2   -2.5   3.7   3   3.5-4  

CPI (Average)  12.4   10.4   8.3   10.2   9.5   6.4   4.9   4.5   3.4   3.7-4.2  

Money Supply %  19.2   16.2   15.8   13.6   13.5   12   10.3   7.3   9.5   10  

CRR %  5.75   6   4.75   4   4   4   4   4   4   4  

Repo rate %  5   6.75   8.5   7.5   8   7.5   6.75   6.25   6   6  

Reverse repo rate %  3.5   5.75   7.5   6.5   7   6.5   5.75   5.75   5.75   5.75  

Bank Deposit growth %  17.2   15.9   13.5   14.2   14.6   12.1   9.7   11.2   8   11  

Bank Credit growth %  16.9   21.5   17   14.1   13.5   12.5   10.7   4.7   9   10  

Centre Fiscal Deficit ` Bn  4140   3736   5160   5209   5245   5107   5328   5343   5684   5959  

Centre Fiscal Deficit % of GDP  6.4   4.8   5.7   5.2   4.6   4.1   3.9   3.5   3.4   3.2  

State Fiscal Deficit % of GDP  2.9   2.1   1.9   2   2.2   2.6   3.6   3   3.5   3.2  

Consolidated Fiscal Deficit % of GDP  9.3   6.9   7.6   6.9   7.1   6.6   7.5   6.5   6.9   6.4  

Exports US$ Bn  182.4   251.1   309.8   306.6   318.6   316.7   266.4   280.1   299.7   305.7  

YoY Growth %  -3.5   37.6   23.4   -1   3.9   -0.6   -15.9   5.2   7   2  

Imports US$ Bn  300.6   381.1   499.5   502.2   466.2   460.9   396.4   392.6   459.3   470.8  

YoY Growth %  -2.5   26.7   31.1   0.5   -7.2   -1.1   -14   -1   17   2.5  

Trade Balance US$ Bn  -118.2   -129.9   -189.8   -195.6   -147.6   -144.2   -130.1   -112.4   -159.6   -165.1  

Net Invisibles US$ Bn  80   84.6   111.6   107.5   115.2   116.2   107.9   97.1   108.3   116.2  

Current Account Deficit US$ Bn  -38.2   -45.3   -78.2   -88.2   -32.4   -27.9   -22.2   -15.3   -51.2   -48.8  

CAD (% of GDP) %  -2.8   -2.6   -4.2   -4.7   -1.7   -1.4   -1.1   -0.7   -2   1.5-2  

Capital Account Balance US$ Bn  51.6   62   67.8   89.3   48.8   90   41.1   36.5   64.9   82  

Dollar-Rupee (Average)  47.4   45.6   47.9   54.4   60.5   61.2   65.5   67   64.8   64.5  

Source: RBI, CSO, CGA, Ministry of Agriculture, Ministry of commerce, Bloomberg, PhillipCapital India Research
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