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Emission Challenges in Emission Challenges in Emission Challenges in Emission Challenges in Indian CitiesIndian CitiesIndian CitiesIndian Cities

Major Pollution Sources 
- Transport 
- Industries  
- Construction Dust , etc. 

• Transport Sector Transport Sector Transport Sector Transport Sector 
contributes 10-15% of total pollution.

• Vehicular PollutionVehicular PollutionVehicular PollutionVehicular Pollution• Vehicular PollutionVehicular PollutionVehicular PollutionVehicular Pollution
70-75% by road traffic (old vehicles+ 
Diesel /Petrol vehicles + etc. ) 
due to combustion of fuels.

• CO2  Emission CO2  Emission CO2  Emission CO2  Emission 
Bus  > Cars, TW,  etc.

Diesel buses > CNG buses

CNG buses emits : CO, Nox, etc.



Thrust Areas for Solutions
-Vehicle Technology (VT)

-Fuel Technology (FT)

• VehicleVehicleVehicleVehicle TechnologyTechnologyTechnologyTechnology (VT)(VT)(VT)(VT)

Vehicles without internal combustion engine are required.

Example: Electric Vehicles / Passenger Electric Buses

• FuelFuelFuelFuel TechnologyTechnologyTechnologyTechnology (FT(FT(FT(FT))))

Vehicles without fuels burning are required hence zero emission.

Example: Electric Vehicles / Passenger Electric Buses work on
chargeable battery.

CrucialCrucialCrucialCrucial PointsPointsPointsPoints::::

• Electricity is required to charge the batteries. Coals/fossil fuel /oils,
etc. are burnt for electricity.

• Source of electricity generation emits certain emissions but those are
only at one point and easy to control through various measures.



According to According to According to According to Bloomberg (in 2017)Bloomberg (in 2017)Bloomberg (in 2017)Bloomberg (in 2017)
• No. of Electric Buses : 3,85,000 (China had 99% of electric buses on the road 

world wide. )

• China add approx. 1900 electric buses per week.
UKUKUKUK ::::191191191191
GermanyGermanyGermanyGermany ::::176176176176
NetherlandsNetherlandsNetherlandsNetherlands ::::296           296           296           296           Only Only Only Only 30 electric buses in operation in the 30 electric buses in operation in the 30 electric buses in operation in the 30 electric buses in operation in the 
countrycountrycountrycountry
AustriaAustriaAustriaAustria ::::164164164164 ----Himachal Pradesh (25) andHimachal Pradesh (25) andHimachal Pradesh (25) andHimachal Pradesh (25) and

LithuaniaLithuaniaLithuaniaLithuania ::::192192192192 ---- Mumbai (05) Mumbai (05) Mumbai (05) Mumbai (05) Source: NBT, Delhi Edition dt.

12.07.201812.07.2018



FasterFasterFasterFaster AdoptionAdoptionAdoptionAdoption andandandand ManufacturingManufacturingManufacturingManufacturing ofofofof HybridHybridHybridHybrid &&&& ElectricElectricElectricElectric
VehiclesVehiclesVehiclesVehicles (FAME(FAME(FAME(FAME ),),),), 2015201520152015
• Major Major Major Major PPPPush ush ush ush : Early adoption and market creation of both hybrid and 

electric technologies vehicles in the country. 

• MajorMajorMajorMajor ThrustThrustThrustThrust : To allow hybrid and electric vehicles to become 1st

choice for the purchasers so that these vehicles can

-replace the conventional vehicles and

-reduce liquid fuel consumption .

• 1111stststst PhasePhasePhasePhase ofofofof FAMEFAMEFAMEFAME ((((extendedextendedextendedextended uptouptouptoupto MarchMarchMarchMarch 2018201820182018)))) : offered

incentives to EVs and Hybrid EVs buyers. FAME-I was focused on

Pvt. Vehicles.

• 2222ndndndnd PhasePhasePhasePhase ofofofof FAMEFAMEFAMEFAME : expected to incentivize electrification of public

transport fleet of buses and taxis.

• It is more oriented towardstowardstowardstowards publicpublicpublicpublic transporttransporttransporttransport....



In September 2017, the Govt. extended  FAME subsidy to electric buses.In September 2017, the Govt. extended  FAME subsidy to electric buses.In September 2017, the Govt. extended  FAME subsidy to electric buses.In September 2017, the Govt. extended  FAME subsidy to electric buses.

• Incentive Level Incentive Level Incentive Level Incentive Level 1 1 1 1 (In case of localization of minimum 15% is achieved): 
60% of purchase cost or INR 8.5 million, whichever is lower

• Incentive Level 2 Incentive Level 2 Incentive Level 2 Incentive Level 2 (In case of localization of minimum 35% is achieved): 60% 
of purchase cost or INR 10 million, whichever is lower

Deptt. of Heavy Industries (DHI), Govt. of India

-Sanctioned : INR 4.37 billion (US$ 67 million)

-for procurement of : electricelectricelectricelectric buses,buses,buses,buses,-for procurement of : electricelectricelectricelectric buses,buses,buses,buses,

:::: eeee----taxistaxistaxistaxis andandandand

:::: eeee----autosautosautosautos inininin DecemberDecemberDecemberDecember 2017201720172017....



DHIDHIDHIDHI selectedselectedselectedselected::::
- 11 cities with one million-plus population
- for the procurement of 390 electric buses, and
- provided funds to the tune of INR 10 million (US$ 150,000) per bus.

UnderUnderUnderUnder thisthisthisthis PilotPilotPilotPilot PPPProject,roject,roject,roject, DHIDHIDHIDHI sanctionedsanctionedsanctionedsanctioned
40 buses (9 cities) : Delhi, Bengaluru, Mumbai, Hyderabad,
Ahmedabad, Jaipur, Indore, Lucknow & Kolkata.
15 buses (2 cities) : Guwahati and Jammu.
______________________________________________________________
TotalTotalTotalTotal :::: 390390390390 busesbusesbusesbuses ((((11111111 cities)cities)cities)cities)
ProcurementProcurementProcurementProcurement ofofofof busesbusesbusesbuses areareareare inininin progressprogressprogressprogress....



Himachal Pradesh became 1st

State in India to operate fleet of
electric buses on the stretch from
Manali to Rohtang (51 km).

Buses are procured from Goldstone-BYD
(Model K7e Buzz - 9 meters) at the price
of INR 17 million each.

BEST launched Electric Buses. Buses
can run for 200 km. on a single chargecan run for 200 km. on a single charge
and take three and a half hours to get
fully charged.



Smart City Mission Smart City Mission Smart City Mission Smart City Mission 
SmartSmartSmartSmart CityCityCityCity ::::
• basic infrastructure,

• smart solution to make
infrastructure and services
better

• area based development.

Electric Buses Electric Buses Electric Buses Electric Buses as as as as Passenger Passenger Passenger Passenger 
TransportTransportTransportTransport
Smart  Solution PAN City level

Area based Approach i.e. intra city , 
inter city, etc. 
Example: Amravati , AP



Atal Mission for Rejuvenation and Atal Mission for Rejuvenation and Atal Mission for Rejuvenation and Atal Mission for Rejuvenation and 
Urban Transformation (AMRUTUrban Transformation (AMRUTUrban Transformation (AMRUTUrban Transformation (AMRUT)

Mission Components :Urban Mission Components :Urban Mission Components :Urban Mission Components :Urban 
Transport Transport Transport Transport 

• Ferry vessels for inland
waterways (excluding port
/bay infrastructure) and
buses.

• Footpaths/walkways, side-• Footpaths/walkways, side-
walks, foot-over bridges, and
facilities for NMT.

• Multi level Parking.

• Bus Rapid Transit System
(BRTS)Goa is seeking fund for electric buses under AMRUT Goa is seeking fund for electric buses under AMRUT Goa is seeking fund for electric buses under AMRUT Goa is seeking fund for electric buses under AMRUT 

http://timesofindia.indiatimes.com/articleshow/65815341.cms?utm_source=contentofinterest&utm_medium=text&ut

m_campaign=cppst

Electric Buses under AMRUT in Jammu & Srinagar



Electric Buses as Public Transport Electric Buses as Public Transport Electric Buses as Public Transport Electric Buses as Public Transport 

Characteristics of  PT
• Efficiently
• Reliably
• Safe
• Comfortably
• Affordability……………

…
CNG based AC Bus : 70 

lacs 

Electric Vehicles (EVs) Electric Vehicles (EVs) Electric Vehicles (EVs) Electric Vehicles (EVs) : Electric Buses: Electric Buses: Electric Buses: Electric Buses

Hybrid Electric Vehicles (HEVs): Hybrid 
Bus

Battery Electric Vehicles (BEVs): BE 
Bus

Hybrid Bus : Hybrid Bus : Hybrid Bus : Hybrid Bus : 

ICE (internal combustion engine) + Battery with ICE (internal combustion engine) + Battery with ICE (internal combustion engine) + Battery with ICE (internal combustion engine) + Battery with 
lacs 

Versus 

Electric Bus  (by BYD) : 

3.0Cr. 

electric motorelectric motorelectric motorelectric motor

BE BE BE BE Bus: Bus: Bus: Bus: onononon----board board board board battery provides battery provides battery provides battery provides entire entire entire entire energy energy energy energy 
needed for bus operations. needed for bus operations. needed for bus operations. needed for bus operations. 

Source: GGGI & CSTEP(2014), Electric Buses in India: Technology, Policy and benefits. 



Lessons on Electric Lessons on Electric Lessons on Electric Lessons on Electric Mobility Mobility Mobility Mobility from from from from 
Shenzhen(China) Shenzhen(China) Shenzhen(China) Shenzhen(China) 

• Focus on Automobile industry but using using using using busesbusesbusesbuses to catalyze to catalyze to catalyze to catalyze 
Electric Vehicles Electric Vehicles Electric Vehicles Electric Vehicles penetration. (China as global leader in 
Electric Buses)

• In Indian Scenario : Clarity in decision is required .

Lack of  Clarity in PolicyLack of  Clarity in PolicyLack of  Clarity in PolicyLack of  Clarity in Policy
Hybrid Hybrid Hybrid Hybrid Model Model Model Model Hybrid Hybrid Hybrid Hybrid Model Model Model Model 

Vs Vs Vs Vs 

100% pure electric buses100% pure electric buses100% pure electric buses100% pure electric buses....

Lack of  Lack of  Lack of  Lack of  Priority in PolicyPriority in PolicyPriority in PolicyPriority in Policy

Electric Electric Electric Electric Cars Cars Cars Cars 

Vs Vs Vs Vs 

Public BusesPublic BusesPublic BusesPublic Buses



Case Study : Shenzhen(China) as  World Largest Electric Bus       Case Study : Shenzhen(China) as  World Largest Electric Bus       Case Study : Shenzhen(China) as  World Largest Electric Bus       Case Study : Shenzhen(China) as  World Largest Electric Bus       
world’s first 100% electrified bus fleet)

Shenzhen City Administration
announced to electrify all of its
16,359 buses during Nov-Dec 2017.

ChallengesChallengesChallengesChallenges ::::

• Shifting from diesel to e-buses
cost 2 to 4 times more upfront
than conventional diesel buses.

• Need of the Charging
Infrastructure.

• Replacement of batteries at least
once during lifetime (costly
affair).

• Battery replacement is nearly
half of a vehicle’s price.



i. National and . National and . National and . National and Local Local Local Local SSSSubsidiesubsidiesubsidiesubsidies

It played major role in
closing the cost gap
between e-buses and
conventional diesel buses.

ii. ii. ii. ii. Leases Leases Leases Leases to reduce to reduce to reduce to reduce Upfront Upfront Upfront Upfront 
InvestmentsInvestmentsInvestmentsInvestments

iii. Optimized Charging iii. Optimized Charging iii. Optimized Charging iii. Optimized Charging and Oand Oand Oand Operationperationperationperation
• Shenzhen adopted a type of e-bus

where 5 hours charge supports 250
KM. of running. (almost one full day
of operation).

ChargingChargingChargingCharging inininin nightnightnightnight @@@@ lowlowlowlow electricityelectricityelectricityelectricity
chargechargechargecharge
RechargedRechargedRechargedRecharged atatatat terminalsterminalsterminalsterminals @off@off@off@off----peakpeakpeakpeak traveltraveltraveltravel
timestimestimestimes....

chargingchargingchargingcharging facilitiesfacilitiesfacilitiesfacilities areareareare alsoalsoalsoalso openopenopenopen totototo
privateprivateprivateprivate cars,cars,cars,cars, therebytherebytherebythereby improvingimprovingimprovingimproving thethethethe

Instead of direct  procuring e-
buses , 
• some bus operators in 

Shenzhen leased vehicles 
from manufacturers. 

• It saved operators’ upfront 
investments. 

privateprivateprivateprivate cars,cars,cars,cars, therebytherebytherebythereby improvingimprovingimprovingimproving thethethethe
financialfinancialfinancialfinancial performanceperformanceperformanceperformance ofofofof thethethethe chargingchargingchargingcharging
infrastructureinfrastructureinfrastructureinfrastructure....

iviviviv.... LifetimeLifetimeLifetimeLifetime WWWWarrantyarrantyarrantyarranty ofofofof BatteriesBatteriesBatteriesBatteries
bus manufacturers provide a lifetime
warranty for vehicles and batteries. .

Manufacturers are better positioned
than bus operators to manage
financial risks because they can
continuously innovate battery
technologies.



Lessons on Electric Mobility from Lessons on Electric Mobility from Lessons on Electric Mobility from Lessons on Electric Mobility from Netherlands Netherlands Netherlands Netherlands 
• The Dutch Govt. promoted Electric

Vehicles by focusing on “Charging
Infrastructures” (Netherlands(Netherlands(Netherlands(Netherlands asasasas
globalglobalglobalglobal leaderleaderleaderleader inininin vehiclevehiclevehiclevehicle charging)charging)charging)charging)....

• Installed charging stations : 3000
(2009-2014) led by consortium
of Public and Pvt.

Charging Stations are centrally
managed and serve as a country-
wide ‘Living Lab’ for smart
charging.

It provided a platform for local R&D
for Pvt., Academics , Energy
Companies, local & regional Govt.
to innovate on several products and
services.



• Electricity Subsidization
…………… ?????????

FinancialFinancialFinancialFinancial burdenburdenburdenburden onononon GovtGovtGovtGovt

SolarSolarSolarSolar PanelPanelPanelPanel ChargingChargingChargingCharging
SystemSystemSystemSystem

State Govt. Political CommitmentState Govt. Political CommitmentState Govt. Political CommitmentState Govt. Political Commitment
Example: The Govt. of Andhra
Pradesh passed “Electric Mobility
Policy 2018-2023”.

Aim : to roll out 10 lakh Electric 
Vehicles(EVs)  by 2023. 

Solar-Powered Electric Vehicle
Charging Station, Debut,
Portland. Source: A Report on Andhra Pradesh : Trade & Investment -A Land of 

Unlimited Opportunities.



Lesson on “Smart City EV Pilot Project Lesson on “Smart City EV Pilot Project Lesson on “Smart City EV Pilot Project Lesson on “Smart City EV Pilot Project ----
Nagpur”Nagpur”Nagpur”Nagpur”

1111stststst MultiMultiMultiMulti----modalmodalmodalmodal EVEVEVEV
PilotPilotPilotPilot ProjectProjectProjectProject the Govt. of
Maharashtra launched in
Nagpur in May 2017.

AgenciesAgenciesAgenciesAgencies:::: Municipal
Corporation of Nagpur inCorporation of Nagpur in
collaboration with Pvt.
Players.

InvestmentInvestmentInvestmentInvestment ::::INR 200
million for EVs and
Charging Infrastructure.

Maharashtra Chief Minister Devendra Fadnavis and Union

Minister Nitin Gadkari and others flag off during the

inaugurate the India’s first OLA Multi Modal Electric Vehicle

Project in Nagpur.(PTI Photo).

SourceSourceSourceSource:::: IndianIndianIndianIndian ExpressExpressExpressExpress dateddateddateddated MayMayMayMay 27272727,,,, 2018201820182018



Actions :
• Network of 10 fast charging

stations.

• Waiver of road tax,
registration of EVs by State
Govt.



Battery TechnologyBattery TechnologyBattery TechnologyBattery Technology

More than half of a vehicle

cost goes to battery pack.

ReduceReduceReduceReduce BatteryBatteryBatteryBattery CostCostCostCost

-No manufacture lithium-ion

batteries in India

-import lithium-ion cells from

China

InvestmentInvestmentInvestmentInvestment inininin R&DR&DR&DR&D



Affordable  Affordable  Affordable  Affordable  Battery  Technology Battery  Technology Battery  Technology Battery  Technology 

• Size of the battery pack
depends on drive range of
vehicle.

• Battery size influences the
cost of the battery.

• Big battery size (wt. & vol. )
complicates the body and
chassis design of BE buses.chassis design of BE buses.

• Battery Electric buses are
considerably more expensive
w.r.t. petrol/diesel bus.

• US$1000/Kwh (2004),
• US$ 500/Kwh (2017).
• Benchmark price of USD

150/Kwh (in future).
(Source: Electric Buses in India: Technology, Policy and Benefits, Global Green Growth Institute, 2016)



Thanking you ForThanking you ForThanking you ForThanking you For
kind attentionkind attentionkind attentionkind attentionkind attentionkind attentionkind attentionkind attention


