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Introduction 

Over the past few years, the increase in economic 
activities witnessed in the world over (including 
India) has led to an increase in local and global 
emissions. These emissions not only have severe 
health impacts, but also have an increasing impact on 
climate change.  Transport is seen as a major 
contributor to emissions and pollution. This is 
specifically true for urban areas where pollution on 
account of transport activity is seen as contributing to 
climate change within these areas.  In Bengaluru 
alone, it is estimated that transport accounts 
anywhere between 30-40% of total emissions and this 
is not just an Indian phenomenon. Cities in China like 
Beijing face similar problems on account of vehicular 
emissions. City administrations have been forced to 
shut down schools and offices because of the toxic 
nature in the air. In Delhi toxic air forced the state 
government to declare a 15 day break for schools in 
January 2016.   

There is a realisation world over that the increasing 
number of private vehicles and toxic pollution caused 
is not sustainable. Again, in the Indian context, cities 
like Delhi have taken this problem head on – the 
National Green Tribunal ordered that vehicles older 
than 15 years would not be allowed to ply in the city 
limits, and more recently, the Delhi state government 
implemented the ‘odd –even’ rule on a pilot basis. The 
success in terms of reduced pollution, improved air 
quality and lower traffic congestion has encouraged 

other cities like Bengaluru and Mumbai to look at 
similar solutions. The increasing number of private 
vehicles has also made governments around the 
world realise that multi-modal public transport 
projects are the only way forward. 

In this context, any shift towards public transport 
would be most effective with a move to alternate 
technologies including Battery Electric buses (BE 
buses).  The shift to electric buses by state transport 
undertakings (which carry a significant number of 
commuters) would have a multiplier effect on the 
urban transport scenario in India. 

With a view to promote manufacturing and uptake of 
BE buses, the central government has come up with 
various schemes including the National Electric 
Mobility Mission Plan (NEMMP) and Faster Adoption 
and Manufacturing of Electric Vehicles (FAME). Both 
these schemes propose subsidies for the manufacture 
and adoption of BE buses and are mission mode 
projects till 2020. While some critics argue that these 
schemes are too optimistic in their projections, others 
argue that there are several inconsistencies in policies 
at the state government level and there are no real 
financial incentives to invest in India.  

The State Transport Undertaking (STUs) are hesitant 
to invest in BE bus fleets on account of unclear 
amount of subsidy combined with the unsure nature 
of financial support from the respective state 
governments, high capital costs, lack of BE bus 
manufacturers and a fear of the unknown. Currently, 
the government of Himachal Pradesh is the first state 
to acquire BE buses to be part of their fleet with a 
proposed purchase of 25 buses. Other STUs are at 
various stages of such initiatives, but a mass uptake of 
BE buses for public transport is still some time away.  

 

CSTEP’s current work on electric mobility 

CSTEP’s work in BE buses emerged out of a study in 
2013 for identifying green growth strategies for 
Karnataka. The adoption of BE buses by STUs was one 
vertical which was identified. CSTEP took the work 
further and in partnership with Global Green Growth 
Institute (GGGI), prepared a techno-financial analysis 
report for Bangalore Metropolitan Transport 
Corporation (BMTC). This analysis was part of a 
proposal which was submitted by the Himachal 
Pradesh Road Transport Corporation (HRTC) to the 
Department of Heavy Industries (DHI). HRTC has got 
in principle an approval to purchase 25 pure electric 
buses. CSTEP and GGGI have helped BMTC submit a 
similar proposal to DHI and are awaiting the results 
for the proposal.  

 

 

 

 

 

 

National and State Scenario 

 

Battery Electric Buses are an expensive proposition. 
Costing anywhere between INR 2-3 crores, these 
buses are not typically acquired by STUs who run 
diesel buses which cost anywhere between INR 20-35 
lakhs. Even the more sophisticated Volvo A/C buses 
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which are run by STUs cost INR ~88 lakhs. STUs rely 
on state government/central government funding to 
partially bear the capital costs of acquiring buses, and 
since many state governments are financially weak, 
they are unable to do so. Therefore there hasn’t been 
an uptake of BE buses for public transport by STUs. 

Added to this, is the non-availability of BE bus 
manufacturers. Companies like Tata Motors and 
Ashok Leyland prefer to push their diesel bus models 
or hybrid electric buses. There are allegations by 
industry experts that some of these companies may 
actively not be allowing the introduction of BE bus 
technology in India.  

BE bus technology is constantly evolving and 
improving, but most of the manufacturing, including 
critical components like the battery (which comprises 
40 – 50% of manufacturing costs) have to be 
imported. When CSTEP researchers spoke to a global 
BE bus manufacturer, he highlighted lack of incentives 
which was a major reason why manufacturers were 
shy of setting up shop in India.  

To overcome some of the challenges the government 
has launched the NEMMP and FAME schemes. The 
FAME scheme with a financial outlay of INR 750 lakhs 
as subsidies per year for two years offers subsidies to 
the tune of INR 66 lakhs per bus which would still be 
very low for STUs to consider purchasing EV buses as 
part of their fleet. 

 Interestingly, CSTEP’s research has indicated that 
DHI might be amendable to increasing these numbers 
in order to make the proposition more attractive. In 
the case of Himachal Pradesh, DHI has offered 
subsidies to the tune of INR1.2 crores per bus, 
bringing the prices of BE buses to as much as that of a 

premium Volvo bus. Another fact which works 
negatively for STUs is that they lack the internal 
capacity to come up with viable techno-financial 
proposals which can be submitted to funding 
agencies.  This is one of the primary reasons why very 
few STUs have actually submitted viable proposals to 
DHI.  

International Scenario 

 

In order to reduce local emission and noise pollution, 
governments are providing more incentives to BE 
buses. China has demonstrated major deployments in 
the BE bus segment. In many other countries, the 
number of BE buses deployed per city is usually less 
than 10 vehicles. 

Build Your Dreams (BYD) Auto, Proterra, Optare, and 
Alexander Dennis Limited (ADL) are some of the few 
companies that manufacture BE buses. Since the 
emergence of BYD, BE buses are getting deployed 
rapidly in various cities across the world. 

China has deployed the highest number of hybrid and 
battery electric buses. The Chinese company BYD 
Auto announced that they had delivered more than 
3400 BE buses since the launch of their first BE bus in 
May 2010. BYD has also deployed their buses in 36 
countries including USA and UK. They have also 
received the biggest BE bus orders in multiple 
countries including USA. Optare, which is owned by 
Ashok Leyland, has deployed few buses in London 
England. Proterra is the biggest BE electric company 
in USA. They have deployed over 100 buses in various 
states of USA. 

Important Aspects of BE Buses 

 

 

 

Emissions: The most significant advantage of BE 
buses is that they have zero ‘local pollution’ since 
there are no emissions. However, the energy source 
used to power these buses also determines how clean 
the energy actually is. In the case of Himachal 
Pradesh, BE buses have extremely low emissions 
since the state is largely dependent on hydro-
electricity to generate electricity. Other states which 
are largely dependent on coal to meet their energy 
demands and which could be used to power BE buses 
would probably not qualify as clean energy. Even 
then, BE buses have reduced emissions compared to 
diesel and CNG buses. From a medium to long-term 
goals, it is imperative that there is a shift to cleaner 

(renewable) sources of energy as a whole, which 
would make BE bus technology truly clean.  

Battery: Batteries form the most critical component 
of a BE bus. They cost anywhere between 40-50% of 
the manufacturing costs and currently have to be 
imported, though BYD is planning to set up a battery 
manufacturing unit in Chennai. Currently, Lithium-Ion 
(Li-ion) battery technology is used in BE buses. 
Although, batteries are expensive, advancement of 
battery technology is leading to cost reduction. 

Charging Infrastructure: While BE buses require to 
be charged between vehicular runs, setting up 
adequate charging infrastructure becomes absolutely 
paramount. A significant addition of BE bus to any 
STU fleet would mean additional load to the grid. It 
would mean that additional energy is required, and 
any decision to introduce BE buses would entail 
talking to energy service providers. Establishing 
charging stations at optimum distances could be a 
good starting point for motivating consumers in 
adopting EVs.  

CSTEP’s future work on Electric Mobility  

 CSTEP is in the process of identifying and working 
with the Association of State Road Transport 
Undertakings (ASRTU) and key central ministries in 
helping them establish a roadmap towards 
transitioning to BE bus technology as part of their 
fleet. 
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Interviews 
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Q: Please provide a brief background on electric 

vehicles (BEV- Battery Electric Vehicles) in India 

specifically in the context of public transport. 

An introduction of Electric Vehicles in India in 
general, and public transport in particular, is 
important for twin benefits: pollution prevention and 
energy security. The existing high levels of pollutants 
in most Indian cities is a matter of great concern 
requiring immediate action and electrically propelled 
public transport is a major step in this direction. 
Likewise, a total dependence on fossil fuel is also not a 
good idea in terms of sustainability and affordability 
in the long run. 

Q: How would you characterise the National Electric 

Mobility Mission Plan (NEMMP) and Faster Adoption 

and Manufacturing of Electric Vehicles (FAME)? Is 

there enough thrust towards promoting BEVs for public 

transport in those schemes? Are there other 

policies/plans (national/state) which impact BEV 

adoption for public transport, which are they, and in 

what way do they impact EV adoption? What has been 

HRTC’s own experience in this regard? 

It is a bold new initiative started by the Government 
of India. It is high time that such a scheme is 
propagated among all the states for replicating the 
Himachal Pradesh’s initiative. It will be appropriate if 
the Ministry of Road Transport arranges a national 
level workshop and Himachal is asked to make a 

presentation on the project for motivating and 
guiding other states.  

Apart from the heavy initial capital requirement, there 
are other issues requiring policy action by the states. 
Major among them are the fiscal policy issues e.g. 
modifying tax laws to allow concessions, introducing 
subsidies on initial capital and ancillary facilities, and 
concessional electricity tariff on electrical mobility 
(Himachal Transport Department even approached 
Electricity Regulator demanding a special tariff). A 
comprehensive policy package needs to be considered 
that could also include generation of energy through 
renewable sources like solar power also (Himachal 
Project included solar power generation as a part of 
the project on electrical mobility).    

Q: BEVs are an expensive proposition? How do you plan 

to balance funding for regular bus fleet (diesel) 

increase v/s adoption of BEVs? 

Yes. Indeed on the face of it, EVs appear to be an 

expensive proposition. However, if taken on the total 

lifetime cost basis, the total cost of operation over a 

life time span works out to be far cheaper. This is an 

interesting finding in the Himachal Pradesh study 

where the total cost of operation of electrical buses is 

projected to be far cheaper that the diesel buses. This 

is on the existing tax incidence and if some relaxations 

are given, it will work out to be even more 

economical.  

Q: What are funding mechanisms which have been 

identified to meet the high upfront costs of BEVs – given 

that these buses currently cost anywhere between INR 

2-3 Crores? How can STUs which are facing a fund 

crunch afford BEVs? How has HRTC addressed the 

funding issue? 

There could be innovative possibilities: for instance, 
pollution prevention could be a major catch and the 
Pollution Control Boards could be asked to spend 
money in pollution abatement. Besides, a fund could 
be created by introducing high taxes on existing 
polluting vehicles which will have double dividend 
effect: revenue generation and incentivising scrapping 
of polluting fleet.  

Q. A fleet of BEVs also means considerable energy 

demand. How would states balance this demand with 

other competing interests?  

 As I have stated earlier, we need to work on alternate 
energy sources for cheap electricity. 
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Q: Provide a brief background and need for electric 
vehicles in India specifically in the context of public 
transport 

The number of registered motor vehicles has been 
increasing consistently in India, especially in the key 
metro cities. This means, that the growing numbers 
of people can either afford private vehicles or access 
them through the use of taxis and three-wheelers. 
Unfortunately, these additional vehicles increase the 
load on the transportation infrastructure, adding 
substantially to congestion in cities, thereby 
negatively impacting time for commute as well as the 
health of commuters. The increase in the number of 
vehicles is also a major contributor to local pollution 
in almost all cities, and this situation is projected to 
worsen substantially over the next two decades. 
While the growing numbers of citizens have access 
to private vehicles, there is still a substantial portion 
of the urban population that relies on public 
transportation and non-motorised transport. Hence, 
public transportation is and will continue to remain 
an integral part of urban mobility and city 
administrators are required to deliver high impact 
public transit solutions, which can sustain the future 
demand for mobility and are also ‘green’ in terms of 
their environmental footprint. It is in this context of 
growing number of private vehicles and increasing 
air pollution, that electric buses provide an 
environment friendly solution for high quality public 
transport.  

 

Other commercial electric bus services 
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Q: How would you characterise the National Electric 
Mobility Mission Plan (NEMMP) and Faster Adoption 
and Manufacturing of Electric Vehicles (FAME)? Is 
there enough thrust towards promoting BEVs for 
public transport in those schemes?  

In order to accelerate electric mobility, the 
Government of India launched the landmark FAME 
scheme (Faster Adoption and Manufacturing of 
(Hybrid &) Electric vehicles in India) under the 
National Electric Mobility Mission Plan (NEMMP) 
2020, and these initiatives have a strong thrust on 
public transport. It is important to mention that 
Himachal Pradesh (HP) became the first state to take 
steps in this direction. The Government of India very 
recently approved INR 35 crore to HP to procure 25 
electric buses under this scheme. Developed jointly 
by GGGI and GoHP, it is the first successful financing 
proposal by any state government to receive a 
national grant under the FAME scheme. This is a 
clear demonstration of the priority focus and 
support mechanisms that FAME scheme has for 
promoting electric mobility in public transportation. 
It could be added that several other state transport 
utilities should now proactively benefit from these 
provisions.  

Q: Could you elaborate a bit more on GGGI’s technical 
support to the Himachal Pradesh Government, in the 
context of this proposal?  

GGGI worked very closely with the state Government 
of Himachal Pradesh to develop a financing proposal 
seeking support from the FAME scheme for public 
transport in the state. The proposal identified electric 
mobility in public transportation as a green growth 
opportunity with multiple co-benefits of reduced 

emissions, noise pollution and enabling compliance to 
the orders of National Green Tribunal (NGT). Apart 
from presenting a solid techno-economic case for 
electrical mobility that includes benefits to the state 
transport corporation, the proposal also incorporates 
a unique analysis on using surplus hydropower for 
charging the buses at nights. Hence, GGGI-India led 
analysis demonstrated a viable business case for 
applicability of electric buses in the state using a four 
step approach: 

1. Reduction of capital cost by regulating the 
product specification, considering local 
requirements 

2. Application of Total Cost of Ownership (TCO) 
framework to define viability gap 

3. Optimisation of operating cost  
4. Development of project structuring options to 

reduce financing cost and ensure cash flows 

 
Q: What are the other key policies/plans 
(national/state) which impact BEV adoption for 
public transport, which are they, and in what way do 
they impact EV adoption? 

Promotion of electric mobility is also identified as a 
key mitigation strategy in India's Intended 
Nationally Determined Contribution (INDC) 
submitted in the run-up to the recently concluded 
Paris Climate Conference. With an agreement on 
climate change in Paris, such initiatives could receive 
a major boost now, both in terms of India’s domestic 
action, as well as through international climate 
finance and technology transfer. 
In addition, several progressive states and almost all 
major cities have forward looking policies and plans 
that promote sustainable transportation, with 
electric mobility as one of the key dimensions. In the 

long term, FAME scheme could act as an important 
catalyst for implementation of these electric mobility 
related initiatives already identified by the state and 
city administrations.   

Q: What role do you foresee for electric buses in a 
diesel and CNG dominant public transport sector? 

The extent of emissions by currently operational 
diesel and CNG bus fleet and the associated air and 
noise pollution are resulting in the deterioration of 
environmental quality of the traversed areas. Electric 
buses offer multiple technical, environmental and 
socio-economic advantages over Diesel and CNG 
buses. They deliver superior torque-to-power output 
at low speeds that is ideal for city travel; enable 
regenerative braking and experience lower wear and 
tear due to avoidance of mechanical drive train. Most 
importantly and from a public health point of view, 
electric buses have zero tail pipe emissions and 
much lower noise levels. Thus, while electric buses 
may not be a panacea, they do provide a unique 
green growth opportunity, combining the benefits of 
public transport with zero pollution, thereby 
benefiting in reduction of congestion as well as air 
pollution. Although there would be implementation 
challenges in a short term, electric buses could 
potentially unleash a transformational change in the 
long run to provide clean and environmentally 
sustainable transportation to commuters.  

Q: What are the key challenges facing electric buses, 
and what could be the way forward?  

 
As a new technology, electric buses face two key 
implantation challenges:  

 Lack of ecosystem for electric mobility 
 High upfront capital cost  

These challenges could only be overcome by policy 
support, especially in the initial stages of its adoption 
and implementation, and it is highly recommended 
that the city and state governments should take 
leadership in electric mobility. State governments 
should induct electric vehicles in its fleet of 
government vehicles to increase awareness, expand 
product range and demonstrate commitment. Also, 
with some of the largest public transport fleets, the 
state transport undertakings can emerge as a 
significant market for the Original Equipment 
Manufacturer (OEM) in the near future, to help 
create the market and technology ecosystem. 
Regulatory and fiscal incentives, such as tax benefits 
and subsidies, could also play a critical role in 
creating a market for electric vehicles in India, and 
the two progressive states, Karnataka and Himachal 
Pradesh, have very recently made announcements in 
this direction.  
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“I am grateful for the opportunity to be at CSTEP, where 

the work tests my engineering principles. In addition to 

the technical experience, the best part about being here is 

the exposure to allied areas such as economics, public 

policy and professional communication through 

interaction with co-workers from diverse backgrounds.” 
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