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Abstract 
India’s economy largely depends on crude oil imports 

as India is the fourth largest consumer of crude oil 

products in the world, after the United States, China, 

and Japan. India for its automotive energy needs 

depends heavily on imported crude oil, mostly from 

the Middle East till date (2018). With the future rate 

of growth in the total number of automobiles, the 

crude oil imports are set to be slightly mo re than 

double by 2030. With no other option to increase the 

local production of crude oil, Ind ia is desperately 

looking  for a better alternative. The alternative 

automotive energy should be in such a way that, it  

should not only save India’s economy backbone but 

also to protect our country from environmental 

pollution, where already our metro cities are in the 

pollution danger zones. The two options of chemical 

potential from which India has to choose among the 

alternative automotive energy is the bio-diesel and 

Li-ion batteries. But in a bid  to save the Indian 

economy and environment, the government of India 

is targeting the year 2030 by which it p lans to go 100 

percent electric mode in automobiles throughout the 

country.  

           While switching over to new technology the 

main aspects to be considered for its success is the 

sustainability in terms of raw materials and the 

economics involved in it. With the current state of 

infrastructure, economics, and feasibility for the 

common man, the possibility of going all electric 

within a short span of 12 years seems to be bleak. At 

present, the cost of Li-ion powered vehicles are really  

out of reach even for the middle-class population of  

 

the country, it is twice the cost of the gasoline-

powered vehicle for a two-wheeler and for an electric 

car it is almost four to five t imes the cost of a 

gasoline-powered car. Any product in its introduction 

stage will have the problem of h igh in itial cost per 

product, but with large scale mass production the cost 

will come down. In the case of Li-ion powered 

electric vehicle it may not be possible to have a 

decrease in the cost per vehicle with mass production, 

and the cost of the vehicle may double or trip le for 

every five years, this is because of the limited raw 

material source and supplies required  for the battery 

producers. This article tries to study the feasibility of 

going all electric automobile within a short span of 

12 years and propose a suitable chemical potential 

that is the biodiesel which should be given the top 

priority considering the renewability, present 

infrastructure and the possible growth in the 

production and options of raw materials needed for 

biodiesel. 

Keywords: Environmental pollution, Alternative 

automotive energy, Year 2030, Electric vehicles and 

Biodiesel 
 

Introduction 
        India is the fourth largest consumer of petro-

products among the countries of the world, and 

because of this reason, its economy can be 

significantly disrupted by the fluctuation in the price 

of the crude oil in the future years to come. As the 

crude oil reserves are getting depleted world over, 

the future energy demand along with the growing  

population of India, there will be a phenomenal rate 

of growth in the total number of automobiles. The 

crude oil imports are set to be slightly more than 

double by 2030. India at present for its automotive 

energy needs depends only on the crude oil imports, 

with very less option to increase the local production 

of crude oil, India is desperately looking for a 
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suitable alternative form of automotive energy.  The 

alternative automotive energy option should be in  

such a way that, it should not only save India’s 

economic backbone, it should also be sustainable by 

avoiding the import  of raw materials, directly are 

indirectly  from other countries. One more important 

consideration that should be kept in mind while 

shifting to another alternative form of automotive 

energy is that it  should be in  such a way that it  

reduces environmental pollution. Where already our 

metro  cities are in the pollution danger zones.  In  a  

bid to save the Indian economy and environment, the 

government of India is targeting the year 2030 by  

which it plans to go all- electric automobiles in the 

country [2]. This article tries to study the feasibility  

and sustainability of this in itiative and discuss the 

other option like biodiesel which India should 

consider along with the promotion  of electric 

vehicles, before going all electric with in a short span 

of 12 years from now. 

 

India’s current and future automotive 

energy demand (2015): 

Crude oil imports: 

                      India ’s need for energy in the 

automotive sector has been steadily increasing since 

the 1980s, with a very long history for its 

dependence on crude oil. The future projections for 

crude oil demand leave India with the need for 

import of 7.2 million barrels/day of crude oil by 

2040, up from 3.7 million barrels/day in 2014 

(Anon.2019i), India has the highest import 

dependency among the other countries in  the world, 

which will be over 90% of oil demand by 2040, up 

from 70% in 2014. India's growing dependence on 

oil and gas imports will adversely impact the 

current and fiscal deficits of the country. The net 

value of oil import  which was 110 billion US dollar 

in 2014 will be around 300 b illion US dollar by 

2030.The fluctuation in crude oil price in the past 

15 years is also erratic, (27 $ / barrel in  2000, 94.1 $ 

/ barrel in 2008, 109.1$/barrel in 2012, 40.6 $ / 

barrel in 2016 and  65.6$ /  barrel in  2018) [3] due to 

various international political and technical reasons 

makes the Indian  economy very  much 

unpredictable. 

 

India’s automotive industry past and the 

present (2015): 
                The first car ran on the Indian road was in  

the year 1897, till 1940s car was only imported that 

too in small numbers.  In 1942 the first automotive 

industry in India was started by HINDUSTAN 

MOTORS fo llowed by the PREMIER in 1944. After 

independence, between 1947 to 1970 passenger cars 

were p roduced by Hindustan motors, premier 

automobiles, and standard motors. Ut ility and Light 

Commercial Vehicles were produced by BAJAJ 

TEMPO, MAHINDRA & MAHINDRA and 

STANDARD MOTORS. Medium and Heavy 

Commercial Vehicles were manufactured by 

VEHICLE FACTORY  JABALPUR,  TATA  

Motors,  Ashok Leyland and Simpson & Co. 

Scooters, Mopeds, and Motorcycles were produced 

by Bajaj  Auto,  Royal  Enfield, Escorts group and 

Ideal java [4]. However, the growth was very slow 

till the 1970s. 

          After 1970 and till 1983 there was some 

potential g rowth in commercial vehicle  segments, 

cars were meant for the elite, and the two-wheeler 

segment saw some growth in urban areas among the 

middle class.  Only after 1992 Suzuki, Toyota and 

Hyundai of South Korea were allowed into the Indian 

automotive industry. Now India is the fourth largest 

automobile manufacturer in the world, producing a 

record 25.3 million motor vehicles in 2016-17. The 

total number of registered motor vehicles in  India 

was 210 million as on 31.03.2015 [4] With this ever-

increasing number of vehicles on Indian roads , the 

fossil fuel demand is at  213 million tones for the year 

2017-18 [5], which amounts to USD 70.196 billion or 

Rs.4.7 lakh crore .  According to a report by World 

Energy Outlook [1], the passenger car ownership in 

India will grow from less than 20 vehicles per 1,000 

inhabitants in 2015 to 175 cars per 1,000 people in  

2040, which will result in  fuel consumption of eight 

times as that of in 2015. 

 

Environmental concerns: 
                 The current state of pollution in India is 

very much alarming. Air pollution in most Indian 

cities has crossed critical levels. The particulate 

matters (2.5 micrometers and 10 micrometers) and 

dangerous carcinogenic substances from the emission 

of automobiles have reached very alarming levels, 

taking a heavy toll on the health of the densely 

populated Indian cities. Out of the 20 world’s most 

polluted cit ies, 13 cit ies are in India, and Delhi tops 

the list of more polluted [14] cit ies with 150 

micrograms of 2.5 PM. The use of fossil fuels both 

petrol and diesel has severely threatened the 

economics and environment of India. The worldwide  

contribution of greenhouse gas of 20% is from 

vehicles using the fossil fuels, having a tremendous 

impact on climate change [24], even though late this 

is the right time to think for a suitable alternative and 

act. 

 

Automotive energy options: 
                          The current total alternative to the 

use of fossil fuel is very less, for the past hundred 

years due to the dependence of fossil fuels for 
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automobiles by Ind ia, the present infrastructure is not 

conducive for an immediate complete shift of 

technology to electric vehicles. The other options to 

decrease fossil fuel usage are, going for electric 

hybrid vehicles and biodiesel which can use the 

present infrastructure with ease.  

 

Biodiesel for India- is it a good option: 
                      Considering the climat ic conditions and 

the availability of vast area o f land in India, there is a 

strong possibility to look into the option of 

generating biodiesel and use it as alternate form 

energy for the d iesel-guzzling automobiles, which is 

around 30 % of the total requirement of India. The 

government of India estimates that approximately  

13.4 million hectares of barren  land available to grow 

non-edible oil bearing trees, which can g ive a yield of 

about 15 million tons of oil each year [14]. India has 

over 300 different variet ies [16] of species of trees 

which can produce non-edible oil from its seeds. Out 

of the 75 species studied, 37 species were found to be 

suitable for biodiesel development which could 

satisfy the  ASTM fuel standards [20]. With all these 

advantages India formulated its first national policy 

on biofuel in 2009. The salient feature of th is national 

policy on biodiesel is that India should adopt to 

biodiesel blending of  5 % by 2012, 10 % by 2017 

and 20 % after  2017 [15] But  the blending of 

biodiesel by 2017 stands only at 0.5% [21] this is 

because, even though India has all its advantages in-

favor of biodiesel target, the biodiesel policy 2009 

has its limitations which led to the shortfall in  

reaching the target. Due to the failure of the national 

policy of biodiesel 2009, the government of India 

may have switched over to the plan of going 100% 

electric by 2030. W ith the current infrastructure, 

population and economics it will be challenging to 

reach 30 to 40 % electric by 2030, considering the 

global penetration of electric vehicles of just 1 % in  

2016. 

 

Failure of national policy on biofuels-  

2009 and the emergence of biofuel  

policy-2018: 
              The crit ical factors to be considered for the 

failure of biofuel policy-2009, which had the target of 

blending of 20% b iodiesel after 2017 are as follows: 

1. The strategy and approach are only  to produce 

biodiesel using the feedstock from the seeds of non-

edible o il grown in  the wasteland and degraded forest 

and non-forest land. 

2. plantation of on ly new crops for producing non-

edible o il bearing seeds by the cultivators and 

farmers were encouraged for the production of 

biodiesel, which can take more than seven years to 

give a sustainable output of oilseeds provided there is 

sufficient rainfall or water availability. 

3. India’s national mission on biodiesel encouraged 

the cultivators to focus on particular types of crop 

species such as Jatropha curcas[17] irrespective of 

geographical conditions. This crop can sustain 

draught, but it gives yield  only when it receives 

proper irrigation. 

4. The use of feedstock such as used cooking oil for 

the production of biodiesel in a decentralized manner 

has not been considered keeping in mind the food or 

fuel conflict. 

  Even though the oil marketing companies 

provide the minimum purchase price for biodiesel, it  

was linked  to the prevailing  retail diesel p rice 

[11].Since the retail diesel price fluctuates with the 

international crude price and the yield of seeds also 

varies with the availability of water and rainfall, 

almost 85% of the farmers discontinued [17] their 

plantation of Jatropha Curcas. 

 

Merits of national biofuel policy-2018: 
                    The failure of national policy on 

biofuel-2009 led to the emergence of the new 

national policy on biodiesel-2018. The goal of the 

policy with regard  to the blending percentage of 

biodiesel is fixed at 5 % by 2030, which is very much 

less than the national biofuel policy -2009 and seems 

to be pessimistic. The defin ition of biodiesel 

according to national policy on biodiesel 2019 is that 

“a methyl or ethyl ester of fatty acids produced from 

non-edible vegetable oils, acid oils, used cooking oil 

or animal fat and bio-oil.[11]”  The feedstock now 

includes used cooking oil, which is a good move 

since India produce 9.2 million tons [22] of used 

cooking oil per year and if all the used cooking oil is 

converted into biodiesel India can satisfy its entire 

diesel demand by 2030. 

 

Is india’s plan to go all-electric by 2030 

over ambitious: 
               The entry  of electric vehicle in India at 

commercial level started with the entry of two-

wheelers after 2005 from China. When the fuel price  

was high during 2012, there was some interest seen 

in the use of two-wheeler electric bikes, but do the 

technical flaws (usage of lead acid battery) and the 

running range of only 30 to 40 km for a single charge 

and top speed of only 35km/hr made this alternate 

automotive technology less attractive. Also, an 

attempt by a company called REVA [6] which made 

small electric four wheeler car failed to create any 

buzz in the industries and public.  

               At present (2018) with a tremendous 

improvement in  battery technology, there is an option 

for the reentry o f electric vehicles on Indian roads. 
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But taking into other consideration with the other 

aspects like infrastructure for charging, the init ial 

cost of ownership and the global penetration of 

electric vehicle sales of 1 % as on 2016 [26] the 

dream of going 100 % all electric in India by 2030 

cannot be made a reality.  

                              Assuming that there will be an 

electric vehicle penetration share of 40 to 50%. India 

has to look into other alternatives such as biodiesel 

along with electric vehicles to get itself sustainable 

by 2030. 

 

What are the challenges? 

Infrastructure: 
                              Ind ia with the history of only  

getting adapted to the fossil fuel like petrol and 

diesel, the infrastructure for the fuel distribution 

throughout the nation has been established keeping in  

mind the requirements of internal combustion 

engines. For shifting towards electric mobility, for 

both two wheelers and four wheelers the 

infrastructure  needed  are quite complex, for so 

much number of petrol and diesel vehicles already on 

the road with lot of parking  problems  [7], the most 

essential infrastructure needed for extending the  

range is the establishment of charging station in 

metros, cities, and towns. To achieve this government 

and the electric vehicle manufacturers  should sort out 

a strategic plan for establishing many more charg ing 

stations so that the Indian government national 

electric  mobility plan of getting seven million electric 

vehicles on the Indian road by 2020 is possible. 

 

The electric vehicle technology, past and 

present in India ( 2018): 
                       The lesson learned from the launch of 

first-generation electric vehicles and the experience 

of using the lead-acid battery for automobile 

mobility, which gave a low range [19] of d istance 

coverage (35 km for two-wheelers and 70 km for cars 

in a single charge). Also, there was a significant 

decrease in overall battery capacity within a year of 

usage and charging of vehicles only at home which 

resulted in losing confidence in  electric vehicles 

during 2008-2012. 

                        At present (2018) the Li-ion battery 

technology is so much evolved that the range of 

electric vehicle can be extended to 120 km per charge 

for a two-wheeler and 350 km to 450 km for a   car.  

Since the Li-ion batteries are light and have more 

power density, this extended range is possible. Also, 

its reliability in performance makes the Li-ion 

powered electric vehicle more attractive.  But the 

advantage of a gasoline-powered vehicle, which can 

cover a range of thousands of kilometer just by 

refueling the tank in  a few minutes, can be matched 

only if we have enough number of charging station 

and improving the quick charge technology. 

Economics and feasibility of owning an 

electric vehicle for common man: 
                        Ind ia should not compare itself with 

the countries like the Netherlands, Norway, and 

France, whose ambition of selling only electric 

vehicles in the future because the population of these 

countries is less and their economy are strong . At 

present, the cost [26] of Li-ion powered vehicles in  

India are really out of reach even for the middle-class 

population of the country, it is twice the cost of the 

gasoline-powered vehicle fo r a two-wheeler and for 

an electric car it is almost four to five times the cost 

of a  gasoline-powered car.  Any product in  its 

introduction stage will have the problem of h igh 

initial cost per product, but with large scale mass 

production the cost will come down. 

                            In the case of Li-ion powered 

electric vehicle it may not be possible to have a 

decrease in the cost per vehicle with mass production, 

and the cost of the vehicle may double or trip le for 

every five years, this is because of the limited raw 

material source and supplies required  for the battery 

producers. Since the electric vehicle market around 

the world is at the brink of exp losive growth, the raw 

material reserves mainly lithium, cobalt, and nickel 

could deplete before we see 300 million electric 

vehicles on the road say a report [7]. 

 

Conclusive remark and policy 

recommendation: 
                               The wise strategy for India would  

be not trying for 100 % electric vehicle at any point 

of time in the future and combine with some other 

alternatives such as bio-diesel for diesel vehicles and 

bio-ethanol for petrol run vehicles along with Li-ion 

powered electric vehicles. Biodiesel is an excellent 

option to meet out the requirements of the current 

diesel demand of 30% [22]. The feedstock for the 

production of biodiesel can be obtained from waste 

vegetable oil and non-edible oils. India is the largest  

consumer of vegetable oils, producing around 9.2 

million tons [22] of waste vegetable oil per year, the 

total diesel demand for India will be about 8 million 

tons by the year 2019 [8]. If all the used vegetable 

oils are collected and converted to biodiesel, then the 

total demand of d iesel for India could be easily met. 

Despite having immense potential for the production 

of biodiesel from used vegetable oil, India is 

producing only 0.1% [22] o f the total world  

production of biodiesel, the main reason for this is, 

that the used vegetable oil is reused for cooking at 

various level down the line and there is no regulation 

or law to ban the reuse of cooking oil. The 

consumption of used vegetable oil which contains a 
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higher amount of free fatty acids creates a lot of 

health problems [26]. If the government of India can 

create a policy and make laws to divert, all the used 

vegetable oils having greater than 25 % of free fatty 

acids to the production of biodiesel, the consumption 

of used vegetable oil can be eliminated. The waste is 

not only converted to wealth by producing biodiesel 

but also safeguard the health of the people and  which 

in turn can reduce the burden of the government 

spending on the health sector. The collection and 

conversion of waste vegetable oil to biodiesel should 

be decentralized fo r its economic feasibility [13] 

rather than having a centralized system. 

                       To curb the pollution problems more 

effectively, where the issue of pollution is severe in 

places like Delh i and other cities in India, allowing 

the registration of only electric vehicles may be 

permitted from 2030. 

 

Policy recommendations: 
                   The national policy on biofuels (both 

2009 and 2018) by Government of India encourages 

mainly the non-food feedstock for biodiesel 

production to avoid any conflict with food security, 

and it has identified over 400 t ree species producing 

non-edible oils. Only now in the national policy on 

biodiesel-2018, the use of feedstock such as used 

cooking oil has included, but even now the policy is 

not matured enough to utilize its full potential. It  

needs further improvement, and the 

recommendations are as follows 

1. The government o f India should bring a policy to 

ban the reuse of used vegetable oil containing more 

than 25% of free fatty acid. 

2. A llow the import of used vegetable oil and fatty 

acid oil fo r biofuel production. 

3. Policy for co llect ing used vegetable oil from bulk 

users such as from food industry and a mechanism in  

place to convert the used vegetable oil into biodiesel 

in a decentralized manner. 

4. Po licy  for creat ing health awareness on the 

consumption of used vegetable oil and the benefits of 

converting them into biodiesel.  

5. Health ministry and family welfare, Government 

of India should frame strict laws to restrict the 

consumption of used vegetable oil in  the food 

industry. It also should frame guidelines to check the 

quality aspects for using the vegetable oil beyond 

which the oil should be discarded. 

6.Research and development   to  find a suitable 

economic production process for converting non-

edible oil containing a higher percentage of free fatty 

acids and used cooking oil into biodiesel. 

7. Suggestion after in-depth analysis and 

investigation of the crops to be grown for the 

production of oil, so that it is economically feasible 

for the farmers to grow a particular crop 

 in a part icular geographical location. 
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