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I. INTRODUCTION 
 
It is now an established fact that India is one of the 
fastest growing economies in the world. India‘s 
economy is growing at rapid pace and so are its 
demands. Rising per capita income, urbanisation, and 
infrastructure development has led to increased 
vehicle density, and consequently, increased demand 
for gasoline. A growing economy naturally means 
higher energy consumption which is critical to its 
social as well as economic development. According 
to the Energy Information Administration‘s (EIA) 
website, India was the fourth-largest consumer of 
crude oil and petroleum products in the world in 
2015, after the United States, China, and Japan. Most 
of India‘s demand for energy is met by the import of 
crude oil from the Middle East countries. Higher 
import of petroleum products leads to a strain on the 
economy by causing a trade deficit. Of all the sectors, 
the transport sector is the largest consumer of 
petroleum with more than fifty percent consumption 
and is also responsible for the emission of harmful 
Greenhouse Gases. Thus, there is pressure on India to 
look for alternative and environmentally benign 
sources that can fulfil its energy requirements in a 
sustainable manner as well as enhance its energy 
security. The Government, in order to promote 
biofuels, gives out various incentives and subsidies. 
The Government also necessitates that the biofuel 
crops be cultivated only on degraded or wastelands 
that are not useful for the production of food grains so 
that there is no conflict between food security and 
fuel security. Despite all the encouragement, India 
has not been able to meet the demand for biofuels for 
various reasons. In this paper, the main drivers and 
barriers of cultivating biofuel crops to produce 
ethanol are discussed. 
 
What are biofuels? 
According to the National Policy on Biofuels (NPB) 
2008, there are majorly two types of biofuels that are 
put to commercial use. They are i) Ethanol and ii) 
Biodiesel. These fuels can either be used directly or 
can be blended with petrol and diesel. According to 
the International Energy Agency (IEA), biofuels can 
be classified into two categories namely conventional 
and advanced. Conventional biofuels, also known as 
first generation biofuels include sugar and starch 

based ethanol, biogas and bio diesel obtained from oil 
crops such as jatropha. The production of these 
conventional biofuels is well established and is being 
used at a commercial scale. On the other hand, 
advanced biofuels are the ones which are still under 
the research and development stage and involve novel 
methods of production. 
 
India’s National Policy on Biofuels 
The Ministry of Petroleum and Natural Gas 
(MoPNG) under the Government of India first in 
2002 issued a notification making it mandatory for 9 
major sugarcane states and 4 Union Territories to 
implement 5% Ethanol blending in petrol compulsory 
from the year 2003 onwards. In 2003, the Planning 
Commission called for a phase wise implementation 
of biofuel blending across the country. Due to a 
shortage in the supply of ethanol, blending was made 
optional during the year 2004. It was resumed again 
in October 2006 in 20 states. In 2007, 5% blending 
was again made mandatory across the country except 
J&K, the north eastern region and the islands. In 
2008, the Government of India gave out the National  
 
Policy on Biofuels. 
According to the policy the blending of bio ethanol 
with petrol was made mandatory from October 2008. 
An indicative target of 20% blending of both bio 
ethanol and bio diesel was set to be achieved by the 
year 2017. A new biofuel policy was approved by the 
Cabinet in December 2009. These figures would be 
moderated based on the availability of biofuels from 
time to time. This policy also proposed to set up a 
National Biofuel Coordination Committee (NBCC). 
A Minimum Purchase Price (MPP) was also proposed 
where this minimum price of was to be based on the 
actual cost of production and import price of bio 
ethanol. This Minimum Purchase Price would be 
determined by a Biofuel Steering Committee. If ever 
the price of bio ethanol fell below the minimum price, 
it was the responsibility of the Government to 
compensate the Oil Marketing Companies (OMCs). 
The policy also supports biofuels by way of 
exemptions and concessions. Bio ethanol has a 16% 
concession of excise duty and bio diesel is exempted 
from excise duty. The policy also ensures that the 
biofuels that are produced indigenously are not 
costlier than the fuels that are imported. Further 
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farmers would be encouraged to undertake 
plantations of feedstock required for bio ethanol and 
bio diesel. The biofuel policy in India is different 
from that of other countries. In India, the production 
of biofuels would be based on the utilization of 
wastelands i.e. those lands which are not suitable for 
cultivating food crops. This ensures that there is no 
conflict between food security and fuel security. 
There would also be focus on the research and 
development on the production of biofuels so as to 
increase the efficiency of these fuels. With this policy 
framework on biofuels, the government of India 
embarked on a future towards a seemingly cleaner, 
efficient and economically rewarding energy policy. 
 
Ethanol Production in India 
In India it is ensured that biofuels are deliberately 
produced only based on non-food feedstocks. Hence 
bio-ethanol is produced mainly from molasses, a by-
product of the sugar industry. It is produced from the 
fermentation of sugarcane molasses and sugar beet. It 
is also produced from starch containing crops such as 
corn and sorghum. But the ethanol production in 
India is mainly sugarcane-centric. This is to ensure 
that a food vs fuel conflict does not arise as a result of 
growing non-food feedstocks on lands where food 
crops are grown. But there has been criticism that 
ethanol produces from sugarcane molasses alone will 
not be sufficient to cater to the present blending 
levels. Restricting ethanol production only to 
sugarcane molasses is neither sustainable nor 
economically viable. To increase the availability of 
ethanol and reduce over supply of sugar, the sugar 
industry has been permitted by the government to 
produce ethanol directly from sugarcane juice. But 
Ethanol production in India continues to face a lot of 
challenges. In what follows, the main drivers and 
barriers in the cultivation of bioethanol crops in India 
are discussed. 
 
Drivers for Bioethanol Production in India 
There are several reasons for which biofuel 
production in general and ethanol production in 
particular are being encouraged not only in India but 
across the world. The following reasons are 
considered as the main drivers in the production of 
Ethanol. (Background Paper for the World Bank  
 
Group Energy Sector Strategy, 2010) 
(i) First is the notion of energy security. As 
mentioned earlier, growing population and its 
demands naturally require higher amounts of energy. 
The conventional fuels such as fossil fuels on which 
the world is majorly dependent are fast depleting. 
There is hence an immediate need to look for 
alternative fuels. Hence biofuels, which are 
derivatives of biomass are not only renewable but 
also help in decreasing the net import of oils from 
other countries. So energy security is a catchall term 
to mean increased reliance on domestically produced 

fuels so as to be insulated from the high volatility of 
oil prices by switching to bio fuels. Diversification of 
fuels means that even if the price of one type of fuel 
increases, it would not drastically affect the economy. 
Biofuels will be price takers as long as they comprise 
a small share of total fuel supply, but they can still 
influence world petroleum prices if they can 
contribute to sufficient additional supply.  
(ii) Second, if a good market for ethanol is developed, 
growing ethanol crops such as corn or sugarcane 
more extensively will be profitable and result in 
higher revenues, making farmers well off,  thus 
contributing to rural development. It also contributes 
to job creation and acts as a support to the agricultural 
economy. The entire biofuel industry can create a lot 
of jobs, especially in the rural areas.   The production 
of biofuels is spread across various sectors. This 
includes growing the crops, construction of the  
refinery which takes at least two years thus creating 
temporary jobs; transportation of biomass to the plant 
also creates jobs and finally the operation of the bio-
refinery also creates employment. This employment 
generation in turn simulates 
economicdevelopment. Expansion of biofuels has 
been seen as a way to increase demand for 
agricultural commodities, create jobs in more 
impoverished rural areas, and otherwise enhance rural 
development. This has been one of the main drivers 
in all countries promoting domestic production of 
biofuels through government support 
(iii) Thirdly and finally, environmental 
sustainability is also an important driver in the 
production of biofuel crops. Biomass fuels such as 
ethanol are seen as better than fossil fuels for two 
reasons: i) they are renewable and hence contribute to 
sustainable development and ii) they are seen as a 
means of reducing GHG emissions. Reducing GHG 
emissions through the use of renewable fuel is 
frequently cited as an important reason to support 
biofuels. Researchers differ on the magnitude of the 
prospective reduction in GHG emissions as a result of 
greater biofuel use. The extent of GHG reduction 
depends on the entire cycle of biofuel production, 
from the cultivation of feedstock and the biofuels 
production process to transport of biofuels to markets. 
Estimates of gains vary, depending on the type of 
feedstock and production process used, with ethanol 
from established sugarcane fields ranking among the 
highest in net GHG emission reduction and ethanol 
from maize among the lowest because of the high 
energy-intensity of its production. With these drivers 
in mind, the next section delineates on the barriers in 
the production of bioethanol. 
 
Barriers in the Production of Bioethanol in India: The 
National Policy on Biofuels mandates a 20% 
blending of ethanol in petrol by the year 2017. 
However, as of July 2014, oil companies have only 
been able to reach 1.37% blending of ethanol in 
petrol. According to a Report of Expert Committee 
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on Auto Fuel Vision and Policy 2025, the average 
blending rate of ethanol is only 2% and that ethanol 
blends are available only in 13 states in the entire 
country (GoI, 2014). The ethanol blending 
programme (EBP) can be a reality only when there is 
an adequate supply of ethanol. One of the main 
reasons for the lack of adequate supply of ethanol is 
due to a deficiency in growing biofuel crops in India. 
As mentioned earlier, the main source of ethanol 
production in India is sugarcane. Even though there 
exist alternative crops such as sugar beet, corn, 
sorghum etc. for the production of bio ethanol, India 
cannot fully make use of them. This is because of the 
unique way in which the biofuel policy in India is 
formulated. The National Policy on Biofuels states 
that ―the Indian approach to biofuels, in particular, 
is somewhat different to the current international 
approaches which could lead to conflict with food 
security. It is based solely on non-food feedstocks to 
be raised on degraded or wastelands that are not 
suited to agriculture, thus avoiding a possible conflict 
of fuel vs. food security. Now there are some 
problems with this particular regulation. Due to this 
constraint, India has not been able to look beyond 
crops other than sugarcane for the production of 
ethanol. Although crops like jatropha, used for 
producing bio diesel can be produced on wastelands, 
there is no concrete evidence that crops such as sugar 
beet or sorghum can be grown on such wastelands. 
Even if they were, India does not have the technology 
or the infrastructure to convert cellulosic material in 
these crops into sugar and consequently into ethanol. 
Another problem is the term wastelands itself. How 
can one demarcate between wastelands/marginal 
lands and lands which are fit for production of food 
crops? Most of the poor rural populations depend on 
these so called marginal lands for their living. Those 
lands that are declared as wastelands by the 
Government in reality are probably used by poor 
farmers for grazing their livestock or for growing 
food crops for their sustenance. So allotting these 
lands for biofuel crops may lead to dispossessing 
poor farmers of their lands.  Also, if a market for the 
biofuel crops were to develop, in order to reduce 
costs and increase yield, farmers may switch to 
higher quality/fertile lands to cultivate these crops in 
order to make higher profits. Biofuel crop production, 
in case of ever increasing demand and prospect of 
huge profits would no longer be restricted to marginal 
lands. This would lead to displacement of food crops 
from the fertile lands and eventually lead to a threat 
to food security. 
Given India‘s vast demographic, high population and 
unorganized agricultural sector, it is very difficult to 
classify lands as marginal or fertile. So the extent of 
wastelands which can be put to effective use is 
unknown. Also, there have been instances where 
biofuel companies buy ―wastelands from poor 
farmers at very low rates in the name of cultivating 
feedstock for biofuels, make short term attempts of 

cultivating crops to get governments subsidies and on 
receiving those subsidies, selling the lands to real 
estate agencies to be converted into commercial plots. 
Hence the very concept of wastelands is questionable 
if, instead of assuring food security, growing biofuel 
crops on the so called marginal lands in reality 
renders farmers landless. 
 
Another problem with growing biofuel crops, 
especially sugarcane in India may actually be a bane 
instead of a boon. This is because growing sugarcane 
crop requires large quantities of water given the 
changing climate. Sugarcane requires about 20,000– 
30,000 m3/ha/crop of water (TERI brief, 2015). 
Many parts in India already suffer a shortage in water 
and drought like conditions persist in a lot of regions 
during summers. So production of sugarcane on a 
large scale results in the consumption of a significant 
amount of water. Biofuels can also impact the quality 
of water in many ways. For example, the agro 
chemicals used in the processing of ethanol may be 
released into water bodies or ground water. So 
increasing demand for biofuels also increases the 
demand for water. With water already being scarce in 
many parts of the nation, biofuel crops may actually 
be a bane. The fluctuations in the sugarcane crop 
output makes it difficult for the formulation of 
policies uncertain and thus the mandated blending 
rates are rarely achieved to the fullest.  Other barriers 
in the non-realization of bioethanol blending in petrol 
in general include the battle between alcohol sector, 
medicinal sector and fuel sector for ethanol. Of the 
total amount of available ethanol, a maximum of 45% 
goes to the alcohol industry. 
 
About 40% is used in chemical industries and the rest 
of it is used in blending with petrol or as a fuel in 
itself. Pricing issues such as fixing a very low price 
for ethanol also discourages its production. Hence the 
Government, in December 2014 fixed price ranges 
for ethanol depending upon the distance of the OMC 
depot from the distillery. The prices of ethanol range 
from ₨48.5/litre to ₨49.5/litre (Damodaran, 2014). 
Also the impact of biofuels on the environment is not 
clear. Although Biofuels are considered as cleaner 
because of less Green House gas emissions, the net 
impact of biofuels, right from the production of crops 
to their transportation to the refinery and the fuel 
consumption at the refinery may in fact exceed the 
emissions from conventional fuels. In India, it may be 
possible to produce a large quantities of biofuels 
using advanced technologies, especially those that 
can be grown on a relatively small area of land (e.g., 
microalgae), or from agricultural residues so as to 
avoid the problem of food security. But application of 
advanced biofuel technologies is affected by a 
number of barriers which include low conversion 
efficiency from biomass to fuel, limits on supply of 
key enzymes used in conversion, large energy 
requirements for operation etc. Hence, in spite of 
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huge future potential, large scale use of advanced 
biofuel technologies is not very likely in the near 
future, unless further research and development can 
lead to a lowering, if not elimination of these barriers. 
 
CONCLUSION 
 
Rapid growth of liquid biofuel production and 
consumption has had negative unintended 
consequences. Questions are being raised about 
possible competition for land and water resources 
even in growing energy crops for second-generation 
biofuels. In this uncertain situation, use of wastes, 
residues, and under-utilized by products will continue 
to receive priority. The pace of technological progress 
will influence the future potential of liquid biofuels. 
A large number of companies and research groups are 
directing efforts at developing new pathways for 
producing liquid fuels. According to the National 
Policy on Biofuels, substantial research thrust in the 
development of second- and third-generation 
feedstock is needed to address the country‘s future 
energy needs, particularly in regards to future 
transport fuel needs.  
 
Achieving the 20% blending of ethanol with petrol by 
2017 as mandated by the National Policy on Biofuels 
is very difficult given the restriction of ethanol 
production only to sugarcane molasses. Another way 
of increasing ethanol production is by producing 
ethanol directly from sugarcane juice. This in turn 
may cause adverse effects on sugar prices and thus is 
not a very viable option. Another problem with 
sugarcane is, as seen earlier, that sugarcane 
cultivation is cyclical. To achieve the given blending 
rates, a constant supply of sugarcane is required.  
 
The need of the hour is thus to look beyond 
production of ethanol from sugarcane molasses and 
move to second generation ethanol. The second 
generation ethanol is produced from biomass which 
involves converting cellulosic material into sugars. If 
the technology required for doing this is made 
available in India, alternative sources of sugar such as 
sugar beet, sorghum etc. can be used in the 
production of ethanol. Second-generation biofuels 
can also be produced from crop residues given the 
cellulosic ethanol production technology. But this has 
its own drawbacks. This is because crop residue acts 
not only as a fodder source and nesting place for 

animals, but is also a source of organic material for 
the next crop. Thus the excessive removal of crop 
residues may cause changes in biodiversity by 
altering the fertility of the land. 
 
In conclusion, biofuels, either conventional or 
advanced should not be blindly encouraged without a 
comprehensive outlook on the overall impact the will 
ultimately have on the society, environment or on the 
countries’ energy security. Efforts should be made 
towards encouragement of research and development 
in the field as well as in formulating a comprehensive 
and effective biofuel policy. 
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