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Abstract—India is one of the fastest growing economies in 
the world. The Development Objectives focus on economic 
growth, equity and human well being. Energyisa 
criticalinputforsocio-economicdevelopment. India is the 
world’s fifth largest consumer of energy, and by 2030 it is 
expected to become the third largest, overtaking Japan and 
Russia. India has only 0.4 percent of the world’s proven oil 
reserves. It is also projected to run out of coal, its primary 
source of energy, in forty years. Its domestic natural gas 
reserves are limited as well. Fossil fuels will continue to play a 
dominant role in the energy scenario in our country in the next 
few decades. India’s energy security would remain vulnerable 
until alternative fuels to substitute/supplement petro-based 
fuels are developed based on indigenously produced 
renewable feed stocks. In bio fuels, the country has a ray of 
hope in providing energy security. The Indian approach to bio 
fuels, in particular, is somewhat different to the current 
international approaches and is discussed in this paper. It is 
based solely on non-food feed stocks to be raised on degraded 
or wastelands that are not suited to agriculture, thus avoiding a 
possible conflict of fuel vs. food security. An indicative target 
of 20% blending of bio-fuels, both for bio-diesel and bio-
ethanol, by 2017 is proposed. 
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1. INTRODUCTION 

In thecontext of shrinkingcrudeoilreserves, rising 
demandandtheresultantriseinpricesofpetroleum, aswellas 
theconcernsaboutglobalclimatechangeandenergy security, bio 
energy is becomingincreasinglyrelevantasapossible and 
potentialalternativetofossilfuels. Bio-fuelsareliquidor 
gaseousfuelsproducedfrombiomassresourcesandused in  
placeof, orinadditionto, diesel, petrolorotherfossil fuelsfor 
transport, stationary, portable and other application. Bio-
fuelsarederivedfromrenewablebio-massresources and, 
therefore, providea strategicadvantage to provide sustainable 
development and to supplement conventionalenergy sources in 
meeting the rapidly increasingrequirements for 
transportationfuels associated with higheconomicgrowth, 

aswellasinmeetingtheenergyneedsof 
India’svastruralpopulation 

Definition and Broad Classification Of Bio-Fuels: 

1. ‘Bio-fuels’ are liquid or gaseous fuels produced from 
biomass resources and used in place of, or in addition to, 
diesel, petrol or other fossil fuels for transport, stationary, 
portable and other applications; 

2. ‘Biomass’ resources are the biodegradable fraction of 
products, wastes and residues from agriculture, forestry 
and related industries as well as the biodegradable fraction 
of industrial and municipal wastes. 

2. SOURCE OF BIO FUEL AND CONVERSION 
TECHNIQUES 

Sources Of Bio-Fuels 

(i) First generationbio fuels:First generationbio fuelsare 
madefrombiomassconsisting ofsugars, starch, vegetable oils, 
animalstarchorbiodegradable outputwastesfrom agriculture, 
industry, forestry and households using andmeetsonly 
30%ofnational requirement, whilethe 
balanceismetthroughimportsofnearly146millionmetric 
conventional technologies.  

(ii)Secondgenerationbiofuels:Secondgeneration biofuel 
technologies aregainingimportancebecausefirstgeneration 
biofuelsmanufacture hasgotmajorlimitations.Theprimary 
oneisthat, theycannot beproduced beyondathreshold level 
withoutthreatening foodsecurity. 

(iii)Thirdand Fourthgenerationbio-fuels:Thethird generation 
biofuels includeAlgalbiodiesel, Algalhydrogen andconversion 
ofbiomasstohydrogenwhereasthefourth generation biofuels 
include biofuels from high solar efficiency cultivations. 

3. SCENARIO OFBIOFUELSININDIA 

Thedomesticproduction ofcrudeoilfromfossilfuels remains 
moreorless stagnantovertheyear’s tonnes of 
crudepetroleumproducts that cost the country close to $90 
billionin 2008-09. 
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In 2010, India registered the highest change in bio-fuel 
production from the previous year. With the addition of 0.151 
million tonnes of oil equivalent, India registered an 85% 
increase in production over its 2009 production. India holds 
only 0.3% share of the global of production in 2010. However, 
this is likely to increase as India prepares for a change in its 
bio-fuel mandate from its current E5 (5% ethanol content in 
the fuel supply) to E10 (10% ethanol content in the fuel 
supply) and ultimately E20 by 2017. Present estimates indicate 
India’s bio-fuel demand at 0.5 billion gallons in 2012 which 
will grow to 6.8 billion gallons by 2022.  

4. BIODIESEL AND BIOETHANOL: INDIA’S 
CURIOUS CASE 

India’s biofuel production accounts for only 1% of the global 
production. This includes 380 million litres of fuel ethanol and 
45 million litres of biodiesel. It is worth noticing that India is 
the second largest producer of sugarcane in the world but 
accounts for only about 1% of global ethanol production. This 
can be attributed to the fact that 70-80% of the cane produced 
in the country is utilized for production of sugar and the 
remaining 20-30 % for alternate sweeteners like jaggery and 
khandsari. 

 
Fig. 1: Ethanol production by country, 2008 

Ethanol is produced from fermentation of molasses which is a 
by-product in the manufacture of sugar from sugarcane. It is 
estimated that, out of one tonne of sugarcane, 85-100 kg of 
sugar and 40 kg of molasses can be recovered.  

 

Fig. 2: Biodiesel production by country, 2008 

India is not self-sufficient in edible oil production and depends 
upon large quantities of import of palm oil and other vegetable 
oils to meet the domestic demand. So India does not use 
vegetable oils derived from rapeseed, mustard or palm oil for 
production of biodiesel. Biodiesel in India is mostly produced 
from oils extracted from non-edible seeds of shrubs like 
jatropha and pongamia. 

5. DEVELOPMENTS UNDERTHE BIOFUELPOLICY 

The Government ofIndiaapprovedthe“NationalPolicy of 
Biofuels” on December 24, 2009.Sincethen, considerable 
advancementshavetakenplaceinthe directionofcultivation, 
productionanduseofbiofuels. 

The Indian Railways has started to use the oil (blended with 
diesel fuel in various ratios) from the Jatropha plant to power 
its diesel engines with great success. Currently the diesel 
locomotives that run from Thanjavur to Nagore section and 
Tiruchirapalli to Lalgudi, Dindigul and Karur sections run on 
a blend of Jatropha and diesel oil. In one of the biggest 
initiatives for bio-fuel production in the country, Indian 
Railways is poised to set up four bio-diesel plants costing 
about Rs. 120 crore. While two bio-diesel esterification plants 
are going to be commissioned at Raipur and Chennai during 
the next two years, theother two units will be set up 
subsequently. Each plant, estimated to cost around Rs 30 
crore, will produce 30 tons bio-diesel per day, which means 
more than 9, 000 tons a year. 

 

Fig. 3: Comparison Between Conventional Fuel And Bio-Fuel 

6. NATIONAL POLICY FOR BIO-FUELS 

India is one of the fastest growing economies in the world. 
The Development Objectives focus on economic growth, 
equity and human well being. Energy is a critical input for 
socio-economic development. The energy strategy of a 
country aims at efficiency and security and to provide access 
which being environment friendly and achievement of an 
optimum mix of primary resources for energy generation. 
Fossil fuels will continue to play a dominant role in the energy 
scenario in our country in the next few decades.  

The crude oil price has been fluctuating in the world market 
and has increased significantly in the recent past, reaching a 
level of more than $ 140 per barrel. Such unforeseen 
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escalation of crude oil prices is severely straining various 
economies the world over, particularly those of the developing 
countries. Petro-based oil meets about 95% of the requirement 
for transportation fuels, and the demand has been steadily 
rising. Provisional estimates have indicated crude oil 
consumption in 2007-08 at about 156 million tonnes. The 
domestic crude oil is able to meet only about 23% of the 
demand, while the rest is met from imported crude. 

India’s energy security would remain vulnerable until 
alternative fuels to substitute/supplement petro-based fuels are 
developed based on indigenously produced renewable 
feedstocks. In biofuels, the country has a ray of hope in 
providing energy security. Biofuels are environment friendly 
fuels and their utilization would address global concerns about 
containment of carbon emissions. The transportation sector 
has been identified as a major polluting sector. Use of biofuels 
have, therefore, become compelling in view of the tightening 
automotive vehicle emission standards to curb air pollution. 

7. THE VISION AND GOALS 

The Policy aims at mainstreaming of biofuels and, therefore, 
envisions a central role for it in the energy and transportation 
sectors of the country in coming decades. The Policy will 
bring about accelerated development and promotion of the 
cultivation, production and use of biofuels to increasingly 
substitute petrol and diesel for transport and be used in 
stationary and other applications, while contributing to energy 
security, climate change mitigation, apart from creating new 
employment opportunities and leading to environmentally 
sustainable development. 

The Goal of the Policy is to ensure that a minimum level of 
biofuels become readily available in the market to meet the 
demand at any given time. An indicative target of 20% 
blending of biofuels, both for bio-diesel and bio-ethanol, by 
2017 is proposed. Blending levels prescribed in regard to bio-
diesel are intended to be recommendatory in the near term. 
The blending level of bio-ethanol has already been made 
mandatory, effective from October, 2008, and will continue to 
be mandatory leading upto the indicative target. 

8. STRATEGY AND APPROACH 

The focus for development of bio-fuels in India will be to 
utilize waste and degraded forest and non-forest lands only for 
cultivation of shrubs and trees bearing non-edible oil seeds for 
production of bio-diesel. In India, bio-ethanol is produced 
mainly from molasses, a by-product of the sugar industry. In 
future too, it would be ensured that the next generation of 
technologies is based on non- food feedstocks. Therefore, the 
issue of fuel vs. food security is not relevant in the Indian 
context.  

Cultivators, farmers, landlesslabourers etc. will be encouraged 
to undertake plantations that provide the feedstock for bio-
diesel and bio-ethanol.  

9. INTERVENTIONS AND ENABLING 
MECHANISMS  

PLANTATIONS: 

Plantations of trees bearing non-edible oilseeds will be taken 
up on Government/community wasteland, degraded or fallow 
land in forest and non- forest areas. Contract farming on 
private wasteland could also be taken up through the 
Minimum Support Price mechanism proposed in the Policy. 
Plantations on agricultural lands will be discouraged. There 
are over 400 species of trees bearing non-edible oilseeds in the 
country. The potential of all these species will be exploited, 
depending on their techno-economic viability for production 
of biofuels. Quality seedlings would be raised in the nurseries 
of certified institutions / organizations identified by the States 
for distribution to the growers and cultivators. 

In all cases pertaining to land use for the plantations, 
consultations would be undertaken with the local communities 
through Gram Panchayats/ Gram Sabhas, and with 
Intermediate Panchayats and District Panchayat where 
plantations of non-edible oil seed bearing trees and shrubs are 
spread over more than one village or more than one block/ 
taluk. Further, the provisions of PESA would be respected in 
the Fifth Schedule Areas. 

 

Fig. 4: Processing Of Bio-fuel. 

PROCESSING 

Ethanol is mainly being produced in the country at present 
from molasses, which is a by-product of the sugar industry. 
5% blending of ethanol with gasoline has already been taken 
up by the Oil Marketing Companies (OMCs) in 

20 States and 4 Union Territories. 10% mandatory blending of 
ethanol with gasoline is to become effective from October, 
2008 in these States. In order to augment availability of 
ethanol and reduce over supply of sugar, the sugar industry 
has been permitted to produce ethanol directly from sugarcane 



48

jui
enc
ble
ens
con
ind

10

Th
bio
thr
and
upg

11

Pla
exp
bio
and
pur
Na
(N
far
De
De
age
inv
ent

12

Int
are

(a)

ice. The suga
couraged to a
ending require
suring that th
nstraints in pro
dustrial use. 

0. DISTRIBUT

he responsibilit
ofuels would 
rough their ex
d marketing n
graded to meet

. FINANCIN

antation of non
pelling/extracti
o-diesel and cr
d distribution w
rposes of len

ational Bank 
NABARD) wo
rmers for 
evelopment 
evelopment Ba
encies as wel
volved in prov
tire biofuel val

2. RESEARCH
DEMONST

tensive R&D w
eas: 

) Bio-fuel fe
biomass wit
through no
wastelands 
development

M

Print ISSN: 2

ar and distill
augment produ
ements prescrib
his does not
oduction of sug

TION & MAR

ty of storage, 
rest with OM

xisting storage 
networks, whic
t the requireme

NG 

n-edible oil bea
ion and proce
reation of any
would be decl
nding by fina

of Agricultu
uld provide r
plantations. 
Agency (IR

ank of India 
ll as commer

viding finance 
lue chain, at di

H & DEVELO
TRATION 

work would b

ed-stock prod
th active invo
on-edible oils

to include 
t of quality pla

Md Iqbal Ahm

Journal of C
2349-8404; On

lery industry 
uction of etha
bed from tim
t in any way
gar or availabil

RKETING OF

distribution a
MCs. This shal

and distributi
h may be suit
ents for biofuel

aring plants, th
essing units fo

y new infrastru
ared as a prior
ancial instituti
ure and Rur
re-financing to
Indian Ren

REDA), Sm
(SIDBI) and 

cial banks wo
for various ac
fferent levels. 

OPMENT AN

be undertaken 

duction based
olvement of lo
seed bearing 

inter-alia 
anting material

mad, Subhro Cha

Civil Engineer
nline ISSN: 23

will be furt
anol to meet 

me to time, wh
y create sup
lity of ethanol 

F BIOFUELS

and marketing
ll be carried 
ion infrastruct
tably modified
ls. 

e setting up of
for production
ucture for stora
rity sector for 
ions and ban
ral Developm
owards loans 
ewable Ener

mall Industr
other financ

ould be activ
ctivities under 

ND 

in the follow

d on sustaina
ocal communit

plantations 
production a
ls and high su

akraborty, Arit

 
 

ing and Enviro
49-879X; Volu

ther 
the 

hile 
ply 
for 

 

of 
out 

ture 
d or 

f oil 
of 

age 
the 

nks. 
ment 

to 
rgy 
ries 
ing 

vely 
the 

wing 

able 
ties 
on 

and 
ugar 

con
bee

(b) Ad
bio
bio
to e
bio

(c) Te
mo
tran
app
pow
app

(d) Uti
pro
etc

13. CO

Current
promine
expand
on Biof
Renewa
recomm

1. The G
up 
plan
culti

2. An 
effic
the 
subs

3. The 
feas
susta

4. Of
entre
parti

5. Amb
deve

6. Modi
on h

7. The 
the s

 

tra Guin, Abhis

onmental Techn
ume 2, Numbe

ntaining variet
et, cassava, etc

vanced conve
ofuels and eme
ofuels including
ethanol such a

omass-to-liquid

echnologies 
odification an
nsportation sec
proach, and f
wer and electri
proach. 

ilisationof by-p
oduction proce
. 

ONCLUSIONS

tly, India’s po
ent. However
the biofuel se

fuel’s of the G
able Energy), 

mendations: 

Government sh
regulating nu

nting materials
ivation. 

up-to-date tec
ciency in produ

industry wou
sidies or suppo

focus on rese
ibility of en
ainable feed st

ffer opportun
epreneurship 
icipation. 

biguity in land
elopment of wa

ification in the
hybrid fuels. 

Government s
success of biof

shek Kumar Sin

nology 
er 12; April-Jun

ties of sugarca
. 

ersion technolo
rging technolo
g conversion o
as crop residue
d (BTL) fuels, b

for end-use 
nd developme
ctor based on
for stationary 
icity productio

products of b
sses such as o

S AND FUTU

sition in globa
, the country
ctor. After ana

Government of 
we would lik

hould take step
urseries for ce
s and to reg

chnology polic
uction which is
uld survive o
rt. 

earch has to be
nvironment-frie
ocks. 

nities for 
and enhan

d rights is also 
astelands for b

e engines of the

should adopt so
fuels in countri

ngh and Anindy

ne, 2015 

ane, sweet sorg

ogies for first
ogies for secon
of ligno-cellulo
es, forest waste
bio-refineries, 

applications,
ent of engin
n a large scale

applications
n based on a d

bio-diesel and
oil cake, glycer

URE PROSPE

al biofuel map
y has ambitio
alyzing the Nat
India (Ministr

ke to make th

ps in the directi
ertification of

gulate the me

cy is central
s also cost effe
on its own w

e sustained to 
endly and e

promoting l
ncement of 

considered as
iofuel. 

e vehicles so th

ome of the me
ies like Brazil.

ya Chatterjee 
 

ghum, sugar 

t generation 
nd generation 
sic materials 

es and algae, 
etc. 

, including 
nes for the 
e centralized 

for motive 
decentralized 

bio-ethanol 
rin, bagasse, 

CTIVES 

p is not very 
us plans to 
tional Policy 
ry of New & 
he following 

ion of setting 
f seeds and 
echanism of 

to bring in 
ective so that 
without any 

 explore the 
economically 

local level 
f women’s 

s an issue in 

hat it can run 

easures from 



Bio Fuel- A Detailed Investigation 49 
 

 

Journal of Civil Engineering and Environmental Technology 
Print ISSN: 2349-8404; Online ISSN: 2349-879X; Volume 2, Number 12; April-June, 2015 

REFERENCES 

[1] S.S. Raju, P. Shinoj, P.K. Joshi, Sustainable Development of 
Biofuels: Prospects and Challenges, Economic & Political 
WEEKLY, Vol XLIV No. 

[2] VijaiPratap Singh, Indian Biofuel Scenario: An Assessment of 
Science and Policy 

[3] Planning Commission, Government of India, Report of the 
Committee on Development of Biofuel,  

[4] National Policy on Biofuels, Government of India, Ministry of 
New and Renewable Energy,  

[5] Ethanol India http://www.ethanolindia.net/ethanol_demand.htm  
[6] News by Industry, The Economic Times, February 6, 2011 
[7] JatrophaWorld: http://www.jatrophabiodiesel.org/bioDiesel.php  
[8] India Biofuels Annual 2010,  
[9] PatniNeha, Biodiesel and Ethanol: a viable alternate to 

conventional fuel, 2011. 


