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Nishtha Manocha and Asit K. Biswas analyze what promoted Jatropha Curcas 
to the forefront of the Indian Biodiesel Mission

Biodiesel: India’s misguided policy 
to achieve energy security



In the early 2000’s, the Planning Com-
mission of India, with the intention of 
improving the nation’s energy security, 
embarked on a mammoth task. They 
decided to establish a target of 20% (by 
volume) biodiesel in the nation’s diesel 
consumption by 2017. The Commission 
noted: 

Through a consultation process involving 
farmers, NGOs, Automobile manufac-
turers, State Governments and Central 
Government Department, it has been 
possible to identify Jatropha Curcas as 
the most suitable Tree Borne Oilseed 
(TBO) for production of bio-diesel in 
view of its ability to thrive under a 
variety of agro-climatic conditions, low 
gestation period and higher seed yield.

The capacity of Jatropha Curcas to 
rehabilitate degraded or dry lands, 
from which the poor mostly derive their 
sustenance, by improving their water 
retention capacity, make it an instrument 
for up-gradation of land resources and 
especially for helping the poor. Thus, 
grown on a significant scale, Jatropha can 
clean the air and green the country, add 
to the capital stock of the farmers and 
the community and promote crop diver-
sification which is imperative in Indian 
agriculture. The chain of activities from 
raising nurseries, planting, maintaining, 
primary processing and oil extraction is 
labor intensive and will generate em-

ployment opportunities on a large scale, 
particularly for the rural landless and 
help them to escape poverty.

Report of the Committee on Develop-
ment of Bio-Fuel

The Indian Jatropha story started in 
April 2003, with the launch of the first 
phase of the National Biodiesel Mission. 
With the propagation of Jatropha as the 
perfect answer to contribute to the na-
tion’s self-sufficiency, this demonstration 
phase was allocated 400,000 hectares 
of land and a budget of 300 million US 
dollars. 

Let us review what has happened to this 
dream solution a decade later. 

The extent of the shortfall between the 
proposed target and actual production 
is truly difficult to comprehend. Digging 
deeper in the report of the “Committee 
on Development of Bio-Fuel” we analyze 
what promoted Jatropha Curcas to the 
forefront of the Indian Biodiesel Mission.

To begin with, Jatropha has been propa-
gated as a crop that grows on almost any 
kind of soil. The report states:

Jatropha can be grown as a quick yielding 
plant even in adverse land situations viz. 
degraded and barren lands under forest 
and non-forest use, dry and drought prone 
areas, marginal lands and as agroforestry 
crop. 
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India is facing and will continue to face 
extreme energy shortages. The popu-
lation is estimated to grow to over 1.6 
billion people by 2050. Increased popu-
lation and expanding economic activities 
will require more energy and efficient 
use. Energy consumption per capita in-
creases with development. On average, 
an Indian’s daily consumption of energy 
is approximately 9% of the energy con-
sumption of an average American and 
30% of that of an average Chinese. 
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However, after looking into the studies, 
we find that there is indeed a very wide 
variation in the seed yield, ranging from 
0.4 tons/hectare to 12 tons/hectare 
depending on the local conditions. The 
best yields have been reported only 
under irrigated conditions and intensive 
cultivation. An interview with farmers 
who cultivated Jatropha indicated that 
the biggest barrier they faced in growing 
Jatropha was unavailability of adequate 
quantity of water. The water consump-
tion per unit of energy produced from 
Jatropha has been reported to be 1.5 
times higher than that of soybean and 5 
times higher than that of ethanol from 
sugarcane or maize. 

During the feasibility study, a number of 
assumptions were made to determine 
the viability of the Jatropha programme. 
To promote Jatropha plantations, the cul-
tivators were “educated” with the facts 
and figures of the returns expected from 
the Jatropha plantations

The first was, At the end of two years 
Jatropha plant will give seed to its full 

potential. Biologically, the Jatropha plant 
takes 3-5 years to mature and only then 
does it produce seeds at its full potential. 
The global authority on the nonfood 
biodiesel crops for a purpose of a cost 
benefit analysis assumes the seed pro-
duction in tonnes per ha each year after 
plantation to be 0, 0, 2.5, 5.0, 6.25, 9.6 
for 1, 2, 3, 4, 5, and 6th year respectively, 
that is, no profitable production for the 
first few years. Hence, there 
is a clear 
mis-
match 
from the 
propagat-
ed view 
with the 
reality. 

Based on 
the prom-
ise that the 
plant bears 
seeds in a 
period of two 
years, the 
farmers that 

cultivated Jatropha had to incur massive 
losses in the initial years of the planta-
tion. Large farmers and corporates who 
could sustain themselves through this 
period held out, but the small farmers 
cash strapped due to this gross miscal-
culation were left with no choice but to 
abandon the plantations within the first 
two years.
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Second, the committee assumed a plant 
density of 2500 
plants per hect-
are. High plan-
tation densities 
like 2500 plants 
per hectare are 
possible only 
under good soil 
and water condi-
tions, while un-
der rainfed and 
marginal soils, 
optimum den-
sity is around 
1600 plants per 
hectare. This is 
only 64% of the 
proposed value. 
Due to poor 
soil conditions 
marginal lands 
cannot support 
high plantation 
density without 
adversely affect-
ing output per 
plant. Although 
the report noted 
that one trial in 
rainfed areas 
on poor soils 
indicated a plant 
density of 1666, 
still a value of 
2500 plants per 
hectare was 
finally recom-
mended. 

To have a viable 
plantation, a 
farmer has to 
know a few key 
facts like the 
number of plants 
one can have per 
hectare of land, 
amount seeds 
they produce per 
hectare of land 
and the price 
the crop will fetch. When quantifying the 
yield, a range was proposed. 

While under very good conditions the 
seed production was reported to be as 
high as 12500 kg per hectare and in rain 
fed and poor soils as low as 1500 kg per 

hectare, the average conditions and soils 

and the production of seed was set at 
1500 grams per tree corresponding to 
3750 kg per hectare. 

In a study done to measure the actual 
yield that the plantations produced, it 
was found that in Rajasthan, no trial 

location achieved more than 1500 kg of 

seed per hectare of land, which is only 
40% of the target indicated in the report
and most were far below of even this low 
level. In Andhra Pradesh and Tamil Nadu, 
the yields varied between 2.5 to 2470 
kg per hectare depending on the soil 
conditions and the irrigation provided. 
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In addition, the seeds were expected to 
have an oil content of 35% 
by weight of seed. Current-
ly, reported oil content in 
Indian Jatropha averages at 
about 8-12% 

In the light of the above 
facts, it is no surprise that 
the Jatropha production 
was tremendously behind 
the target. These con-
clusions are nothing out 
extraordinary and should 
have been anticipated by 
the Planning Commission 
and the Committee who 
proposed this program.  

The reason why India will 
not meet the target in 
biodiesel production is the 
unavailability of the seeds 
that serve as a raw materi-
al. The projected yield was 
grossly overstated which 
sadly misled a number of 
farmers into opting for 
Jatropha plantation as an 
economic proposition. As 
they did not have a suffi-
cient harvest to sell, they 
could not earn as they had 
expected and led to believe. 
All companies, which 
entered into buy back con-
tracts, did not honor their 
commitment as they did 
not have enough raw mate-
rials to profitably man-
ufacture Jatropha oil for 

biodiesel. The promise that Jatropha will 
fetch INR 15000 per hectare never mate-
rialized. It resulted in a negative cash flow, 
which seriously undermined the economic 
conditions of the farmers. In summary, it 
was a poorly structured programme, based 
on wrong assumptions, very poor back-
ground research and truly shoddy expertise 
of the Committee members who claimed it 
was an economically viable scheme. Failure 
was in the offing. 

There is an urgent need to revisit the 
Jatropha program in India. The answer to 
manufacturing biodiesel does not lie in 
encouraging more plantations. Alternative 
programs of using different crops as feed 
sources or using advanced biofuels must be 
scrutinized before implementation.
India is facing and will continue to face ex-
treme energy shortages. The population is 
estimated to grow to over 1.6 billion people 
by 2050. Increased population and expand-
ing economic activities will require more 
energy and efficient use. Energy consump-
tion per capita increases with development. 
On average, an Indian’s daily consumption 
of energy is approximately 9% of the en-
ergy consumption of an average American 
and 30% of that of an average Chinese. 

If poverty has to be alleviated, employment 
has to be generated and aspirations of the 
present and future generations of Indians 
have to be met, there is no doubt that the 
country has to increase its energy avail-
ability very significantly. However energy 
security in India will remain a mirage if it 
continues to be addressed with poorly for-
mulated policies as has been the case with 
the biofuels policy.
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