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ABSTRACT 
 
 

Biofuels are receiving increased attention because they have the potential to enhance the 
energy security of energy-deficit countries while reducing greenhouse gas emissions. They 
also offer opportunities for inclusive rural development. Prevailing administered prices do not 
provide adequate financial incentives to produce biodiesel in India, as this paper shows. In 
contrast to financial analysis, social cost–benefit analysis reveals that biodiesel production 
from jatropha and pongamia is economically viable. This paper points out that financial 
analysis results may not provide a sound basis for public policy, particularly when there are 
distortions in the market. Biodiesel also has the potential to generate significant rural 
employment and to reduce greenhouse gas emissions. If biodiesel production to meet the 
20% blending target is limited to wasteland, food production in India will not be affected. This 
paper explains the reasons why the biodiesel sector in India has failed to take off and argues 
that public sector interventions are needed to correct the market, nonmarket, and institutional 
failures that are preventing the biodiesel markets from developing. 

 
 

 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            



 
 

I. INTRODUCTION 
 
Energy security has been an important global policy issue for more than 4 decades, especially 
since the global energy shocks of the 1970s. World energy markets continue to rely heavily on 
fossil fuels like coal, natural gas, and oil. These products provide almost 80% of the world’s 
primary energy supply (IEA 2007). They have brought problems, including price shocks that 
have destabilized economies across the globe. The extensive use of fossil fuels has not only 
threatened energy security but has resulted in serious environmental concerns, particularly 
the buildup of greenhouse gas (GHG) emissions, contributing to global warming.  
 
Global primary energy demand could increase by as much as 40% by 2030, with coal, gas, and 
oil continuing to dominate the energy mix for the next quarter of a century (IEA 2009). Most of 
the demand for energy will be driven by countries outside the Organisation for Economic  
Co-operation and Development (OECD), which are likely to account for over 90% of this 
increase. The People’s Republic of China and India are expected to be responsible for roughly 
53% of this incremental demand. Both countries will increasingly compete for a larger share of 
the world’s energy supplies. This competition is likely to tighten the energy markets further, 
particularly the markets for oil. Global oil supplies may peak in the next few decades and oil 
prices could rise dramatically. Significantly higher energy prices would adversely affect 
economic growth and complicate poverty reduction efforts in developing countries like India 
(Gunatilake, Roland-Holst, and Sugiarto 2011). 
 
A challenge facing the developing world is how to meet increasing energy needs and sustain 
economic growth while containing GHG emissions. Cleaner, renewable energy, including 
biofuels, is one of the main solutions to the global energy crisis. This paper discusses the 
economics of biodiesel production in India. India relies heavily on imported oil to fuel its rapidly 
growing economy. The country’s reserves of fossil fuels are limited. Petroleum imports in the 
last few years ran nearly four times domestic production (MOPNG 2009). This dependency is 
likely to increase. India’s per capita energy consumption was roughly one-quarter of the global 
average, a figure that will only increase with a rising standard of living (GOI 2006). Transport 
fuels have seen very rapid growth in use: diesel fuel consumption grew at an average annual 
rate of 7.2% between 2004/05 and 2009/10, while relatively smaller petrol consumption grew 
9.2% over the same period. If current trends continue, the remarkable economic growth the 
country is enjoying will further increase dependence on imported energy sources. This leaves 
the country vulnerable to price shocks when oil prices rise on global markets. 
 
Biofuels offer an attractive option for meeting part of India’s energy needs. Biofuels, in theory, 
can be produced from a wide variety of domestic feedstock. Like solar or wind power, biofuels 
are considered renewable energy sources as they rely on plant or waste products. This paper 
deals with biodiesel, a subset of biofuels that can substitute for petroleum diesel. The 
experience of some other countries in biodiesel production is encouraging. Global biodiesel 
production increased sixfold between 2004 and 2008, from 2 billion liters to more than 12 billion 
liters. The European Union (EU) contributed more than two-thirds of this production. The top 
producers in the EU were Germany, France, Italy, and Spain. Besides the EU, the main 
biodiesel producers were the United States, Argentina, Brazil, and Thailand. Brazil introduced 
mandatory biodiesel blending of 2% in January 2008 and set a target of 5% by 2013. It started 
blending 3% in July 2008, and increased the blend to 4% in July 2009 and 5% in January 2010. 
 
Biofuels are affordable substitutes for imported fossil fuels, generate rural income and 
employment, and reduce GHG emissions. But they also compete for agricultural resources,  
and this competition may seriously undermine food security. The policies that promote biofuels 
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should therefore give serious consideration to impact on food security. For India, with its 
growing population and fixed amount of arable lands, food security is a prime concern.  
India’s biofuels policy clearly states that energy crop production should not be promoted at the 
cost of the food sector. Biodiesel produced from nonedible oilseeds cultivated on wasteland  
or fallow land gives India an opportunity to enhance its energy security without compromising 
food security. This paper examines the financial and economic feasibility of biodiesel production 
in India. 
 
 
II. BIODIESEL INITIATIVES IN INDIA 
 
India took initiatives on biofuels nearly a decade ago to reduce its dependence on oil imports 
and improve energy security. The country began a 5% ethanol blending pilot program in 2001 
and formulated a National Mission on Biodiesel in 2003 to achieve 20% biodiesel blends  
by 2011–2012.1 Like many other countries around the world, India has endured setbacks in  
its biofuel program caused by supply shortages, sharp fluctuations in oil prices, and global 
concerns over food security. Its National Policy on Biofuels, adopted in December 2009, 
proposes a non-mandatory blending target of 20% for both biodiesel and ethanol by 2017  
(GOI 2009). The following section briefly reviews the history of biodiesel initiatives in India and 
summarizes the National Policy on Biofuels.  
 
The formulation of the National Mission on Biodiesel in 2003 was the first step for developing 
biodiesel program in India. The program called for mandatory 20% biodiesel blending by  
2011–2012, with jatropha curcas as the primary feedstock. Jatropha, a small shrub that grows 
on degraded land and produces nonedible oilseeds, can be used to manufacture biodiesel. 
Among the 400 nonedible oilseed crops found in India, jatropha was selected for the program 
because of its high oil content (40% by weight) and low gestation period (23 years) compared 
with other oilseed crops (GOI 2003). 
 
To meet the 20% blending target, the recommendation was to cultivate jatropha on 17.4 million 
hectares (ha) of underused and degraded lands. The biodiesel program was to be implemented 
in two phases: a research and demonstration phase from 2003 to 2007 (Phase I) and an 
implementation phase from 2007 to 2012 (Phase II). The main goals of Phase I were to cultivate 
400,000 ha of land, establish a research network of 42 public universities, and achieve a  
5% blending target. Under Phase II, a 20% blending target would be achieved by 2011–2012. 
To support the program, the Ministry of Petroleum and Natural Gas ratified the National 
Biodiesel Purchase Policy and set a price of Rs25.00 per liter, subject to periodic review, 
effective 1 November 2006 (GOI 2006). The ministry designated 20 oil marketing companies 
(OMCs) in 12 states as purchase centers. The buyback program remains in effect, but the 
purchase price was raised to Rs26.50 per liter in October 2008. 
 
Although the biodiesel blending targets were not codified, interest in jatropha accelerated after 
the introduction of the National Mission on Biodiesel. India was the world’s leading jatropha 
cultivator in 2008, controlling about 45% (407,000 ha) of the global cultivation area (about 
900,000 ha) in 2008. More recent estimates (ADB 2011a) show an increase cultivation area in 
India to 900,000 ha in 2011. Despite India’s initial progress in promoting jatropha, however, 
declining international oil prices and continued variability in the agronomic performance of the 
crop have dealt setbacks to the industry. Considerable uncertainty still surrounds seed yield  
and the input and maintenance requirements of the crop (Achten et al. 2008). Other concerns 
                                                 
1 However this national mission was not launched. 
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pertain to land tenure and rural livelihood benefits (FAO and IFAD 2010). India’s Integrated 
Energy Policy, released in 2006 (GOI 2006), recommended significant increases in research 
funding for jatropha and pongamia, another oilseed species. Further, the 11th Five-Year Plan 
(GOI 2007a) recommended a blending target of 5% biodiesel by the end of 2012, a significant 
reduction from the 20% target proposed under the National Mission on Biodiesel.  
 
In September 2008, the Ministry of New and Renewable Energy resumed discussions on 
biodiesel and issued a draft National Biofuels Policy. In an apparent shift away from the 
exclusive promotion of jatropha, the draft policy instead called for the use of any nonedible 
oilseeds grown on marginal or degraded land or wasteland. The draft policy also recommended 
a 20% blending target for both ethanol and biodiesel by 2017. 
 
On 25 December 2009, the government adopted the National Policy on Biofuels (GOI 2009).  
As recommended, a 20% blending target was set for both ethanol and biodiesel by 2017. The 
target will be phased in over time. Until a phase-in schedule is finalized, the current 10% ethanol 
blending target will remain in effect. There is no mandatory nationwide blending target for 
biodiesel at present. Blending targets will be periodically reviewed and adjusted as needed. The 
policy proposes the establishment of a national registry of feedstock availability to help monitor 
production potential and set blending targets. The Ministry of New and Renewable Energy is 
tasked with implementing the policy. Two new committees—the National Biofuel Coordination 
Committee under the prime minister, and the Biofuel Steering Committee under the cabinet 
secretary—have been formed to coordinate and implement the policy. OMCs will continue to be 
responsible for purchasing, storing, distributing, and marketing biofuels.  
 
 
III.  NATURAL RESOURCE AVAILABILITY ASSESSMENT 
 
A. Land Requirement for Biodiesel Production 
 
The government’s policy is to allow the cultivation of nonedible oilseed crops, such as jatropha 
curcas or pongamia pinnata, for biodiesel production only on unused degraded land. According 
to the Wasteland Atlas of India (GOI 2005), there are 55.37 million ha of wastelands in India. 
The land requirement for biodiesel production is assessed here on the basis of information from 
the atlas.  
 
The atlas gives 13 main categories of wasteland. The Department of Land Resources under the 
Ministry of Rural Development suggested setting criteria (see Box 1) for the selection of suitable 
lands for oilseed plantations. On the basis of these criteria, six categories of wasteland were 
recommended for oilseed plantations. According to this assessment, the total potential area 
available was estimated to be 32.3 million ha, and the distribution is shown in Figure 1. 
Availability here refers only to physical availability, but suitability of land for biofuel plantations 
depends on a number of factors including climatic and soil conditions, access to infrastructure 
(such as roads and electricity), and ownership of the land. Available information about 
wasteland suitability for oilseed plantations is sketchy. A proper wasteland mapping exercise 
should precede any major biodiesel development program in India.  
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Figure 1: Categories of Wasteland Suitable for Biodiesel Plantation 
(million hectares) 

 

 
Source: Wasteland Atlas of India (GOI 2005). 
 
The Integrated Energy Policy (GOI 2006) projects a biodiesel potential of 20 million tons of  
oil equivalent, or 25.71 million kiloliters, from plantations on 20 million ha of wasteland. The land 
required for biodiesel to meet the 20% blending target by 2017 will depend on the consumption 
of diesel and consumption growth. At a cumulative average rate of growth of 6%, the trend over 
the past decade (MOPNG 2009), diesel consumption is expected to reach around 87.30 million 
tons (mt) by 2017. The biodiesel requirement for the 20% blending target will be 20.54 million 
kiloliters per year. For the 20% blend, the Planning Commission has estimated a biodiesel 
requirement of 13.38 mt, or 15.20 million kiloliters, by 2012. Bharat Petroleum has estimated a 
biodiesel requirement of 20.97 million kiloliters of biodiesel by 2020. While these figures vary 
from estimate to estimate, as the target year is different in each case, we use 20.54 million 
kiloliters per year by 2017 as the most suitable estimate for the assessment of the land 
requirement. 
 

 
Box 1: Wasteland Selection Criteria for Oilseed Plantations 

 
• Annual rainfall should exceed 600 millimeters. 
 
• The pH of the soil should be less than 9. 
 
• The temperature should not fall below 0°C and frost conditions should not prevail. 
 
• The slope of land should not exceed 30°. 
 
• The land should not be waterlogged. 
 
• The land should not be barren or rocky. 

 

Source: GOI (2007b).  
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The total land requirement depends on the productivity of the plantation, which depends in turn 
on climate, quality of planting material, and other plantation management practices such as the 
application of irrigation water and fertilizer. According to conservative estimates, a relatively low 
yield of 1 ton of oilseed can be obtained per hectare on less fertile wasteland, in rainfall-deficient 
areas (FAO and IFAD 2010). Another factor that determines biodiesel yield is the oil content of 
the seeds. At a conservatively estimated yield of 1 ton per hectare and oil content of 30%, the 
biodiesel yield can be as low as 0.32 kiloliter per hectare. Under the most pessimistic scenario, 
about 64 million hectares of land will be required to meet the 20% blending requirement of 
biodiesel (Table 1). Under the most optimistic scenario, the land requirement by 2017 will be 
about 21 million hectares. According to current understanding of yield potential, it is reasonable 
to assume that about 32 million hectares would be required to meet the 20% blending target. 
This analysis shows that high-yielding varieties (for both higher seed yield and oil content) and 
better agronomic practices, such as limited irrigation, are required to meet the biodiesel target 
with the available wasteland.  
 

Table 1: Assessment of the Land Requirement for 20% Biodiesel Blending by 2017 

Assumption Land Required for 20% 
Biodiesel Blending 

(million ha) 
Yield 

(tons per ha) 
Oil Content of Seed 

(%) 
Biodiesel Yield

(kl per ha) 
1.0 30 0.32 63.78 
1.5 40 0.64 31.89 
2.0 30 0.64 31.89 
2.0 40 0.86 23.92 
3.0 30 0.97 21.26 

ha = hectare, kl = kiloliter. 
Source: Author’s estimates. 
 
In addition to wasteland, other unused land categories are also available for biofuel production. 
The National Biofuel Mission has identified other categories of land suitable for biofuel 
production such as agricultural border fences (3 million ha); agro-forestry2 (2 million ha); public 
land along roads, railways, and canals (1 million ha); and integrated watershed development 
program land (2 million ha). If all of this land is used and productivity increases through 
selection and breeding, the land requirement for 20% biodiesel blending can be met. 
 
B. Water Requirement of Biodiesel Feedstocks 
 
Oilseed plantations do not require much irrigation as oilseeds can be grown on dry wasteland. 
The Ministry of Rural Development and other agencies of the Government of India have stated 
that oilseed plants, such as jatropha, should be grown in areas with a minimum rainfall of  
600 millimeters (mm). Many experts believe that in drier areas some limited irrigation may be 
required to establish biodiesel crops. Seedlings and saplings in nurseries need water to grow. 
Saplings grown for 4–6 months do not require additional irrigation if they are planted in the 
monsoon season in areas with reasonable rainfall (600 mm and above). If there is drought or 
the area is deficient in rainfall, some limited irrigation may be required in the first 2 years. 
Pongamia has the advantage of being able to survive with lower rainfall once established 
because its roots go deep into the ground. However, its gestation time is longer and the tree 
reaches maturity much later. Given the variability of climate and soil conditions and the lack of 
field research findings, it is hard to estimate the additional water requirements for biodiesel 
production. The very general assertion one can make, on the basis of the nature of trees and 
                                                 
2 Biofuel crops can be grown in hedgerows in agro-forestry systems. 
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the environment in which they usually grow, is that biodiesel crops may not exert additional 
significant pressure on irrigation water consumption in India. Developing low-water-using 
cropping patterns and making them popular among farmers as an integral part of a biodiesel 
promotion package can ensure this. 
 
C.  The Biodiesel Supply Chain and Critical Bottlenecks 
 
The critical bottlenecks affecting the development of the biodiesel supply chain are shown in 
Table 2. 
 

Table 2: Critical Bottlenecks for Jatropha and Pongamia 
across the Biodiesel Supply Chain 

Supply-Chain 
Segment Critical Bottlenecks 
Nursery Lack of high-yielding varieties and, good-quality planting material; and high variation in yields
Plantation and 
harvesting 

• Limited land availability and allocation 
• Agronomic and management practices that are not fully developed 
• Absence of minimum procurement price of seed  
• Long gestation period; no revenue in first few years 
• High labor cost of harvesting  
• Uncertainty about the future of the industry 

Transportation High transportation costs, especially if plantations are spread over a large area 
Oil extraction • Higher cost of extraction due to low capacity utilization 

• Inadequate supply of seeds 
• Dispersed feedstock production, limiting economies of scale  

Trans-esterification • Higher cost of trans-esterification due to low capacity utilization 
• Shortage of feedstocks 
• Dispersed feedstock production, limiting economies of scale 
• Uncertainty in the biodiesel industry 

Blending and 
retailing 

• Non-remunerative prices set by OMCs, which are not revised regularly 
• Opposition of OMCs to direct retailing of biodiesel by others  

OMCs = oil marketing companies. 
Source: Author’s assessments. 
 
1. Plantation Phase  
 
The main bottlenecks afflicting the plantation phase of the biodiesel supply chain are described 
below. 
 
Nonavailability of high-yielding varieties. The availability of high-yielding varieties of seed for 
both jatropha and pongamia is one of the biggest constraints on the development of a biodiesel 
industry. The main reason for this is that, although both of these oilseed plants have been 
around in the wild for a long time, systematic investigation and analysis has only recently 
started. Most of the genome being used today is from the wild, and it displays relatively low yield 
and high variability in yield from location to location. The scientific recording of yield for both 
jatropha and pongamia was initiated only recently and available data on seed yield are limited. 
According to the Food and Agriculture Organization of the United Nations (FAO) and the 
International Fund for Agriculture Development (IFAD) (2010) the potential yield of jatropha in 
semiarid conditions in Andhra Pradesh has been forecast at around 1.0 ton per hectare. At this 
level of yield and prevailing oil prices, large-scale commercial cultivation of jatropha and 
pongamia may not be viable. Therefore, the key intervention required in the sector is the 
development of consistently high-yielding jatropha and pongamia varieties.  



 Financial and Economic Assessment of Biodiesel Production and Use in India 7 
 
 

 

Lack of good-quality planting material. Nurseries using high-yielding varieties have to be 
developed to make the seedling or saplings readily available. Even though some state 
governments, such as those of Andhra Pradesh, Chhattisgarh, and Uttarakhand, provide 
seedlings free of charge or at minimal cost, the inaccessibility of high-yield seedlings remains a 
key impediment to the development of biofuel crop cultivation. In addition, a set of agronomic 
and plantation management practices for jatropha and pongamia must be developed on a 
commercial scale.  
 
Relatively low minimum support price for jatropha seed. The minimum support price for 
seeds being offered by most states is not high enough for seed collectors to earn enough to 
meet the minimum wage requirements in most states. The administratively set price also does 
not allow growers to make a profit. In many plantations across Chhattisgarh, no seeds are being 
picked up for this reason. At the same time, the network for seed procurement is poorly 
organized and needs to be strengthened.  
 
Lack of experience in plantation development and management. As both jatropha and 
pongamia are relatively new crops to be brought under commercial cultivation, no data or 
records of mature plantations exist. Therefore, the agronomy, pest and diseases, fertilizer 
responsiveness, and irrigation water requirements in the field are not known. 
 
Availability of suitable land sites and their allocation. In India, cultivation of biofuel crops is 
to be taken up on fallow or wasteland. The government will have to play a significant role in 
allocating this land, as some lands are owned by the state governments. However, the 
identification and allocation of land is a long-drawn-out process: land in India is one of the most 
disputed and litigated of all commodities. Demonstrated profitability, an enabling business 
environment, and a stable long-term policy and regulatory framework are required for private 
landowners to allocate wasteland for biodiesel production. 
 
Need for financing. Jatropha and pongamia both have long gestation periods and show limited 
or no returns in the early years of plantation. It is almost impossible for poor small-scale farmers 
to take up the planting of these crops without adequate support in the first few years. However, 
the variability of the yield, along with limited or no knowledge of the agronomy of the plants, 
means that financing is a big risk for farmers as well as for banks. Intercropping has been 
practiced at some locations to partially overcome this bottleneck.  
 
2. Processing and Blending Phase 
 
A number of bottlenecks, in addition to low capacity utilization, affect this phase because of poor 
availability of feedstock for processing and low procurement pricing. These bottlenecks are 
highlighted below.  
 
Dispersed feedstock production. This limits economies of scale in setting up facilities for 
extraction and trans-esterification. Other issues of technology selection, such as whether to use 
solvent or mechanical extraction or batch or continuous processing, have a direct bearing on the 
cost of production. The early mismatch between production and capacity and the staggered 
buildup of plant capacities leading to economies of scale are also issues that must be discussed 
when evaluating the viability of business models. 
 
Low prices for biodiesel. OMCs initially offered a procurement price of Rs25.00 per liter for 
biodiesel. When no supplier was forthcoming, this price was increased to Rs26.50 per liter. 
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However, even this price was too low, as the market price of seeds was significantly higher. As 
a result, until the end of 2010, no biodiesel was supplied to OMCs. 
 
Controlled markets. The OMCs are reluctant to allow biodiesel producers the freedom to 
directly retail biodiesel to consumers. The OMCs state that all petroleum products come under 
the Ministry of Petroleum and Natural Gas and can be retailed only by the OMCs. OMC control 
may constrain the development of the biodiesel markets. 
 
Feedstock development for biodiesel in India is in its infancy and there is a need for aggressive 
research and development (R&D) if the sector is to meet the targets set out in the biofuel policy. 
Both the jatropha and pongamia feedstock collections have a number of constraints. Seed 
weight is low and oil content is variable, while many plants show high vegetative growth but low 
seed yield. The high ratio of staminates (male) to pistillates (female) also adversely affects yield. 
Flowering and fruit or seed maturity are not synchronous; labor intensity and harvesting costs 
are therefore high. Coordinated and accelerated R&D programs are required to overcome these 
constraints. Since the time needed to develop a high-yielding feedstock can be long, immediate 
action on the matter must be taken. Although the current situation with respect to yield is not 
promising, the diversity observed in yield and untapped potential provide great opportunity to 
apply available Green Revolution technologies to achieve higher yield. Better-yielding trees can 
be selected and vegetative propagation or tissue culture can be used to multiply naturally 
occurring high-yielding trees. Selection and multiplication itself can initially provide a significant 
jump in yield. Crossbreeding and various genetic engineering and other high-tech approaches 
can then be applied to further increase yield.  
 
Biodiesel crops require extensive research, such as spacing and fertilizer trials, on pest and 
disease control methods, and on agronomic practices, in addition to selection and breeding for 
yield improvements. One of the biggest problems is that many such activities will not be 
undertaken by the private sector especially at the initial stages of the biofuel industry. The public 
sector has to undertake most of the R&D activities to ensure that initial basic requirements are 
met for the industry to take off with private sector participation.  
 
 
IV. FINANCIAL ANALYSIS 
 
Financial analysis of both jatropha and pongamia, using available field data and plausible 
assumptions, was undertaken. The analysis was done at two levels: (i) financial profitability 
analysis at the prevailing administered price; and (ii) financial analysis to derive the minimum 
required price at various rates of expected returns. The Government of India, as well as a few 
state governments, has already announced the “administered price” for the purchase of biofuels 
(Rs26.50 for biodiesel). This section assesses the adequacy of the administered price to 
encourage the production of biofuels while meeting the minimum financial profit requirements 
across the value chain. If the administered or prevailing trading prices do not allow acceptable 
profits to be made, private economic agents will not produce biofuels. Without financial 
incentives, the target blending will not be achieved. Considering the characteristics of the 
biodiesel supply chain, financial analysis was undertaken in three main stages: (i) plantation 
(production of oilseeds); (ii) oil extraction (production of straight vegetable oil [SVO]); and 
(iii) trans-esterfication of SVO (production of biodiesel). 
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Figure 2 presents a summary of how prices are formed across the value chain. Cost-of-
production data were used in these price estimates and a 16%3 return on investments was 
assumed. Therefore, these prices are the prices required to make each segment of the supply 
chain financially attractive to private investors. At present costs and productivity, the detailed 
financial analysis indicates that a minimum support price of Rs37.00 per liter for biodiesel would 
provide sufficient financial returns to every stakeholder across the value chain. This price is only 
indicative; productivity increases can bring it down considerably. The prevailing administered 
price of biodiesel, of Rs26.50 per liter, evidently does not provide adequate financial incentives 
for producers to manufacture biodiesel. 
 

Figure 2: Price-Building Model of Biodiesel 
 

 
Source: Author’s estimates. 
 
Financial feasibility assessment was undertaken at various segments of the biofuel supply chain 
to examine the financial incentives under the prevailing administrative prices for biodiesel.  
The summary in Table 3 shows that biodiesel production is not profitable under the current 
administratively determined price regime. As these results clearly demonstrate, the biofuel 
industry will not take off under the current pricing mechanism and 20% blending of biodiesel is 
not feasible without a major price revision. 
 

Table 3: Financial Internal Rate of Return of Biofuel at Current Prices 
and Required Prices for Profitability 

Supply-Chain Segment FIRR at Current Price Required Price for 16% Returns
Oilseed production 1.22% Rs7.5–Rs8.5 per kilogram 
SVO production n. a. Rs27 per liter 
Biodiesel production n. a. Rs36.5 per liter 

FIRR = financial internal rate of return, n. a. = not available, SVO = straight vegetable oil. 
Source: Author’s estimates. 
 

                                                 
3 It is customary to expect a 16% return on private investment in the energy sector in India. 
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The approach to financial analysis taken here relies on the actual cost of production to arrive  
at the required price of biofuels. However, the price of a commodity is jointly determined by  
the interaction of its cost (supply side) and willingness to pay (demand side). In the case of 
biodiesel, demand originates from the demand for petroleum diesel. Because biodiesel is a 
substitute for petroleum diesel, the price of biodiesel is closely linked to diesel market prices.  
 
According to Figure 2, at the required market price of Rs37.00 per liter for biodiesel, the SVO 
price would be Rs27.00 per liter (72.97% of the biodiesel price) and the seed price would be 
Rs8.50 per kilogram of seed (22.97%). If the basic cost structure and technology does not 
change, this proportion would remain more or less unchanged. With this assumption, one can 
derive the price of SVO and oilseeds starting from a biodiesel price that is based on the 
prevailing market price of petroleum diesel. For example, if the diesel price is Rs38.00 per liter, 
the equivalent price of biodiesel, based on the energy content, would be Rs34.204 per liter. At 
this price, the corresponding price of SVO would be Rs24.96 per liter and that of oilseeds would 
be Rs7.86 per kilogram. Re-estimating the financial internal rate of return (FIRR) of oilseed 
plantations, SVO production, and biodiesel production using the derived prices similar to above 
prices gives the results in Table 4.5 
 

Table 4: Diesel Prices and Financial Feasibility of Biodiesel Production  

Supply-Chain Segment 
FIRR, at Varying Diesel Prices  

Rs38 per liter (%) Rs42 per liter (%) Rs48 per liter (%)
Oilseed production 14.56 20.45 29.40 
SVO production 13.23 19.89 27.75 
Biodiesel Production 16.01 21.86 31.56 

FIRR = financial internal rate of return, SVO = straight vegetable oil. 
Source: Author’s estimates. 
 
The analysis shows that the biodiesel industry may require some initial subsidy to ensure 
financially viability. The government would lose revenue at the start. However, as diesel prices 
increase and subsidy requirements decline, and once oil prices increase beyond the breakeven 
price, the government may collect tax revenue from biodiesel. The price of biodiesel also 
depends on the productivity of oilseed crops. If productivity increases substantially, biodiesel 
can be supplied at a lower price even as profitability is maintained (Table 5). 
 

Table 5: Productivity, Rate of Return, and Prices of Biodiesel 

Rate of Return  
(%) 

Yield
(tons per hectare) 

Price of Biodiesel
(Rs per liter) 

14 1.2 35.9 
 
 

16 

1.2 36.5 
1.5 35.9 
2.0 32.3 
2.5 28.7 
3.0 25.1 

18 1.2 37.9 

Source: Author’s estimates. 
 
 
                                                 
4 This price assumes that the energy content of 1 liter of biodiesel is equal to 0.9 liter of diesel. 
5 The analysis assumes that biodiesel is fully tax exempt. 
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V. CARBON FINANCING OPPORTUNITIES 
 
Biodiesel reduces carbon emissions on two fronts: first, at the generation stage, where 
plantations of jatropha and pongamia qualify for carbon credits under the land use, land use 
change, and forestry (LULUCF) segment of accounting for GHG emissions; and second, at the 
consumption level, when it replaces diesel and emits less carbon. Hence, it was anticipated that 
there would be a large potential for biodiesel projects to receive Clean Development Mechanism 
(CDM) or similar benefits. Unfortunately, the developments over 2005–2010 show that there are 
substantial barriers, especially because approved methodologies are limited. There is no 
registered CDM project in the biodiesel domain in the world so far. Some methodologies 
approved by the United Nations Framework Convention for Climate Change (UNFCCC) that are 
applicable to biofuels are listed below:  
 
• Production of biodiesel based on waste oils or waste fats of biogenic origin, for use as fuel 

(AM0047); 
 
• Emission reduction through the use of low-GHG-emitting vehicles (AMS-III.C); 
 
• Plant oil production and use in transport applications (AMS-III.T); and 
 
• Production of biodiesel for use as fuel (ACM0017), a consolidated methodology that takes 

into consideration the following registered methodologies:  
 

− Biolux Benji Biodiesel Beijing Project (NM0180); 
− Agrenco Biodiesel Project in Alta Araguaia (NM0228); and 
− Palm methyl ester–biodiesel fuel (PME-BDF) production and use in transportation in 

Thailand (NM0233). 
 
ACM0017, adopted by the CDM executive board in 2010, allows the registration of biodiesel 
production (not consumption) as a CDM project for the generation of certified emission 
reductions (CERs) under the UNFCCC framework. The methodology recognizes the potential 
role of biodiesel in combating climate change. But it has stringent criteria for ensuring GHG 
abatement potential, such as the following:  
 
• Feedstock for biodiesel production must be from a new plantation on degraded or degrading 

land that is dedicated to the production of biodiesel feedstock. 
 
• The methodology can be used only for biodiesel produced and used within the host country. 

Vehicles using biodiesel in place of fossil diesel must be part of a captive fleet (such as 
vehicles operated by road transport agencies).  

 
The beneficiaries of this new methodology will most likely be biodiesel producers supplying 
domestic public transportation and government vehicle fleets. Locally consumed feedstock, 
such as jatropha and pongamia, are more likely to grow on degraded land and would benefit 
from CDM or similar mechanisms. More importantly, this methodology is applicable only to 
blend levels above the mandated level in the host country, so its adoption might have an impact 
on the implementation of biodiesel mandates in countries like India. The oil manufacturing 
companies, which have been designated to procure biofuels in India, have never interpreted 
government policies regarding the blending of biofuels as a mandate since there are no  
penal provisions in the policy and no entity has been designated to enforce any guidelines. 
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Unfortunately, various players perceive ethanol blending under CDM as mandated blending 
and, as a result, have made no efforts to register their initiatives as CDM projects. 
 
A. Energy Plantations 
 
Energy plantation is the practice of planting oil-bearing trees, which sequester carbon dioxide 
(CO2) and help reduce GHG emissions into the atmosphere. Energy plantations are therefore 
eligible as CDM payments. 
 

 
Box 2: Estimated Certified Emission Reduction Generation Potential of Biodiesel 

 
A typical forestry or reforestation project on barren or degraded land or wasteland will have an average certified 
emission reduction (CER) generation of 7 tons per hectare per year for 30 years of crediting period. The actual 
CER potential of a given plantation is site specific and is based on soil conditions, type of tree species, tree 
canopy, and agronomic practices. One CER is 1 ton of carbon equivalent avoided or sequestered, and it is 
generated in a project activity that is verified by a third party and certified by the United Nations Framework 
Convention for Climate Change (UNFCCC). 
 
To calculate the total CER generation potential of a biodiesel development activity, one needs to know the total 
area of the plantation, the species planted (jatropha, pongamia, etc.), the baseline condition (soil type), and the 
package of practices followed. 
 
India’s projected cultivation area of about 32 million hectares, conservatively assumed to generate 5 CERs per 
hectare per year, could generate up to 160 million CERs per year. At an estimated price of $5 per ton of CER, 
revenue generation across India could be as high as Rs36,000 million per year. 
 

Source: Author’s estimates. 
 
B. Biofuel Blending  
 
Although biodiesel combustion emits CO2, this emission is defined as “carbon neutral” under the 
Intergovernmental Panel on Climate Change (IPCC) guidelines. Because this CO2 is deemed to 
have been absorbed and sequestered by plants during its growth, the net CO2 emission can be 
counted as zero when it is burned in the atmosphere. India’s Department of Biotechnology has 
estimated the extent of carbon emissions avoided through the blending of ethanol and biodiesel. 
A quick, back-of-the-envelope calculation of the potential CERs, based on these figures, shows 
that if the targeted 20% blend of biodiesel is achieved by 2017, the GHG emissions avoided  
will amount to 83.87 million tonnes of CO2 equivalent (tCO2e) per year. If all these potential 
reductions are carried forward for CDM registration at an estimated rate of $5 per tCO2e, the 
projected revenue-earning potential per year from biodiesel is Rs18,870.75 million.  
 
Significant carbon revenue can be earned through plantations as well as the blending of 
biofuels. Unfortunately, because of the high transaction costs, the involvement of small farmers, 
and the lack of an institutional framework to facilitate CDM transactions, there has been little or 
no success in registering CDM projects, especially in the plantation domain. With respect to 
blending, given the existing norms of the UNFCCC, if blending is carried out to meet a national 
mandate then the emission reductions achieved to meet such obligations are not counted for 
CDM. For that reason, the limited ethanol blending that is taking place in India has not been 
taken forward for CDM registration. The lack of approved methodologies that capture biodiesel 
plantations has been a barrier hindering the uptake of CDM projects in India. More importantly, 
the plantation CDM projects come under LULUCF, and by definition are considered as 
temporary CERs in CDM parlance because of the impermanence of the carbon storage (lifetime 
of the plantation).  
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Instruments currently available at the UNFCCC help in reducing the transaction costs of multiple 
GHG-emission-reducing projects. These instruments include the bundling of small-scale 
projects and programmatic CDM. These instruments have advantages as well as 
disadvantages. While a local, regional, or national policy or standard cannot be considered a 
CDM project activity, the project activities arising out of a policy or standard can be registered 
as a single CDM project activity under a program of activities. This registration requires 
approved baseline and monitoring methodologies for defining the appropriate boundary, 
avoiding double counting, and accounting for leakages, to ensure that net anthropogenic 
removals by sinks and emission reductions are real, measurable, and verifiable, and additional 
to any that would occur without the project activity. For example, the Government of India, 
through the Bureau of Energy Efficiency, has registered a CDM project for compact fluorescent 
light bulbs by bundling a large number of households together for a CDM project.  
 
Programmatic CDM was established in 2007 with the same objective—to bundle small-scale 
projects and thereby enable economies of scale to overcome transaction costs. But 
programmatic CDM is different from the bundling of individual activities. In bundling, the project 
proponent knows and defines in advance the number of project activities to bundle; in the CDM 
program of activities, on the other hand, the entity running the program does not know in 
advance the number of individuals or entities that will respond to the program (because the 
response to such a program is, by definition, voluntary). Moreover, bundled activities can each 
have a different crediting period, while project activities under CDM must have the same 
crediting period. Institutionally, either state governments or the nodal departments for the 
promotion of biofuels should take the lead in using the new CDM approach in the biofuel 
domain, to reduce transaction costs and the associated risks to individual farmers.  
 
 
VI. COST–BENEFIT ANALYSIS 
 
A. Methods and Data 
 
Public policy on biodiesel, like any other sector policy, should be guided by the social welfare 
changes associated with biodiesel expansion. A cost–benefit analysis was undertaken for this 
paper, to understand the social welfare changes associated with 20% blending of biodiesel. The 
20% blending target was used to define the scale of biodiesel production. For the base case,  
it was assumed that the entire volume of biodiesel would be produced on wasteland. Therefore, 
the land would have no opportunity cost, unlike land used for the production of sugarcane 
ethanol (Gunatilake and Abeygunawardena 2011). This assumption may be challenged by 
some because even fallow wasteland with minimum or no vegetation may still have some value. 
Two reasons justify the use of zero opportunity cost. First, the value of the opportunity cost 
would be very low and its incorporation would not change the conclusions. Second, there are no 
available data for estimating the current economic value of the wasteland. Productivity and cost 
data along the supply chain were collected from secondary sources. Limited field investigations 
were undertaken to verify the accuracy of the data. In the case of biodiesel, regional differences 
in yield as well as the scale of plantation affect the financial viability and profitability of  
the projects. Moreover, the financial viability of cultivating biodiesel feedstocks differs with  
the feedstock. The analysis considered two feedstocks: jatropha and pongamia. Regional 
differences in yield were ignored and average yield in North India and South India was used  
in the analysis. In the financial analysis of plantations, three scales were used: 1 hectare;  
5 hectares; and 10 hectares and above. Average cost of production and yield in these scales 
were used in the economic analysis. 
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Both jatropha and pongamia plants can be cultivated in similar climatic conditions. Their 
physical differences apart, these feedstocks have similar resource requirements in terms of total 
manpower, irrigation, fertilizers, etc., according to primary and secondary information sources. 
However, two other critical factors affect profitability: crop density per hectare and yield. Given 
the difference in plant size (pongamia is a large tree and jatropha is a small shrub), plantation 
density varies from about 180–200 plants per hectare for pongamia to 2,000–2,500 plants per 
hectare for jatropha, depending on soil fertility and agro-climatic conditions. The yield is likely to 
be in the range of 2–3 tons per hectare for pongamia and 1–1.5 tons per hectare for jatropha. 
Average yield values were used in the economic analysis. 
 
Costs were aggregated along the supply chain to obtain the total costs. The financial price of 
biodiesel is not market determined; it is administratively set. Therefore, estimating the shadow 
price was the most critical element of the economic analysis. Resource cost savings, based on 
the quantity of displaced diesel, were used as the benefits of biodiesel. The following formula 
was used to estimate the shadow price of biodiesel: 
 

Pbd = (Pd − Td + Sd) Ep 
 
where 
 
 Pbd = shadow price of biodiesel 
 Pd = market price of diesel 
 Td = total amount of taxes on diesel 
 Sd = subsidies on diesel 
 Ep = energy parity factor 
 
Prevailed market price in March 2010 (Rs38.00 per liter) was as diesel price. Three types of 
taxes are levied on diesel: excise tax, educational levy, and value-added tax. The taxes and 
subsidies that applied in March 2010 in the national capital region were used in the shadow 
price estimate. The excise tax and educational levy (Rs4.47 per liter) and value-added tax 
(Rs4.20 per liter) were deducted from the market price. Depending on the crude oil prices on  
the international markets, these taxes lead to loses for the oil marketing companies.  
The government provides a subsidy to companies (under recovery) to make up for the losses. 
This subsidy (Rs2.89) was added to the calculated amount. Since 1 liter of biodiesel is assumed 
to provide only 90% of the energy in diesel, 0.9 was used as the energy parity factor.  
The estimated shadow price coefficient was 0.84.  
 
By 2017, if the targeted 20% blending of biodiesel is achieved, about 20.54 million kiloliters of 
biodiesel will be produced annually. The biodiesel project assumes a gradual increase to that 
production figure from 2010. Biodiesel crops are long-term crops; therefore, a 25-year project 
period was considered in the analysis. The national biodiesel project assumes that the biodiesel 
required to meet 20% blending by 2017 will be produced from two species: jatropha and 
pongamia. In the analysis it was assumed that 60% of the biodiesel would be produced from 
jatropha while the rest would come from pongamia. This assumption was made because some 
oilseed plantation owners have expressed a preference for jatropha in view of the better 
availability of information about this crop.6 
 

                                                 
6 However, some reports cast doubt on the potential of jatropha to produce high yield. Fluctuations in yields is 

another important concern. 
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B.  Results 
 
The results of the cost–benefit analysis are first presented separately for the two species.  
Annex 1 shows the cost–benefit stream for the jatropha subproject and Table 6 gives the results 
of the economic analysis of the subproject. The base case provides a 13.61% economic internal 
rate of return (EIRR), which is higher than the Indian government’s cutoff rate of 12%. At a 12% 
social discount rate, jatropha provides a positive net present value (NPV). Biofuel plantations 
are eligible for CDM benefits under two categories: (i) emission reduction through afforestation 
(planting of trees where there were none previously) or reforestation (replanting of trees to 
replace previous growth); and (ii) blending. Here, the analysis considers only the more certain 
afforestation option. Afforestation generally provides an average CER generation of 7 tons per 
hectare per year for 30 years of crediting. CDM benefits, conservatively estimated at $5 per ton 
of CER, are considered. The benefits increase considerably and the NPV becomes positive  
at a higher discount rate of 15% when the CDM benefits are included. A rise in oil prices  
will substantially increase the project’s returns. Overall, the results show that jatropha is 
economically feasible, but the benefits are sensitive to social discount rates and cost increases. 
 

Table 6: Economic Feasibility of Biodiesel, Jatropha Subproject 

Scenario EIRR 
NPV (Rs million), at Varying Discount Rates
10% 12% 15%

Base case 13.61   161,282.89     59,226.21   –38,985.39 
Base case + CDM 16.35   299,744.22   168,609.82     39,637.47 
20% cost increase   6.96 –139,549.62 –192,066.91 –235,921.31 
15% diesel price increase  18.37   411,099.71   256,579.99   102,868.75 
25% diesel price increase  21.18   577,644.26   388,149.17   197,438.17 
40% diesel price increase  25.02   827,461.08   585,502.94   339,292.30 

CDM = Clean Development Mechanism, EIRR = economic internal rate of return, NPV = net present value. 
Source: Author’s estimates. 
 
Table 7 presents the economic analysis results for the pongamia subproject (see Annex 2 for 
details). The results are very similar to those for jatropha, except that pongamia provides better 
economic returns. Even at a 15% social discount rate, NPV is positive. The pongamia crop is a 
slow beginner but is more likely to provide better economic benefits in a stable manner than 
jatropha. Positive scenarios, such as the inclusion of CDM benefits or an increase in diesel 
prices, will make pongamia-based biodiesel economically more attractive.  
 

Table 7: Economic Feasibility of Biodiesel, Pongamia Subproject 

Scenario EIRR 
NPV (Rs million), at Varying Discount Rates
10% 12% 15%

Base case 17.76 153,214.4 92,071.0 32,808.2 
Base case + CDM 21.35 238,067.4 158,387.8 79,681.2 
20% cost increase   8.98 –20,269.2 –49,049.7 –73,390.1 
15% diesel price increase  23.99 306,309.3 211,722.1 117,378.1 
25% diesel price increase  27.64 408,372.5 291,489.6 173,758.1 
40% diesel price increase  32.57 561,467.3 411,140.7 411,140.7 

CDM = Clean Development Mechanism, EIRR = economic internal rate of return, NPV = net present value. 
Source: Author’s estimates. 
 
Both jatropha and pongamia were considered in the economic feasibility calculations for the 
national biodiesel project in Table 8. The results show that the biodiesel project, which proposes 
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to meet the 20% blending target by 2017, is economically feasible with an EIRR of 15%. The 
NPV for the base case is negative at a 15% discount rate, indicating that the results are 
sensitive to the discount rate. With the inclusion of afforestation, CDM benefits (at a very 
conservative CER price of $5 per ton) increase the economic attractiveness of the project and 
the NPV turns positive even at a 15% discount rate. The project becomes economically 
unattractive in the unlikely circumstance of a 20% increase in costs. However, even then, a 
productivity increase of about 12% is enough to bring the project EIRR to 12%. To address 
concerns about the yield of the two oilseed species, particularly jatropha, yield is assumed to be 
25% lower than in the base case. Even at such low yield biodiesel is economically feasible if 
CDM benefits are realized, as the results show. The economic feasibility of biodiesel at current 
diesel prices is clearly demonstrated. As diesel prices increase, economic benefits also 
increase. Given the very high likelihood of oil price increases in the future, the results warrant a 
proactive promotional program for biodiesel in India.  
 

Table 8: Economic Feasibility of National Biodiesel Project 

Scenario EIRR (%) 
NPV (Rs million), at Varying Discount Rates
10% 12% 15%

Base case 14.85      398,364.16        151,297.19          –6,177.20 
Base case + CDM 26.48      855,440.55        550,279.29        322,670.22 
20% cost increase   7.59    –112,900.12 –241,116.59        –30,9311.40 
20% cost increase + 10% 
productivity increase 

12.21      241,662.15            1,487.34 –128,172.15 

25% yield drop + CDM 12.45        92,192.44          13,952.69          58,836.19 
15% diesel price increase  20.10      841,567.00        468,302.11        220,246.86 
25% diesel price increase  23.04 1,137,035.56        679,638.72        220,246.86 
40% diesel price increase  27.17 1,580,238.39        996,643.64        597,620.31 

CDM = Clean Development Mechanism, EIRR = economic internal rate of return, NPV = net present value. 
Source: Author’s estimates. 
 
At the same time, if the 20% blend of biodiesel is achieved, the avoided GHG emissions could 
total 83.87 million tCO2e per year. If this potential reduction were to be carried forward for CDM 
registration at an estimated rate of $5 per tCO2e, revenue earned from biodiesel per year could 
reach Rs18,871 million. In addition, 32 million ha of plantation would provide 160 million CER 
from land use changes (LULUCF), with revenue of Rs36,000 million a year. 
 
A 30-ton biodiesel manufacturing industry would require about 40 skilled and unskilled  
workers yearly. In the entire processing supply chain for a 30-ton biodiesel unit, yearly job 
creation could amount to 860 unskilled and 30 semiskilled jobs. Achieving the estimated 20% 
blend by 2017–2018 would mean producing about 20.54 million kiloliters of biodiesel each year. 
By 2017–2018 about 2.3 million jobs could be created across the processing part of the supply 
chain of biodiesel, mainly in the rural areas. At a rate of 1407 person-days for maintenance and 
harvesting, 32 million ha of biodiesel plantations may create about 16 million jobs per year. 
Taking processing into account, the job creation total for the biodiesel industry would be  
18.3 million per year. Therefore, the biodiesel sector can generate many more jobs than the 
ethanol sector and produce larger positive benefits for the economy.  
 

                                                 
7 Labor-use data on oilseed plantations are sketchy. This estimate is based on a case study of an oilseed farm  

in Andra Pradesh. Actual labor use depends on many factors, such as size of farm, level of mechanization, 
availability of family labor, and cost of labor. Therefore, location-specific labor use on oilseed plantations can vary 
significantly and the estimate of employment given here is only indicative. 
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The said analysis paints a positive picture of biodiesel production in India. However, the 
biodiesel sector has not taken off and some authors consider jatropha in particular a complete 
failure (Kant and Wu 2011) because the ambitious plans to 20% blending by 2012 never 
materialized. As some authors have pointed out, the targets were set without proper scientific 
investigation of jatropha. If jatropha fails to provide the anticipated yield, pongamia or some 
other wild species may serve the purpose in place of jatropha. Whatever the species selected 
out of over 400 wild oil-bearing-seed producers, a proper scientific investigation has to be 
carried out first. 
 
More than scientific uncertainty, policy uncertainty has prevented the development of the 
biodiesel industry in India. There are many reasons why the biodiesel sector in India has not 
taken off. First and foremost, to show interest in biodiesel, private oilseed producers must know 
that they can make a reasonable profit. As this paper clearly shows, the prevailing administered 
price for biodiesel does not provide adequate financial incentives. Second, information and 
coordination failures prevent the development of biodiesel markets. Without a dedicated institute 
that will successfully correct these information and coordination failures, new sectors like 
biodiesel sector will not take off. Third, adequate financial incentives should be complemented 
with an enabling policy and regulatory framework. Simply put, there is no demand for biodiesel. 
Demand has to be created through a regulatory measure (such as compulsory blending). The 
policy environment should be stable over a period that is long enough, as the experience of the 
Brazilian biofuel sector demonstrates. Fourth, in view of the market failures in India’s land 
markets, proper government interventions must be introduced to make wasteland available for 
biodiesel production. Premature attempts to develop this sector together with ambitious targets 
are bound to fail.  
 
This paper, through systematic scientific inquiry, has shown that substantial social welfare gains 
and environmental improvements can be made by the biodiesel sector. Additional substantial 
evidence can be found in Gunatilake (2011); Gunatilake, Pohit, and Sugiarto (2011); and 
Gunatilake, Roland-Holst, and Sugiarto (2011). However, a systematic approach and concerted 
long-term efforts are necessary to realize these benefits. Given the biodiesel sector’s potential 
for inclusive economic growth and poverty reduction in India, it is worthwhile to put serious effort 
into developing the sector despite the uphill task involved.  
 
What needs to be done to develop the sector is only briefly explained here. More details can be 
found in ADB (2011b). The biodiesel sector should be largely operated by the private sector,  
and the public sector should confine itself to creating the enabling policy and institutional 
environment, correcting market failures, and regulating the sector and particularly its impact on 
food security. Initial investments up to the breakeven point of the crop, excluding land costs, 
would be about $20 billion–$25 billion. About 80%–90% of this investment would come from 
private investors, if the enabling policy and regulatory framework is put in place. 
 
The public sector must take the following steps to provide the enabling business environment: 
 
• Organize a research forum, coordinate and summarize research findings, and develop an 

action plan for the production of high-yielding varieties and the institutionalization of a seed 
and plant certification program to avoid information failures. 

 
• Undertake a wasteland suitability study and necessary institutional and legal reforms to 

enable the allocation of wasteland for biodiesel production. 
 



18 ADB South Asia Working Paper Series No. 8 
 

 

• Establish a dedicated government agency with adequate power and resources to carry out 
the above tasks, interagency coordination, and overall regulation of the biodiesel sector. 

 
• Revise the oilseed and biodiesel price. 
 
• Link the biodiesel sector with rural development programs to make sure smallholders get 

assistance during the early stage of the crops.  
 
• Develop farming systems that optimally involve smallholders and large biodiesel producers 

in a manner that benefits both. 
 
• Design an incentive package to encourage large private sector producers to invest in the 

biodiesel sector. 
 
• Once the above actions are taken and the sector is ready to take off, organize a business 

development forum at the state level to disseminate information about potential profitability 
to investors. 

 
 
VII. CONCLUSIONS 
 
This paper discusses the financial and economic aspects of biodiesel production in India.  
It clearly demonstrates that biodiesel is economically viable, and can generate sizable 
employment opportunities in rural India despite its financial non-viability under the present 
administered pricing scheme. If production is limited to wasteland, the food sector will not be 
adversely affected. Biodiesel has significant potential to reduce carbon emissions and generate 
carbon revenues. However, the biodiesel sector will not take off, even with all these advantages, 
unless the government intervenes to correct market and nonmarket failures that prevent the 
biodiesel markets from developing. Government interventions may include research on the 
agronomy of oilseed plants, the allocation of wasteland, the establishment of a dedicated 
agency for biodiesel, and the provision of an incentive package for private investors and  
small-scale producers.  
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Annex 1  
 

Cost–Benefit Stream, Jatropha Subproject 

Year 
Quantity of Biodiesel  

(million kiloliters) 
Total Cost 
(Rs million) 

Benefits
(Rs million) 

Net Benefit
(Rs million) 

  1   0.0   42,755.70            0.00    –42,755.70 
  2   0.0   78,438.00            0.00    –78,438.00 
  3   0.0 103,287.50            0.00  –103,287.50 
  4   1.2 135,998.20   34,473.60 –101,524.60 
  5   2.3 165,735.80   66,074.40    –99,661.40 
  6   4.2 200,360.90 120,657.60    –79,703.30 
  7   6.0 189,681.00 172,368.00    –17,313.00 
  8   8.0 203,589.30 229,824.00      26,234.70 
  9 10.6 234,285.10 303,746.90      69,461.80 
10 11.7 228,602.30 335,097.20    106,494.90 
11 12.8 251,055.10 367,971.20    116,916.10 
12 12.8 198,967.50 367,971.20    169,003.70 
13 12.8 201,683.80 367,971.20    166,287.50 
14 12.8 204,454.30 367,971.20    163,516.90 
15 12.8 207,280.30 367,971.20    160,690.90 
16 12.8 210,162.80 367,971.20    157,808.40 
17 12.8 213,103.00 367,971.20    154,868.20 
18 12.8 216,102.00 367,971.20    151,869.20 
19 12.8 219,160.90 367,971.20    148,810.30 
20 12.8 222,281.00 367,971.20    145,690.20 
21 12.8 222,281.00 368,005.70    145,724.70 
22 12.8 222,281.00 368,005.70    145,724.70 
23 12.8 222,281.00 368,005.70    145,724.70 
24 12.8 222,281.00 368,005.70    145,724.70 
25 12.8 222,281.00 368,005.70    145,724.70 
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Annex 2  
 

Cost–Benefit Stream, Pongamia Subproject 

Year 
Quantity of Biodiesel  

(million kiloliters) 
Total Cost
(Rs million)

Benefits
(Rs million)

Net Benefit
(Rs million)

  1 0.0     9,661.40            0.00   –9,661.40 
  2 0.0   18,940.20            0.00 –18,940.20 
  3 0.0   26,581.30            0.00 –26,581.30 
  4 0.0   46,666.00            0.00 –46,666.00 
  5 1.0   66,348.50   28,728.00 –37,620.50 
  6 2.0   88,394.50   57,456.00 –30,938.50 
  7 3.0 105,139.90   86,184.00 –18,955.90 
  8 4.0 139,718.10 114,912.00 –24,806.10 
  9 5.5 160,783.90 158,004.00   –2,779.90 
10 7.8 156,883.90 223,398.10   66,514.20 
11 8.5 172,292.70 245,314.10   73,021.40 
12 8.5 136,546.30 245,314.10 108,767.80 
13 8.5 138,410.40 245,314.10 106,903.70 
14 8.5 140,311.80 245,314.10 105,002.30 
15 8.5 213,376.80 245,314.10 31,937.30 
16 8.5 144,229.40 245,314.10 101,084.70 
17 8.5 146,247.20 245,314.10 99,067.00 
18 8.5 148,305.30 245,314.10 97,008.90 
19 8.5 150,404.50 245,314.10 94,909.60 
20 8.5 152,545.80 245,314.10 92,768.30 
21 8.5 152,545.80 245,337.10 92,791.30 
22 8.5 152,545.80 245,337.10 92,791.30 
23 8.5 152,545.80 245,337.10 92,791.30 
24 8.5 152,545.80 245,337.10 92,791.30 
25 8.5 152,545.80 245,337.10 92,791.30 
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Annex 3 
 
Comparative Analysis: Bioethanol vs. Biodiesel 
 
Gunatilake and Abeygunawardena (2011) undertook a similar study on the economics of 
sugarcane bioethanol. The study showed that sugarcane bioethanol is not economically viable 
and that bioethanol production should therefore be limited to molasses-based ethanol.  
The table below summarizes the differences in performance between bioethanol and biodiesel, 
and clearly shows that biodiesel has many advantages over bioethanol.  
 

Performance of Bioethanol and Biodiesel Compared 

Performance Attribute Bioethanol Biodiesel 
Economic viability Mixed; only excess molasses ethanol 

is viable 
Viable; expansion will increase 
social welfare 

Macro effects, ability to offset 
energy price shocks 

Minimum offsets Significant offsets 

Employment 0.12 million per year 18.3 million per year 
Food security Adverse effects if sugarcane-juice 

ethanol is produced 
No adverse effects if oilseed 
plantations are confined to fallow 
land and wasteland 

Greenhouse-gas reduction 6.5 million tons per year 244 million tons per year 
Carbon benefits Rs1.5 billion per year Rs55 billion per year 
Sector readiness Ready to meet 20% blending target if 

sugarcane-juice ethanol is produced 
Major public sector intervention 
needed for the sector to take off 
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