Annexure I

No. H-11018/3A/2002-E&F

Planning Commission

(E&F Division)



    Yojana Bhawan





Sansad Marg, New Delhi




    Dated 18th July 2002

OFFICE MEMORANDUM

Subject: Constitution of Committee on Development of Bio-fuels.


Environmental factors are becoming the main driving force for cleaner fuels and the quest for the alternative fuels.  Bio-fuel is a new motor fuel that has emerged on the international scene in the wake of Clean Air Act Amendment of 1990 and the Energy Policy Act of 1992.  Two or three percent oxygen present in diesel fuel has been found to reduce particulate emissions by 15% to 20%.  Vegetable oil mono-esters (bio-diesel) contain about 11% oxygen and virtually no sulphur or aromatics.  Bio-fuels include alcohols, ethers, esters and other chemicals derived from cellulosic bio-mass such as herbaceous and woody plants, agricultural and forestry residues.


Bio-diesel is extensively used in US, Brazil, Australia, Sweden and some other European countries, while many other countries including China, Thailand, etc. are also drawing up national plans for using the same.  Naturally, US and Brazil, the two major agro-producers in the world had taken in a large way; US based its bio-ethanol programme on corn, while Brazil utilized sugarcane crop for this purpose.  India, being in the same league of agro-based economies has a great potential to promote bio-fuels.


One of the most talked about bio-fuels options today is bio-diesel, oil derived from vegetable sources and use as a substitute for diesel.  According to the US based World Energy Organization, overall potential of hydrocarbon emissions from bio-diesel was nearly 50% less than that of diesel.  The US National Bio-diesel Board suggests that bio-diesel is non-toxic, bio degradable and free of sulphur.  Experiments done by the University of California, Davos, USA, showed that Cancer causing potential of bio-diesel particulate matter is 94% less than that of diesel emissions.  

The popularity of biofuels in Europe has come from the urgency to reduce oil bills and allow the farming sector to reap benefits from them.  Using biofuels is also helping.  European nations meet their Kyoto Protocol Commitments.  According to a proposal drafted by the Directorate General of the European Commission, the minimum share of biofuels by 2010 should be 5.75 per cent of the total transport fuel sold in each member state.


There is a worldwide trend towards the use of biodiesel as a substitute for diesel to reduce air pollution.  USA Energy Policy Act provides for 30% motor fuel to be from non-petroleum sources (mainly biodiesel) by 2010.  Jatropha curcas cultivation/ plantation can easily yield bio-diesel for substituting 20% import of crude oil and saving Rs.21,000 crores on yearly basis.  The other species worth exploring are – Pomgamia pinnata (Karanj), Rubber tree (seeds) and Calophyllum inophyllum.  The Petroleum Conservation Research Association (PCRA) also hold the view that there is a good potential of production of biodiesel in India and being a renewable source of energy it needs to be given encouragement.


Also, the road map for emission norms in India is under consideration wherein Euro-III & IV equivalent emission norms will be applicable in 7 mega cities with effect from April 2005 and April 2010, respectively. The Euro-III emission norms would be implemented in the entire country by year 2010.  In order to meet these emission requirements, a drastic reduction in sulphur content ((350 ppm) and high cetane number (( 51) will be required.  Use of bio-diesel will help in meeting these two important specifications related to emissions and would also help in improving the lubricity of low sulphur diesel.  The present specification of flash point is 35oC, which is lower than all the countries in the world (>55 o C).  Blending of bio-diesel will help in raising the flash point from safety point of view.  Apart from regulated emissions, the use of bio-diesel will reduce CO2 emissions which is a green house gas resulting in climate change.


India being an agriculture oriented and net energy deficient country, there is a need to explore various alternative fuels options such as bio fuels.  For a country like India, the bio fuels are attractive options for many reasons: low cost labour, high unemployment, high cost of delivered petroleum products, difficulties in obtaining hard currency, unfavourable balance of payments and the importance of agriculture.  In view of the above factors in conjunction with environmental awareness, there is a need for a comprehensive national programme to utilize the available wastelands, forest and agro wastes to produce bio-fuels.
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Terms of reference :


The Committee will discuss the following issues and suggest recommendations.

The current level of use of bio-fuels and their prospects for commercial utilization.

The various aspects connected with blending of bio-fuels with mineral oil based fuels to improve environmental norms.

The storage, handling and distribution aspects concerned with bio-fuels.

The commercial scale development of bio-fuels (which includes bio-ethanol, bio-diesel, liquid fuels and hydrocarbons from bio-mass) based on relative costs and benefits.

Development of specifications and quality standards for bio-fuels.


Identification of prospective plant sources for bio-ethanol, bio-diesel and hydrocarbons and determine their R&D needs.

To frame a plan for development of plantations, development of demo scale and large-scale plantation, and strategies for collection of seeds and extraction of oil.

Suggest strategies for marketing.

Suggest measures for effective coordination between the concerned ministries in Govt. of India and institutions engaged in R&D of bio-fuels. 

Suggest strategy and approach for mobilising requisite financial resources for promotion of bio-fuels on commercial scale.

Any other aspect that the Committee may consider important.

III
The Committee may invite inputs/suggestions from other experts/agencies.

IV
The Committee should submit the report to Planning Commission within six-month period.
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Annexure II

Extracts from the third assessment report of the IPCC to climate Change

According to IEA (International Energy Agency) assessment, the world energy use will increase steadily through 2030 though at a slower pace of 1.7% compared to 2.1% achieved over the past three decades. Fossil fuels will remain the primary source of energy meeting more than 90% of the increase in demand. Global oil demand will rise by about 1.6% from 75 Mb/d in 2000 to 120 Mb/d in 2030. Almost three quarters of the increase in demand will comer from the transport sector. Oil will remain the fuel of choice in road, sea and air transportation. Demand of natural gas will rise more strongly than for any other fossil fuel. Primary gas consumption will double between now and 2030 and the share of gas  in world energy demand will increase from 23% to 28%. Transport demand almost entirely for oil will grow the most rapidly of all end use sectors at 2.1% per annum. It will overtake industry in the 2020s as the largest final use sector.

Between 1973 and 1996 world transportation energy use of which petroleum derived fuels comprise over 95%, increased by 66%. Alternative energy sources have not played a significant role in the world’s transport systems. Despite two decades of price upheavals in world oil markets, considerable research and development of alternate fuel technologies, and notable attempts to promote alternate fuels through tax subsidies and other policies, petroleum’s share of transport energy use has not decreased (94.7% in 1973 and 96.0% in 1996) according to EPA statistics.   On a modal basis road transport accounts for almost 80% of transport use. Light duty vehicles alone comprise about 50%. 

At the end of World war II, the world’s motor vehicle fleet numbered 46 million vehicles and 75% of the world’s cars and trucks were in USA. In 1996, there were 671 million highway vehicles world  wide, and the US share stood at just over 30%. Since 1970 the US motor vehicle population has been growing at an average rate of 2.5% per year, but the population of vehicles in the rest of the world  has been increasing almost twice at 4.8% per year.  International Energy Outlook foresees transportation’s share of world oil consumption climbing from 48% in 53% by 2010 and 56% by 2020. EIA expects a 77% increase in total world transport energy use by 2020, an average annual global growth rate of 2.4%. road dominance of energy use is maintained by the rapid increase in vehicle stocks outside of the OECD. The world motor vehicle population is projected to surpass 1.1 billion vehicles in 2020. 

From 1980 to 1995 the average fuel consumption of passenger cars sold in Europe and Japan fell by 12%; from 8.3 litre/100 km to 7.3 litre/100 km. All of the decrease, however, occurred between 1980 and 1985. Since 1985 the fuel economics of light-duty vehicles sold in the USA and Europe have remained essentially constant. Energy efficiency improvements in other model have also slowed or stagnated over the past 10-15 years.   

Direct injection lean burn gasoline engines costing $ 200 to $300 higher to conventional engines, have already been introduced in Japan and Europe. Preliminary evaluations suggest that benefits may in the 12 % to 15% range. Direct injection diesel engines have long been available for heavy trucks, but recently have become more competitive for automobiles and light trucks as noise and emission problems have been resolved. The new engines costing $500 to $1000 more, attain about 35% greater fuel economy than conventional gasoline engines and produce about 25% less carbon emissions over the fuel cycle. Current research programmes are aiming to achieve maximum thermal efficiency of 55% in heavy duty diesels compared to current peak efficiencies of about 40% -45%. 

Fuel cells which have the potential to achieve twice the energy conversion efficiency of conventional internal combustion engines with essentially zero pollutant emissions, have received considerable attention  recently, with most major manufacturers announcing their intention  to introduce such vehicles by the 2005 model year. While fuel cell costs have been reduced by approximately an order of magnitude they are still nearly 10 times as expensive per kW as spark ignition engines. Hydrogen is clearly the cleanest and most efficient fuel choice for fuel cells, but there is no hydrogen infrastructure and on-board storage still presents technical and economic challenges. Gasoline, methanol or ethanol are possible alternatives, but require on-board reforming with consequent cost and efficiency penalties. Mid size fuel cell passenger cars using hydrogen could achieve fuel consumption rates of 2.5 gasoline equivalent litre/100 km in vehicles with lightweight, low drag body; comparable estimates for methanol or gasoline powered fuel cell vehicles would be 3.2 and 4.0 litre/100 km. 

Annexure III

	
	Emission Norms for Vehicles in Test Cycles
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Private cars: direct injection diesel
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Private cars: gasoline
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Trucks: diesel
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The European Emission Standards equivalent are followed in India as Bharat Standards.

Annexure IV

Oil Content in different crops

	Crop
	kg oil/ha
	litres oil/ha
	lbs oil/acre
	US gal/acre

	corn (maize)
	145
	172
	129
	18

	cashew nut
	148
	176
	132
	19

	oats
	183
	217
	163
	23

	lupine
	195
	232
	175
	25

	kenaf
	230
	273
	205
	29

	calendula
	256
	305
	229
	33

	cotton
	273
	325
	244
	35

	hemp
	305
	363
	272
	39

	soybean
	375
	446
	335
	48

	coffee
	386
	459
	345
	49

	linseed (flax)
	402
	478
	359
	51

	hazelnuts
	405
	482
	362
	51

	euphorbia
	440
	524
	393
	56

	pumpkin seed
	449
	534
	401
	57

	coriander
	450
	536
	402
	57

	mustard seed
	481
	572
	430
	61

	camelina
	490
	583
	438
	62

	sesame
	585
	696
	522
	74

	safflower
	655
	779
	585
	83

	rice
	696
	828
	622
	88

	tung oil tree
	790
	940
	705
	100

	sunflowers
	800
	952
	714
	102

	cocoa (cacao)
	863
	1026
	771
	110

	peanuts
	890
	1059
	795
	113

	opium poppy
	978
	1163
	873
	124

	rapeseed
	1000
	1190
	893
	127

	olives
	1019
	1212
	910
	129

	castor beans
	1188
	1413
	1061
	151

	pecan nuts
	1505
	1791
	1344
	191

	jojoba
	1528
	1818
	1365
	194

	jatropha
	1590
	1892
	1420
	202

	macadamia nuts
	1887
	2246
	1685
	240

	brazil nuts
	2010
	2392
	1795
	255

	avocado
	2217
	2638
	1980
	282

	coconut
	2260
	2689
	2018
	287

	oil palm
	5000
	5950
	4465
	635


Annexure V

Areas identified for Jatropha Plantation through JFM & Forest Departments, Funds Required & Expected Employment Generation

	State
	Area under JFM & Social Forestry lakh ha
	Funds required in Rs. Crores
	Employment generation in plantation (Lakh man days)

	Assam
	0.5
	150
	150

	Andhra Pradesh
	1.0
	300
	300

	Chhattisgarh
	1.0
	300
	300

	Karnataka
	1.0
	300
	300

	Jharkhand
	2.0
	600
	600

	Gujerat
	1.0
	300
	300

	Madhya Pradesh.
	2.3
	690
	690

	Maharashtra
	2.0
	600
	600

	Rajasthan
	2.2
	660
	660

	Tamilnadu
	1.5
	450
	450

	Tripura
	0.5
	150
	150

	Uttaranchal
	0.5
	150
	150

	Uttar Pradesh
	1.50
	450
	450

	West Bengal
	0.5
	150
	150

	Other states
	2.5
	750
	750

	Total
	20
	6000
	6000


Annexure  VI

Non-Forest Areas proposed for Jatropha Plantation
200 districts in 19 potential states have been identified on the basis of availability of wasteland, rural poverty ratio, below poverty line (BPL) census and agro-climatic conditions suitable for jatropha cultivation.Each district will be treated as a block and under each block 15000 ha jatropha plantation will be undertaken through farmers (BPL) .Proposed to provide green coverage to about 3 Million ha of wasteland through plantation of jatropha in 200 identified districts over a period of  3 years.

Andhra Pradesh 


Adilabad, Anantapur, Chittoor, Cuddapah, Kurnool, Karim Nagar, Mehboob Nagar, Nellore, Nalgonda, Prakasam, Visakhapatnam, Warrangal.
Bihar 


Araria, Aurangabad, Banka, Betiah (West Champaran), Bhagalpur, Gaya, Jahanabad, Jamui, Kaimur, Latehar, Muzzaffarpur, Munger, Nawada.

Chhattisgarh

Bastar, Bilaspur, Dantewada, Dhamtri, Durg, Jagdalpur, Janjgir-champa, Kanker, Kawardha, korba, Mahasaund, Rajnandgaon, Raipur, Raigarh, Surguja. 

Jharkhand

Bokaro, Chatra, Daltenganj, Devgarh, Dhanbad, Dumka, Garhwa, Godda, Giridih, Gumla, Hazaribag,  Jamshedpur, Koderma, Pakur, Palamu, Ranchi, Sahibganj, Singbhum(East), Singbhum(West).

Gujarat

Ahmedabad, Amerli, Banaskantha, Bhavnagar, Junagarh, Jamnagar, Kutch, Rajkot, Surendranagar, Surat.

Goa 

Panaji, Padi, Ponda, Sanguelim

Himachal Pradesh 

Bilaspur, Nahan, Parvanu, Solan, Unna


Haryana 

Ambala, Bhiwani, Faridabad, Gurgaon, Hisar, Jind, Jhajjar, Mohindergarh, Punchkula, Rewari, Rohtak

Karnataka

Bijapur, Bellary, Bangalore, Belgaum, Chikmagalur, Chitradurga, Daksina Kannada, Dharwad, Gulbarga, Hassan, Kolar, Mysore,  Raichur, Tumkur, Udupi

Kerala



Kottayam, Quilon, Trichur, Thiruvananthapuram

Madhya Pradesh 

Betul, Chhindwara, Guna, Hoshingabad, Jabalpur, Khandwa , Mand Saur,  Mandla, Nimar (Khargaon),  Ratlam, Raisena, Rewa, Shahdol, Shajapur, Shivpuri, Sagar, Satna, Shahdol, Tikamgarh,  Ujjain, Vidisha 

Maharashtra 

Ahmednagar, Aurangabad, Amrawati, Akola, Beed, Buldana, Dhule, Nasik, Osmanabad, Parbhani, Pune, Ratnagiri, Raigad, Thana, Yavatmal


Orissa 


Bolangir, Cuttack, Dhenkanal, Ganiam, Gajapati, Jajapur, Koraput, Keonjhar, Kalahandi, Nowrangpur, Nawapra,  Phulbani, Puri

Punjab 


Ferozpur, Gurdaspur, Hoshiarpur, Patiala, Sangrur

Rajasthan 


Ajmer, Alwar, Barmar, Bilwara, Bikaner, Churu, Chittorgarh, Jaisalmer, Jodhpur, Kota, Sikar, Sawai Madhopur, Udaipur

Tamil Nadu 

Coimbatore,  Chenai, Dharmapuri, Erode, Madurai, Perigar, Salem, Tirunelvelli, Vellore

U.P. 


Allahabad, Agra, Balia, Bulandshare, Bhadohi,  Baharaich, Chhitrakut, Deoria, Ferozabad, Faizabad, Ghazipur, Hardoi, Jaunpur, Jhansi, Kausambi, Lalitpur, Mainpuri, Partapgarh, Raibareli, Sultanpur, Shahjahanpur

Uttaranchal 

Chamoli, Dehradun, Pithoragarh, Rishikesh, Udhamsingh Nagar, Uttrakashi

West Bengal

Balurghat, Barasat, Burdwan, Cochbehar, Darjeeling, Hoogly, Howrah, Jalpaigurri, Medinipur, Murshidabad, Malda, West Dinajpur, 24-Parganas South.
Annexure VII

Employment Generation and Costs in Jatropha Plantation

	S.No
	Item
	COST (Rs.)
	Employment in person days

	
	
	Year
	Year

	
	
	1st
	2nd
	1st
	2nd

	1
	Site preparation i.e. cleaning and levelling of field 

-  10 MD
	600
	-
	10
	-

	2
	Alignment and staking -  5 MD
	300
	-
	
	

	3
	Digging of pits (2500 Nos) of 30 Cm3 size

@ 50 pits per MD - 50 MD
	3000
	-
	50
	-

	4
	Cost of FYM (including carriage) 2 Kg. per pits

during 1st year (2 MT)  1 Kg. per pit during second 

year onwards @ Rs. 400/MT
	2000
	-
	20
	-

	5
	Cost of fertilizer @ Rs. 6 per kg (50 gm. Per plant

during 1st year and 25 gm from 2nd year onward and 2 MD for each application.
	870
	495
	2
	1

	6
	Mixing of FYM, insecticides fertilizers and

refilling of pits @100 pits per MD 25 MD
	1500
	-
	25
	-

	7
	Cost of plants (including carriage)

2500  Nos. during first year and  500   Nos. of

plants during second year for replanting @ Rs. 4.0  per plant.
	10000
	2000
	100
	20

	8
	Planting and replanting cost 100  plants per MD.-

25  MD and 5 MD, respectively
	1500
	300
	25
	5

	9
	Irrigation - 3 irrigation during 1st and one 

irrigation during 2nd year @ Rs. 500/- per irrigation.
	1500
	500
	5
	2

	10
	Weeding and soil working 10  MD. x  2 times for 2 years
	1200
	1200
	20
	20

	11
	Plant protection measure
	300
	-
	1
	-

	
	Sub total :
	22770
	4495
	263
	48

	
	Contingency (approx. 10% of the above)
	2230
	505
	-
	-

	
	Grand Total :
	25000
	5000
	263
	48


Annexure VIII

Unit cost of seed procurement and expelling centre

	S.No
	Item
	Rs. in lakh

	
	
	

	
	
	
	

	1
	Seed godown
	
	31.00

	2
	Weighing bridge
	
	7.00

	3
	Oil extraction
	
	5.00

	4
	Civil construction
	
	5.00

	5
	Cost of land
	
	2.00

	6
	Cleaner & grader
	
	1.00

	7
	Drier
	
	1.00

	8
	DG set
	
	1.00

	9
	Storage tank
	
	2.00

	10
	Cost of sub-centres (5 nos)
	
	18.00

	11
	Miscelleneous expenditure 10 %
	
	7.00

	
	Total =
	
	80.00


Annexure- IX

Oil Expellers for Jatropha Seed Processing

	Installed Cost


	1 Ton/day

Rs.70,000/-
	1 Ton/Hr.

Rs.3,00,000/-
	2 Ton/hr.

Rs.5,00,000/-

	Processing Cost

Power Consumption (Kwh/T)


	45 Kwh  -  Rs.225/-
	30 Kwh – Rs.150/-
	24 Kwh – Rs.120/-

	Stream


	600 Kg/T – Rs.180/-
	15 Kg/T – Rs.45/-
	125 Kg/T – Rs.37.50

	Manpower
	3/day       - Rs.450/T


	3/day      - Rs.20/T
	   6/day      - Rs. 20/T

	Cost of Processing/ Ton


	Rs.855/-
	Rs.215/-
	Rs.177.50

	Int. & Dep. / T


	Rs. 45/-
	Rs. 7.50
	Rs.    6.50

	Cost of Processing Inclusive of Dep + Maint. Per Ton


	Rs.900/-
	Rs.222.50
	Rs.184/-


Annexure-X

Transesterification Plant to produce Bio diesel

Capacity 
:
100,000 Tons / Annum

Cost

:
70-75 Crores

Utility Consumption per Ton

Steam
-

660 Kg

Rs. 198/-

Power-


36 Kwh
Rs. 180/-

Methanol-

110 Kg

Rs.1130/-

Water


55 M3

Rs.   11/-

(circulation)

Catalyst Solin

18 Kg

Rs. 180/-

Mineral Acid

6 Kg

Rs.   60/-






------------

Total




Rs.1759/-






------------

Interest &

Depreciation



Rs.1600/-






-------------






Rs.3359/-






------------
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