
PREFACE

Feasibility study covers various aspects of a project that are required to be studied and analyzed before implementing it.  A study of technical feasibility, economic viability and market potentials is necessary to support any investment decision and required to be produced before various Govt. Institution and agencies for getting approval, term loan and other concessions for a proposed project.
We have chosen to implement the Jatropha Curcas Plantation and Oil Extraction because there is a tremendous market potential all around the world.

We have tried to have a practical approach and given more emphasis on financial aspects of the project.  We have collected information regarding seeds, saplings, expellers, and transesterifiers was gained by the experience of the promoters and through enquiries to growers and manufacturers.  Some of the entrepreneurs in manufacturing industry helped us in assessing the market and to phase out the cultivation and the production schedule.
CHAPTER II

Introduction

· About the Project

· Description of the Product and Uses

Bio diesel is a domestically produced, renewable fuel that can be manufactured from vegetable oils, animal fats, or recycled restaurant greases. Bio diesel is the name of a clean burning alternative fuel, produced from domestic, renewable resources.

Bio diesel is simple to use Bio degradable Nontoxic, and free of sulfur   and aromatics Reduces serious air pollutants such as particulates, carbon monoxide, hydrocarbons, and air toxic
Important Advantages of using Biodiesel  is Higher cetane number, Superior lubricating properties , Higher flash point,Contain higher amount oxygen, Improved Engine performance.  Since the depletion of the fossil fuel all over the world the cost of the fuel is hiking everyday like anything, Hence biodiesel is a very good alternate to the fossil fuel,  there’s going to be radical green revolution through bio diesel crops particularly Jatropha Curcas
The petroleum import bill  of India is about  Rs. 80,000 Crores

The yearly consumption of diesel oil in India is approximately 40 million tonnes.

It is estimated that about 100 million hectares has been designated as wasteland, So this is a new venture, and there is never going to be the Market saturation in this field because of the need of the fuel is increasing day by day all over the world. So there is a tremendous market potential for biodiesel, this attracted our attraction to this project.  The object of this study is to analyze economic, technical, financial and marketing information required for the project to assist us in promoting the biodiesel crops for this product.
Description of the Product and Uses
Bio diesel is generally accepted as an eco-friendly, bio degradable product, which has wide acceptance, and can be blended with diesel in varying proportions or used as a 100 per cent replacement for conventional diesel. Remarkable progress has been made all over the world in recent years in Bio Diesel were stretched.
Even though there are plenty of varieties of oil seeds ‘Jatropha Curcas’ are found to be an ultimate potential variety.

Jatropha thrives on any type of soil.  It is resistant to drought and can be planted even in the desert climates, Jatropha plant is a bush that can live for up to forty years and can be grown from seeds and saplings, it quickly establishes itself and will produce seed year round if irrigated. Any wasteland can be utilized for Jatropha
It needs a minimal input or management and has no inspect pests not browsed by cattle or sheep.

Rapid growth: forms a thick live hedge, yield from 3rd year onwards and continues for about forty years.

It’s ensured that 33% of bio diesel can be extracted in one Kg. of Jatropha seeds.  After the Transesterification of the oil it can be directly used in Diesel Engine without any Engine Modification.

This oil is eco friendly, bio degradable, high flash point; it includes a high cetane number, low sulphar, low aromatics, low volatility and the presence of oxygen atoms in the fuel molecule, a number of research studies have proved the positive benefits of Jatropha oil on diesel engine emissions.  It performs better than the fossil fuel and also it readily mixes with diesel fuel.
The Severe emission regulations in the world have placed design limitations on heavy-duty diesel engines.  The trend towards cleaner burning fuel is growing world wide and it is possible through Jatropha oil.

Various other products from the plant (Leaf, Bark and seed extracts) have various other industrial and Pharmaceutical uses.

Oil cakes that can be potentially used as an organic fertilizer, and all over the world there is a research going on for removing the poison named curcin in Jatropha curcas, if it is going to be success the radical revolution comes in the field of Jatropha, because after curcin removed jatropha oil cakes can be used as cattle and fish feeds.
By selling those by products we can bring down the cost of the Bio fuel.

CHAPTER III

MARKET POTENTIAL AND POSSIBLE LOCATION

· GENERAL
· MARKET SURVEY

GENERAL
Jatropha Curcas and its fuel are becoming increasingly popular everyday because of the depletion of the fossil fuel, day by day cost increasing of the conventional fuel. The demand of fossil fuel which has been observed for last decades is mainly attributable to following reasons.

(a)
Scientist has recently predicted that the cause of the earthquake may be the continuous digging of the earth for the fossil fuel.
(b)
There are so many fossil fuel production companies   have closed down their factories because of the oil depletion.

(c)
A number of researches have shown that the jatropha curcas has fuel properties and provides engine performance that is very similar to diesel fuel.

MARKET SURVEY
When survey has been done in market about the product to analyze the potential, the result gave us tremendous interest to invest in this project.

As far as the Jatropha is concerned there won’t be any problem of Marketing, because all over the world is terribly in need of fuel, The means of transportation is increasing rapidly everyday, we are terribly in need of energy, the conventional energy like fossil fuel is depleting every where, so there is never going to be a market saturation for bio fuel.
Industries, Factories can use this bio fuel for the Generators; there are industries that are using more than 1000 liters of diesel per day.  As it is uses are manifold different processing, manufacturing companies are interested in the purchase and there is a good demand to the seed for germination.

And also there is a great scope to use the products of Jatropha in soap, cosmetics, varnish and pharmaceutical.

The press cakes constitute around 70% of the total mass of the seeds.  It is valuable as organic manure in practical terms an application of 1 ton of jatropha curcas press oil cake is equivalent to 200 Kgs. of mineral fertilizer per hectares. , so those fertilizers fetches a sufficient and good market prices.

When we take railways, railways in recent years started blending the bio diesel with fossil fuel for the trains, so for the coming years there is going to be huge demand for the jatropha diesel.
Because of its renew ability , bio degradability and  environment friendly many countries are interested to bring up the bio diesel, it is shown below the day by day increasing world production of bio diesel.
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The above study shows that there is excellent market potential for jatropha curcas oil and gives great strength to invest in this project.

There are many factors that have to be coisidered for this project follows

Climate

Jatropha thrives under subtropical and tropical climates.  It can tolerate extremes but not frost.  Being a hardy crop, Jatropha can be grown in all districts of Tamil Nadu except some cold places.

Soil

It is grown in wide range of soils.  It comes up in the marginal land and also in problem soils.  For better return, solids with adequate organics and manures are preferred initially.  However, medium fertility is ideal for better establishment and yield.

Variety

No variety has so far been released in Jatropha.  However high yielding local ecotype is ideal for cultivation.
Propagation

Jatropha is normally propagated through seeds and saplings.  Well developed plumby seeds are selected for sowing in the raised nursery beds.  Before sowing, seeds are soaked in 3% Panchakavya for 3 hours for better germination and establishment.  Seeds germinate with in a week time.

The Young seedlings of 10 – 15 days old are transplanted in the polythene bag of 7” X 5” size of further growth.  The Polythene bags are filled with red soil, sand and organic (Vermi compost) in the ratio of 1:1:1.  The seedlings are used for planting from 2 true leaves onwards.

Planting of Jatropha

In one hectare, 5000 plants are planted at spacing of 2m X 1m.  Pits of 1x1x1 may be dug and filled with soil and organic (500gm FYM + 100 g Neem cake) before planting.

For better establishment of seedlings, monsoon seasons may  be preferred for planting (June - July, October – November)  However in clay soils, trenches may be taken at a depth of 30Cms, at a distance of 2 m for planting.

Manures and Fertilizers

From 2nd year onwards fertilizers are applied.  For One hectare 150 Kg of super phosphate during March – April and 40:100:40 kg of NPK during Sep – Oct. may be applied.  From 4th year onwards 10% super phosphate alone may be increased every year.

Irrigation

Irrigation is required immediately after planting.  Life irrigation should be given on 3rd day after planting.  There on weekly irrigation is preferable.  However monthly twice is compulsory especially during summer.  Drip irrigation induces too much of vegetative growth and hence not recommended.

After Cultivation

Weeding may be attended to as and when needed.  Besides weeding, pinching, the terminal at 6 months age is must to induce more laterals.

Yield

Seedlings produce flowers around 1½ years after sowing.  Wherever Jatropha is cultivated under irrigated condition, the flowering is throughout the year.  Under rain fed conditions the flowering is restricted to a season.  Economic yield starts from 4th year onwards.  It is estimated as 7500kg/ha.  The dried pods are collected and seeds are separated either manually or mechanically.  Seeds are dried under sunlight for four days until the moisture is brought to 6 – 10 % before oil extraction.

Pests

Bark eater and pod borer are the two major pest affecting the plant.  They may be controlled either by spraying herbal pesticide (mixture out of vitex, neem, aloe, calotropis and clerodendran) or roger @ 2ml/litre of water.

Disease

Collar rot may become a problem in the beginning and be controlled by application of copper oxychloride at the rate of 2ml/litre of water.

Feasibility Study for One Acre Land

Seasonal or Rain fed
Ist Year 

Cost of the Sapling



Rs. 5.00 X 1700




-
Rs. 8500.00

Expenses for Digging 1 X 1 X 1 Size Pits
 Per Acre (1700 Pits) @ Rs. 1.50 X 1700
-
Rs. 2550.00

Expenses for sowing the sapling with 
Red soil, Sand and FYMRs.1.00 X 1700
-
Rs. 1700.00







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





           Total Rs.
         Rs. 12,750.00








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

2nd Year

Manures, Fertilizers & Maintenance 


-
Rs. 1000.00

Harvesting

 


                 -        Rs. 1000.00









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

                                                                              Rs. 2000.00









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

Income

Average Yield 1 Kilograms per Tree

1Kg. X 1700 Trees





1700 X Rs.500 (Buy Back cost)



-
8500.00

Net Profit






-
6500.00

Third Year

Manures, Fertilizers & Maintenance



-
1250.00

Harvesting







-
1250.00









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











2500.00









              -------------
Income

Average Yield 2 Kilograms per Tree

2Kg. X 1700 Trees








3400 X Rs.500 (Buy Back cost)



-        17000.00

Net Profit






-         14500.00

irrigated

Ist Year 
Cost of the Sapling



Rs. 5.00 X 2000





-
Rs. 10000.00

Expenses for Digging 1 X 1 X 1 Size Pits 
Per Acre (2000 Pits) @ Rs. 1.50 X 2000

-
 Rs 3000.00

Expenses for sowing the sapling with Red soil,
Sand and FYM Rs.1.00 X 2000


-
Rs. 2000.00

Watering 3 times per month



-
Rs.   700.00

Maintenance





-
Rs.1200.00










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






         Total Rs.
         Rs. 16,900.00









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

2nd Year

Manures, Fertilizers & Maintenance


-
Rs. 1250.00

Harvesting






-
Rs. 1250.00







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

                                                                             Rs. 2500.00








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

Income

Average Yield 3500 Kgs. per acre

3500 Kgs. X Rs.5.00

                                   -         17500.00







Net Profit



    

          -       15000.00
Third Year
Manures, Fertilizers & Maintenance



-
1250.00

Harvesting







-
1750.00









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






 

                 3000.00








                ------------
Income
Average Yield 5000 Kgs. per acre

5000 Kgs. X Rs.5.00

                             -         25000.00


Net Profit


   


    -          22000.00




*****************

Other Favorable Factors:-

· Availability of Seeds & Saplings
· Availability of Plant

· Availability of labor for plant

· Availability of utility facilities

· Market proximity

· Transportation Facilities

· Infrastructural facilities

1. Availability of Seeds: - The treated seeds with very good germination or one or two month’s old seedlings can be procured from the nearest farms.

2. Availability of plant: -
    Lot of pre-constructed plants are available on the proposed region with the consideration the possibility of future expansion, which can be got in those regions.

3. Availability of Labor: - Labor can be cheaply available in and around proposed area.  Numbers of industries are located in and around proposed region.  The necessary of skilled manpower is easily available in the proposed area.

4. Availability of utilities:-

a) Power: -
It is available from the nearest supply point of High Voltage line of T.N.E.B at proposed location.

b) Water: - Easily available in the proposed plant area.

5.  Market Proximity: - The proposed plant has planned to market its product in and around the country.
6.  Availability of Transportation: - Proposed sit is connected by state Highways, and it provides good connection with the other states by rail links.

7.  Infrastructural facilities: - The proposed site is 20km. away from the main city and the locations have all the amenities of a city, Banks, Post Office, Medical facilities, shoppings etc.

CHAPTER IV

TECHNICAL FEASIBILITY

· Technical Know how

· Manufacturing Process

· Process Flow Chart

· Availability of Seeds
· Proposed plant capacity
· Installed Capacity

TECHNICAL KNOW HOW:

The process proposed to manufacture bio diesel has been already implemented world over and it has been successful, trouble free and uninterrupted operations.
MANUFACTURING PROCESS:

The process can be divided into following parts:-

a) Extraction
b) Filtering

c) Trans-esterification

d) Glycerin refining

e) Quality Check

f) Packing in container
g) Bio diesel refining

Extraction: -

Oil Expellers can be used for the extraction, before putting the seeds into the expellers it has to be dried in the sunlight completely and then cooked and bring it to the slightly tender condition.  Then pour the seed into the expeller, operate the machine, oil and press cake segregates in two.
Filtering: - A filter is attached in the expeller itself, after crushing the seed the press cake comes out in a different chamber and the crude oil goes through the filter press and get it filtered.

Trans Esterification: - The alkali catalyst is dissolved in methanol and then mixed with the pretreated oil.  If an acid is used, extra base catalyst must be added to neutralize the acid added in the step.  Once the reaction is complete, the major co-products, bio diesel and glycerin, are separated in two layers.  The methanol is removed to prevent the reaction from reversing itself.

Glycerin Refining: - The glycerin by product contains un reacted catalysts and soaps that are neutralized with an acid.  Water and alcohol are removed to be produce 50-80% crude glycerin.  All such steps are to be standardized to suit the curcas oil produced from the local genotypes.

Bio diesel Refining: -
It involves removal of alcohol, residual catalyst and soaps.  This consists of few types of washing with clean water.

PROCESS FLOW CHART


[image: image2]
Availability of Seeds:-


Major part of the seeds can be collected from our own farming and also we can outsource it through contract forming form the rural villagers.  When we create the awareness with tribal they also supplies the seed.

Availability of Machinery:-


As far as this project is concerned there two machineries are mainly used for the process.  1) Expeller 2) Trans esterifier.  The different stages of the manufacturing process should have proper balance of capacity.  These selections of plant and machinery should be made after following considerations.

· Economic consideration

· Financial possibilities

· Simplicity of operations

· Maintenance and Repairing
· Availability of Spare parts

· possibility of expansion

· Flexibility of manufacturing operation

· Resale value of machineries and equipments

All machines needed for the unit are available indigenously; they can also be imported.

List of Machinery Manufacturers as follows:-

1) Jayveer Traders & Industries

    171-D, Raj Building

    Thoddarayan Kovil Street

    Kattoor, Coimbatore-9

2) RPM Enterprises

    14, N. P. Developed plots

    Thiru-vi-Ka Industrial Estate

    Ekattuthangal

    Chennai-97.

3) Vaisal Enterprises

    No. 127, Perundurai Road

    Sengodampalayam


    Thindal Post

    Erode – 638 009

After considering various above said aspects it has been decided to buy the machinery from M/S. Jayveer Traders, Coimbatore.

Proposed plant capacity:-


The Economic capacity of the plant is chosen that the cost of the product must be conducive to the growth of the product in the market as well as be reasonable competitive with prices in the other state markets.  The plant capacity should make the economy of production effective in all respects. 


Capacity of our proposed expeller is 1000 Kgs. per day and it requires the power capacity around 20 H.P. 

MAN POWER & REQUIREMENT

Total Requirement of man power can be broadly divided in two categories:
I)  Technical Personnel

II) Administrative personnel


The technical personnel include people engaged in production, inspection and packing.  The administrative personnel will include people looking after general management, sales, finances and accounts, purchase, stores etc.  The No. of personnel to be employed should be fixed by considering the area and scope of operation and responsibility of each individual.

Technical Personnel
: - These can be divided in two categories – Factory staff and workers.  The detailed manpower requirement, estimated at full capacity plant running is given below.

Factory Staff
:
7

Supervisors

:
2

Quality In-charge:        1

Total



9
Administrative Personnel

General Manager

-
1

Marketing Executive
-
2

Accountant


-
1

Front office Assistant
-
1

Office boy


-
1

Total



-
6
CHAPTER V

ECONOMIC VAIABILITY

· Total Project Cost

· Source of Finance

· Cost of Production, Sales Realization and Probable Profitability

· Financial Projections

Total Project Cost

The purpose of this section is to assess the capital requirement of the unit.  The capital requirement includes the fixed capital components and working capital components.


Fixed capital includes investment in machinery, utilities, furniture’s and certain exp. incurred before commencement of commercial production.  The details of the project cost are given in table:


S.No.


Particulars


Amount (Lacs)


  1.
                Machineries


  2, 50,000.00


  2.


Furniture’s and fixures
      50,000.00


  3.


Rent & Advance

   1, 00,000.00


  4.


Working Capital

   3, 25,000.00  






Total



   7, 25,000.00
The details of various fixed capital and working capital components are given as under. 



1. MACHINERY:-

The cost of machinery is calculated as per general enquiry in related units and from expeller and esterifier manufacturers.

The details of machinery expenditure are shown in table below:

S.No.

Name of Machine &   Cost of
 No. of    Total Cost



Specifications
     Unit
 Units



1.

Expeller

1, 00,000.00   1
    1, 00,000.00

2.

Trans Esterifier
1, 50,000.00   1
    1, 50,000.00



Total





    2, 50,000.00
2.
MISCELLANEOUS ASSETS:-

Furniture’s fixures and Office equipments:-


The administrative office and factory have to be providing with necessary office furniture’s communication, cupboard, filing cabinets, and other equipments.  These are basic requirements in any new set up.

DETAILS OF MISC. ASSETS

	     S.No.



	Assets


	Cost in Rs.



	
1.


	Furniture’s and fixtures


	                    50,000.00



	
	Total


	       50,000.00




SOURCE OF FUNDS


The total long-term fund requirement of the proposed unit is estimated to be 7, 25,000.00.  The unit can get loan from any nationalized bank but the DSCR ration should be properly balanced.  Generally For the proposed unit it is 1.6:1 for first financial year ending at 60% of the installed capacity.  When the installed plant reaches 100% of capacity DSCR becomes 2.42:1 in the year two, which finds to be satisfactory.
SOURCE OF FINANCE

1.  Term Loan


-

2, 55,505.00


2.  Owner’s Equity

-

2, 50,000.00

3.  Reserves & Surplus

-

2, 20 096.00



Total


-

7, 25,601.00
ESTIMATE OF COST OF PRODUCTION, SALES AND PROBABLE PROFITIABILTY:


The estimate of cost of production and sales realization are based on certain assumptions – such as production during the first, second and third year of operation has been assumed to be 60%, 95% 
and 95% respectively of the installed capacity.  The installed capacity of the proposed unit for proposed product is estimated at 250 Liters initial production per shift.   

PRODUCTION AND SALES REALISATION


The sales prices vary depending upon the present market situation, and the availability of the seeds.

TOTAL COST OF PRODUCT


It is calculated by calculating cost of raw material, power, salaries and wages.  Consumables and stores, repairs and maintenance, depreciation, interest on the term loans, administrative overheads, selling over heads etc.  Details of each are explained separately.
A. 
RAW MATERIALS:


The basic raw material required for the unit is Seeds which are produced by ourselves and outsource through contract forming.
B.
SALARIES AND WAGES


The wages of labor and salaries of administrative personnel are based on total manpower requirement as per the production process and other operations.

C.
POWER


The total annual requirement of power for the proposed unit works out to be about        Kwh considered at plant running at its 95% of installed capacity.

D.
CONSUMABLES AND STORES


It includes Chemicals, Lubricants and packaging materials.

E.
REPAIRS AND MAINTANENCE


The repair and maintenance of the capital assets has been taken at 2.5%, 2.8%, 2.9% approx. of the total cost of the fixed assets in first five years respectively.  Thereafter it would remain same.

F.
ADMINISTRATIVE OVERHEADS:

Adequate provision has been made for administrative overheads and estimated of the gradual increasing expenses in the subsequent years till maximum capacity utilization.

G.
SELLING OVERHEADS:


This has been provided to take care of sales promotion efforts like advertisement, tour by marketing personnel’s etc.

H.
DEPRECIATION


Depreciation on fixed assets has been calculated on written down value method.
I.
INTEREST


Interest on term loans for capital investment has been worked out @ 15% per annum as shown.  The repayment of term loan is proposed to start from Second quarter of first year of operation.  Term loan can be financed by any nationalized bank on the same rate.





CHAPTER - VI
FINANCIAL PROJECTIONS

Various financial projections confirm the economic viability of a project.  They throw light on liquidity and solvency of a firm.  Various financial projections calculated for the proposed unit as follows.

CHAPTER - VII
MARKETING STRATEGIES
· Distribution Channel

· Marketing Area

· Promotion and Publicity

· Competition

The survey shows very high market potential for Bio diesel.  Drafting a perfect marketing strategy will lead the project to success.  Every care is taken in drafting the strategies, so as to get the maximum possible market share.


With the experience gained from market survey, we hereby give our marketing strategies as follow.

DISTRIBUTION CHANNEL:


Since the most of the potential buyers are consuming in large volume, it has been decided to market directly to those large volume buyers such as Factories, Industries, Transports and Railways etc.  Since it’s a very new venture there will not be much competition.

Dealers and distributors can be appointed district wise and state wise.

MARKETING AREA:-


In the initial stage of erection say for 3 months, we have targeted to get the marked in the local districts.


After 3 months time, we target to move to other states and countries according to the Government Exim Policy.

PROMOTION AND PUBLICITY


Severe promotion and publicity is one of the key factors in marketing any product.  Initially we have planned to give ads in all Industrial and general directories in respective cities.  Since today the tremendous media is internet, we also planned to develop a website, which will give us customers, who are searching in the internet for the product any where from the world.

COMPETETION


So far there are no major competitors for bio diesel production; this is the advantage for us.  So we can offer the products by reducing the transport cost, other hidden cost that they pay for the products and the similar kind of manufacturers are very less in India, so there is less threat of competition.
CHAPTER VIII
CONCLUSION AND IMPLEMENTATION SCHEDULE
A careful study of the report leads to the following conclusion.

There is excellent market potential for bio diesel all over the world.  


The technical study also reveals that, the project can run successfully without any technical hindrance.  When considered about the future market trend there is a wide scope for expansion for this project.


Financial projections and economic viability of the project also gives us satisfactory results and hence it gives a right off to invest without any hesitation in this project.  We expect that the same will also satisfy the banks, which is going to provide term loan for this project.  The proposed geographical location of the plant is also going to contribute on its part for the success of this project.


It is suggested that the unit should be located in
Industry promoting zone which will enable the unit to get various utilities easily.


Thus we conclude that the proposed project is technically feasible and economically viable.
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