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Abstract:  In general two scenarios for Jatropha plantations are considered to be realistic for Nepal. The first 
scenario concentrates on the Terai region. In this area large-scale plantations seem to be possible for example in 
locations formerly subjected to flooding. The plantations can be set up within a professional context – meaning 
to provide the necessary inputs (fertilizer, labour) for maximising yields. Using this sort of wasteland Jatropha 
can be used to produce straight vegetable oil (SVO) for the direct use in water pumps or modified engines or – 
if the yield exceeds the demand for SVO, with establishing transesterification-units the SVO can be transformed 
into biodiesel. With water pumps crops can be increased from one yield per year up to three yields per year with  
irrigation. 

The second scenario concentrates on the hill region. In this context Jatropha is considered as being part  of  
poverty alleviation strategies. Per household 500 plants could be planted as a fence, along roads, against erosion 
or around the leasehold forestry areas.  In  this scenario no plant  care besides some cutting and weeding is 
assumed. Accordingly the yield is expected to be lower than in the first scenario. For hill areas the SVO will  
mainly find application for lightning or running processing mills,  pumps, generators or tractors.  Replacing 
Kerosene and Diesel in modified engines and lamps will be the best application for the hill areas. Transforming 
SVO into biodiesel is economically not viable and efficient as the analysis will show. 
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1. Introduction
Speaking  about  biofuels,  Jatropha  is  considered  by many as  kind  of  a  magic  plant  to  solve 
poverty, climate change and other problems.  In the recent years plantations have been set up all 
over  the  world  by development co operations,  NGOs and even large business  companies to 
produce biodiesel out of the seeds. Biodiesel is considered to be one reasonable and potential 
option for replacing normal diesel and to contribute essentially to reductions in CO2. 

The expectations and euphoria is enormous, though the research and knowledge of Jatropha was 
and  is  still  in  its  childhood  stages.  Jatropha  has  up  to  now  considered  as  a  wild  –  non-
domesticated – plant with the consequence that thorough projections of the yield lack a scientific 
basis and therefore any projection has a strong character of hoping and guessing. This is also 
reflected in the yield reports of some plantations. Additionally the numbers have to be interpreted 
carefully because the yield itself is influenced by several parameters. Overall the difficulty in 
yield-prediction is the major constraint for any financial analysis of Jatropha plantations.

Journal of the Institute of Engineering, Vol. 8, No. 1, pp. 143–148
© TUTA/IOE/PCU

All rights reserved. Printed in Nepal
Fax: 977-1-5525830

   
TUTA/IOE/PCU



144   Journal of the Institute of the Engineering

The government of  Nepal  has recently launched a program to promote and support Jatropha 
plantations throughout the country. The program aims to reduce the import of normal diesel by 
biodiesel and also by that reduce the dependency on foreign resources. Within this framework the 
study analysis the different financial aspects of production of seeds, Jatropha oil and biodiesel to 
find out under what conditions Jatropha cultivation could be a successful and promising option 
for Nepal. 

2. Objective
This study tries to find out under which conditions Jatropha plantations are financially viable. It 
analyses the value added on the different levels of plantation, extraction and transesterification 
and finally compares the price of one litre straight vegetable oil (plant oil) and one litre biodiesel 
to the current price of normal diesel.

This study also tries to give some ideas of how further promotion and support of Jatropha could 
be formulated and what its implications might be.  

3. Activities and Analysis
In the first step a thorough analysis of the existing literature of Jatropha has been undertaken. 
With this understanding the relevant parameters for a financial analysis have been defined. In a 
field  visit  these parameters have been proofed in  several interviews with Jatropha experts in 
Nepal. Further relevant input information has been collected from plantations and manufacturers 
in India. Finally the data was put together and analysed in a financial model.

4. Findings
4.1 Jatropha in Terai

4.1.1  Investment

For the initial investment each single step for setting up the plantation has been considered. The 
seedlings  will  be  planted  in  2x2  meters,  in  total  2500  plants  per  hectare.  91  man-days  are 
required for the whole process if the ground is difficult to handle. If the soil is sandy and without 
stones the site preparation and alignment will require less labour.

Investment unit amount price (Rs) total (Rs)
seedling piece 2500 5 12500

site preparation labour 10 200 2000
alignment labour 5 200 1000
cow dung 3kg/ plant 7500 1 7500

digging holes labour 50 200 10000
planting labour 25 200 5000

fertilizer (incl. labour) 1500
irrigation frequency 1 1700 1700

misc. 4000
man-day 91 45200

Table 1: Investment costs of 1 ha plantation in Terai
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The work for preparing the ground can be done during the dry season, so that the plantation of 
the seedlings is possible with the beginning of the monsoon rainfalls. So the major work does not 
coincide with the period of rice plantation. Right now no market price for seedlings could be 
found. Most of the seedlings have been sold for 5 Rs.

4.1.2. Plantation

Till now the projection of the yield is very difficult but crucial for the analysis. So far for Nepal 
no practical experience for plantations exists. Therefore for this study a worst case scenario has 
been considered with a yield of 2500 kg of dry seeds per hectare after 5 years and 3,000 kg after 
10 years. The production price of one kg of dry seeds starts from Rs. 36 in the 2nd year and 
decreases to Rs.12.3 in the 6th year. The demand price is around Rs.15 (at this price Indian traders 
are willing to buy seeds in Nepal).  The cash flow analysis  shows that there is a small profit 
beginning with the 4th year. But due to the high initial investment the net present value (NPV) is 
negative and the internal rate of return (IRR) is around 8.5%. Under these conditions plantations 
are  difficult  to  run  efficiently  and  financially  viable.  A solution  could  lie  in  supporting  the 
plantation e.g. in subsidising the initial investment by giving free seedlings as a subsidy. This 
reduces the initial investment by 28% and gives the farmer/ community an appropriate profit with 
NPV at 67,000 and IRR at 13.5%. 

4.1.3. Extraction and use of the oil

Two types of oil expellers with different capacities have been analysed: A small expeller with a 
capacity of 17,5 kg seeds/h and a large expeller with 75 kg seeds/ h. The analysis shows that the 
smaller expeller the higher the costs of the plant oil per litre. With a large expeller the costs for 
the expeller and labour are marginalised so that production costs nearly equal input costs of the 
seeds. The price of one litre of oil is for the large expeller Rs. 61 and for the small expeller Rs. 
71.The required amount of seeds for one litre oil depends strongly on the oil content of the seeds 
but in average 4 kg of seeds give 1 litre of oil. 

The use of Jatropha oil for running water pumps will improve the living conditions of the farmers 
in Terai in many regards. Being able to at least double the crop by irrigation farmers will increase 
their income. Additionally with Jatropha plantation and expelling there is a creation of value on 
village  level.  By  selling  seeds  or  crude  oil  that  is  not  required  for  running  water  pumps 
communities are able to create additional income out of the Jatropha plantations. This overall will 
lead to an increase in economical activities and have a positive impact on the local economy.

4.1.4. Transesterification

The analysis shows, that with the two existing plants in Nepal biodiesel could be produced for 
Rs. 71 under the assumptions that the seeds are available at Rs. 15 per kg or the litre of SVO is 
produced under efficient conditions and is available for Rs. 61. With a new plant biodiesel could 
be produced for Rs. 76/ litre under the same assumptions (Rs. 5 per liter for financial costs). 
Compared to the actual market price of normal diesel, biodiesel is not competitive as the litre of 
biodiesel costs right now (Oct. 2009) around Rs. 65. BUT sooner or later the price of normal 
diesel will rise again and thus make biodiesel-production competitive.
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Biodiesel has a great potential for farmers, communities and Nepal’s economy as it can replace 
costly imports of normal diesel especially in remote areas. Biodiesel production generates added-
value on the grass root level – in villages and rural areas. This enhances the local income level 
and could  give  valuable  impulses  for  the  local  economy.  Instead  of  cash  outflow for  diesel 
imports the money flows to the producers of Jatropha seeds, Jatropha oil and biodiesel. 

1 2 3 4 5 6 7 8 9 10
price of oil 18,296,296 18,992,593 19,716,741 20,469,855 21,253,093 22,067,662 22,914,813 23,795,849 24,712,128 25,665,057

transport of oil 74,728 77,717 80,826 84,059 87,421 90,918 94,555 98,337 102,271 106,362
methanol 1,650,000 1,716,000 1,784,640 1,856,026 1,930,267 2,007,477 2,087,776 2,171,287 2,258,139 2,348,464

 catalyst 412,500 429,000 446,160 464,006 482,567 501,869 521,944 542,822 564,535 587,116
labour 495,000 514,800 535,392 556,808 579,080 602,243 626,333 651,386 677,442 704,539

electricity 330,000 343,200 356,928 371,205 386,053 401,495 417,555 434,257 451,628 469,693
interest 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000 210,000

repayment 280,000 280,000 280,000 280,000 280,000 280,000 280,000 280,000 280,000 280,000
miscellanous 1,000,000 1,040,000 1,081,600 1,124,864 1,169,859 1,216,653 1,265,319 1,315,932 1,368,569 1,423,312

total 22,748,525 23,603,310 24,492,287 25,416,823 26,378,340 27,378,318 28,418,295 29,499,872 30,624,711 31,794,544

price/liter 76 79 82 85 88 92 95 99 102 106

Table 2: Cash flow of Biodiesel-unit with 1000 litre/day capacity

4.2. Jatropha in hill areas
4.2.1 Plantation
Generally a small-scale approach with 500 Jatropha plants per poor household in hill areas was 
analysed. This approach was taken from existing documents and strategies of AEPC. The plants 
can be established on wasteland provided by the government. For example Jatropha could be 
planted as a hedge around leasehold forest areas, along roads or on eroded areas. Besides the 
initial investment the basic input consists mainly on labour so that no additional cash is required. 
The Cash flow analysis shows that including the initial investment the break even point of this 
investment is reached after six years. The IRR is positive and with 14.9% on a reasonable level, 
the NPV is Rs. 11,000. Reducing the investment costs of 30% the NPV will  increase to Rs. 
30,000 for 15 years and a discount rate at 10%. IRR then is calculated at 26.5%. This reduction 
could for example be achieved by subsidising the seedlings and overall will have a positive effect 
of a significant increase of the household income.

4.2.2 Extraction and use of oil
Extraction of the oil in the given context is assumed to be done by a manual expeller due to the 
lack of electricity in most of the rural areas and at lower quantities of seeds available. The costs 
for manual expelling are around Rs. 10 per litre of oil so with an input price of Rs. 15 per kg 
seeds and the given ratio that 5 kg of seeds are required for one litre of oil (manual expellers are 
less efficient), the litre of oil costs around Rs. 85. This also shows that manual extraction is less 
efficient than electrical extraction. Though the SVO might not be competitive to kerosene or 
diesel  in all  places right now, this is just a matter of time.  The analysis  shows that  with 20 
households per village planting Jatropha there will be enough oil to run a generator, mill or any 
other kind of modified engine for 2-3 hours per day yearlong.

In  general  the  use  of  Jatropha  oil  offers  a  broad  range  of  applications  on  the  village  level. 
Depending on the amount of oil available, the oil can replace kerosene or diesel and thus instead 
of a cash outflow for buying these products the money remains within the village and flows to the 
poor households that are collecting and selling the seeds. There will be only slight modifications 
for the engines necessary (if at all). If there is no use of kerosene or diesel so far within a village 
the Jatropha oil can be used for running a generator for lightning or irrigation pumps or agro-
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processing mills in average for 2-3 hours per day. This leads to a general improvement of the 
living conditions of the villagers in the hill areas. Production of biodiesel in remote areas is right 
now not recommendable.
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5. Recommendations
Promoting Jatropha plantations in Nepal has to be done very carefully because food production 
has  highest  priority  before  considering  the  cultivation  of  non-food-plants  on  any  so  called 
wastelands. To avoid any kind of conflict from the beginning wasteland suitable for Jatropha 
plantation should be officially declared by the local authorities with the support of GIS maps and 
local expertise in a participatory and transparent manner.   

There  is  considerable  further  research  required  to  improve  the  quality  of  the  seedlings  and 
thereby increase the yield and the oil content of the plants.

A clear policy is required to encourage the establishment of plantations and to promote the use 
and advantages of Jatropha on wasteland.  Responsibilities, processes and policies have to be 
communicated  to  all  stakeholders  to  have  a  basic  understanding.  Also  co-ordination  of  the 
existing activities are strongly recommended to share experiences and knowledge and enhance 
and speed-up Jatropha plantation and processing.

Research and a pilot project should be carried out in the field of modifying engines running on 
diesel/ kerosene basis and further experience is needed in running water pumps based on plant 
oil. 
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