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ABSTRACT
Biofuels have been part of the energy discussions for decades. However, over  
the past few years, discussion and action has increased with rises in crude oil  
prices. Apart from rising crude oil prices, the use of edible feedstock for biodiesel  
production has raised a number of economic and food security concerns. There  
are  a  number  of  emerging  issues  for  the  increased  interest  in  biodiesel  
production even when subsidies are needed to make them commercially viable.  
These include food security,  energy security,  energy balance,  trade balances,  
rural  development  and  income  generation,  improved  livelihood,  production  
diversification, better air quality and expansion of agricultural frontiers. The use  
of jatropha as feedstock has initiated many concerns, most of which have great  
potential benefits to rural livelihoods and environmental cleanliness. This paper  
discusses some of the emerging issues from biodiesel production from Jatropha  
curcas oil. 
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INTRODUCTION
Biodiesel is a clean-burning fuel currently being produced from both edible and 
non-edible  sources.  Biodiesel or  Vegetable  Oil  Methyl  Ester  (VOME)  is 
produced from the reaction of vegetable oil with methanol in the presence of a 
catalyst (KOH/NaOH) to yield monoalkyl Esters and glycerine, which is then 
removed. Oil is produced from oily crops or trees such as rapeseed, sunflower, 
soya, palm, coconut or jatropha, but it can also be produced from animal fats, 
tallow and waste cooking oil  (Dube et  al,  2007; Saleh, 2011; Atadashi et al,  
2011).
http://www.iied.org/pubs/pdfs/15501IIED.pdf
Biodiesel  was  first  discovered  in  1853 and since  then  has  gained increasing 
popularity in many parts of the world. Its chemical structure is that of fatty acid 
alkyl esters. Biodiesel is produced by transesterification of oils with short-chain 
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alcohols or by the esterification of fatty acids. The transesterification reaction 
consists of transforming triglycerides into fatty acid alkyl esters, in the presence 
of an alcohol, such as methanol or ethanol, and a catalyst, such as an alkali or 
acid, with glycerol as a by-product. http://www.jatrophabiodiesel.org/
In the United States, oil is the fuel of transportation. Coal, nuclear, hydropower, 
and natural  gas are primarily  used for  electric  power generation.  The United 
States  with  5%  of  the  world’s  population  consumes  25%  of  the  world’s 
petroleum, 43% of the gasoline, and 25% of the natural gas. According to Oil 
and Gas Journal (O&GJ) estimates, worldwide reserves at the beginning of 2004 
were 1.27 trillion barrels of oil and 6,100 trillion cubic feet of natural gas. These 
are  proven  recoverable  reserves.  At  today’s  consumption  level  of  about  85 
million barrels per day of oil and 260 billion cubic feet per day of natural gas, 
the reserves represent 40 years of oil and 64 years of natural gas. Thus, because 
of  diminishing  petroleum  reserves  and  the  deleterious  environmental 
consequences of  exhaust  gases  from petroleum diesel,  biodiesel  has attracted 
attention during the past few years as a renewable and environmentally friendly 
fuel. Since Biodiesel is made entirely from vegetable oil and animal oils, it is a 
renewable and biodegradable (Dufey, 2006). Biodiesel also contains very little 
sulphur,  polycyclic  hydrocarbons,  and  metals.  Petroleum-derived  diesel  fuels 
contain up to 20% polycyclic  aromatic  hydrocarbons.  The fact  that  biodiesel 
does not contain polycyclic aromatic hydrocarbons makes it a safe alternative for 
storage and transportation.
Like  petroleum  diesel,  biodiesel  operates  in  compression-  ignition  engines. 
Biodiesel is most often blended with petroleum diesel in ratios of 2% (B2), 5% 
(B5), or 20% (B20). It can also be used as pure biodiesel (B100). Biodiesel fuels 
can  be  used  in  regular  diesel  vehicles  without  making  any  changes  to  the 
engines, although older vehicles may require replacement of fuel lines and other 
rubber components.  (Biodiesel  has similar materials  compatibility  to ultralow 
sulphur diesel (ULSD); so vehicles built  to run on that should be compatible 
with pure biodiesel.) It can also be stored and transported using diesel tanks and 
equipment. Since biodiesel is oxygenated, it is a better lubricant than diesel fuel, 
increasing the life of engines, and is combusted more completely (Anastopoulos 
et al., 2001; Pramanik, 2003; Dmytryshyn et al., 2004). Indeed, many countries 
are introducing biodiesel blends to enhance the lubricity of low-sulphur diesel 
fuels. The higher flash point of biodiesel makes it a safer fuel to use, handle, and 
store.  With  its  relatively  low emission  profile,  it  is  an  ideal  fuel  for  use  in 
sensitive  environments,  such  as  heavily  polluted  cities.  There  are  several 
technical challenges that need to be addressed to make biodiesel profitable. First, 
the high cost of virgin vegetable oil as the source of triglycerides plays a large 
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role in process profitability. To reduce production costs and make it competitive 
with petroleum diesel, low cost feedstock, such as non-edible oils from jatropha 
could  be  used  as  raw  materials  (Dube  et  al,  2007;  Dufey,  2006). 
http://www.biodiesel.org/pdf-files/fuelfactsheet/MSDS.pdf

Jatropha Curcas is a non- edible oil source for the production of biodiesel. A 
tropical plant that grows in low and high rainfall areas (rainfall as little as 25cm 
per year) can be used to reclaim marginal soils  (Henning, 1997; Brittaine and 
Lutaladio, 2010).
Recent environmental and economic concerns (Kyoto Protocol) have prompted 
resurgence in the use of biodiesel throughout the world. In 1991, the European 
Community,  (EC)  Proposed  a  90%  tax  reduction  for  the  use  of  biofuels, 
including biodiesel. Today, 21 countries worldwide produce biodiesel. The use 
of jatropha for biodiesel production is most prominent in the continents of Asia 
and  Africa  (Kywe  and  Oo,  2009;  Rizalina,  2008  and  Dufey,  2006). 
http://www.iied.org/pubs/pdfs/15501IIED.pdf

BIODIESEL PRODUCTION PROCESS
The  process  of  converting  vegetable  oil  into  biodiesel  fuel  is  called 
Transesterification  and  is  luckily  less  complex  than  it  sounds.  Chemically, 
Transesterification means taking a triglyceride molecule or a complex fatty acid, 
neutralizing the free fatty acids, removing the glycerin, and creating an alcohol 
ester.  Commercially, biodiesel is produced by transesterification. This reaction 
consists  of  transforming triglyceride  (TG) into  FAAE,  in  the  presence  of  an 
alcohol (e.g.  methanol, ethanol) and a catalyst (e.g.  alkali,  acid, and enzyme) 
with glycerol as a major by-product (Dube et al, 2006; and Jehad, 2011). This is 
accomplished  by  mixing  methanol  with  sodium  hydroxide  to  make  sodium 
methoxide. This liquid is then mixed into the vegetable oil. After the mixture has 
settled, glycerin is left on the bottom and methyl esters, or biodiesel is left on top 
and is washed and filtered. The final product biodiesel fuel, when used directly 
in a diesel engine will burn up to 75% cleaner than mineral oil diesel fuel.  An 
example of a simple production flow chart is provided in Fig.1 below.

Biodiesel production
Biodiesel  started  to  be  widely  produced  in  the  early  1990s  and  since  then 
production has been increasing steadily. Global biodiesel production reached a 
record of 1.8 billion litres in 2003 (Fig 2). Compared to bioethanol, however, 
total biodiesel production is still fairly small (Dufey, 2006).
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The  rapid  development  of  the  global  biodiesel  industry  has  been  closely 
observed by countries interested in stimulating economic growth, improving the 
environment  and  reducing  dependency  on  imported  oil;  thirty  countries  are 
implementing biofuels targets in 2010 alone, with many of these countries in the 
developing world encouraging biofuels as a means of building energy security 
and improving their rural economies. Biodiesel demand is expected to double 
between  2009  and  2015,  while  supply  is  expected  to  grow  threefold. 
http://www.jatrophabiodiesel.org

The EU is the main producer of biodiesel, accounting for about 95 per cent of 
global production. Biodiesel demonstration plants opened in Europe in the 1980s 
as a means to sustain rural areas while responding to increasing energy demand. 
Production  then  declined  in  the  early  1990s  due  to  falling  oil  prices,  but 
subsequent rises in energy prices have led to renewed growth.
 http://www.ifp.fr/IFP/en/files/cinfo/IFPPanorama04_12-BiocarburantVA.pdf  .     
http://ec.europa.eu/research/energy/pdf/draft_vision_report_en.pdf 

  
Fig.1: The flow chart of biodiesel production process 
Source: http://www.esru.strath.ac.uk/EandE/web-site/02-03/biofuel 
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Figure 2: Global Biodiesel Production

EU biodiesel production capacity has been increasing by an average of 81 per 
cent annually since 2002 (Figure 2). 
Biodiesel represents about 82 per cent of the EU biofuel market. Between 80 and 
85 per cent of EU production comes from rapeseed oil, which is equivalent to 20 
percent of the total EU rapeseed production. However fierce competition within 
the food sector has dramatically increased the price of rapeseed oil and it has 
begun to be replaced by soyabean oil and palm oil. Depending on the availability 
of vegetable matter for conversion, it is estimated that biodiesel could cover as 
much as  10  per  cent  of  the  road transport  requirements  in  the  EU by  2020 
(Dufey,2006). 
http://www.fas.usda.gov/gainfiles/200509/146131044.pdf. 
http://www.agecon.ucdavis.edu/uploads/update_articles/v9n3_1.pdf  .   
http://www.ifp.fr/IFP/en/files/cinfo/IFPPanorama04_12-BiocarburantVA.pdf.
Jatropha produces seeds with an oil content of 37%. The kernels consist of oil to 
about 60%; which can be transformed into biodiesel through esterification. The 
oil can be combusted as fuel without being refined. It burns clear smoke - free 
flame, tested successfully as fuel for diesel engines (Forson et al, 2004; Ejilah et 
al,  2010). The  by-products  are  press  cake,  a  good organic  fertilizer  and soil 
conditioner, the oil also contains insecticide.  Jatropha grows in many areas and 
even thrives on infertile soil. Jatropha curcas grows almost anywhere, even on 
gravelly, sandy and saline soils (Henning, 1997). It can thrive on the poorest 
stony  soil.  It  can  grow  even  in  the  crevices  of  rocks.  Regarding  climates, 
Jatropha curcas is found in the tropics and subtropics and likes heat, although it 
does well even in lower temperatures and can withstand a light frost. Its water 
requirement is extremely low. A good yield can be obtained with little effort. 
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EMERGING ISSUES
Energy security and diversification: The volatility of world oil prices, uneven 
global  distribution  of  oil  supplies  (75%  in  the  Middle  East),  uncompetitive 
structures  governing  the  oil  supply  (i.e.  the  OPEC  cartel)  and  a  heavy 
dependence on imported fuels leave oil importing countries vulnerable to supply 
disruption. Recent interruptions in oil supply from Russia to Belarus because of 
political disagreements acutely illustrate this vulnerability. Biodiesels are often 
seen as  part  of  a  strategy to  diversify  energy sources  to  reduce supply  risks 
(Vasudevan et al, 2008). Conventional crude output could plateau in 2020. But 
the question of powering global growth far into the future is not just based on 
depleting the “easy” oil and gas reserves. The October 2008 crash brought home 
the reality of oil plunging from some $147 a barrel to $30 almost overnight. This 
forced global oil companies to cut capital expenditure on new projects as their 
margins vanished. Apart from roller-coasting the supply and demand curve, this 
means new exploration and production will lag behind future demand, especially 
in  rapidly  developing  nations  such  as  India,  Brazil,  Indonesia  and  China. 
Decreasing oil  production from almost  all  the  oil  reserves  and ever  growing 
demand for oil is attracting the world’s eyes towards renewable energy sources. 
Rising energy consumption and environmental issues has now shifted the focus 
towards biofuel use, particularly in transportation (IEA, 2004a). Food production 
and transport  are  particularly  dependent  on diesel  engines  and biodiesel  is  a 
crucial part of bringing energy security benefits to the global food supply. In 
times  of  international  terrorism,  there  are  heightened concerns  about  nuclear 
proliferation,  and Energy Security  argues that  the future  must belong to bio- 
energy. If we can achieve energy security and independence we cannot only free 
ourselves from dependence on fossil fuels - we can also realize environmental 
security and a whole host of other central developmental and poverty alleviation 
goals and objectives.
 http://www.jatrophabiodiesel.org
http://www.skylinecollege.edu/case/bio1230/algae.pdf
http://www.iwmi.cgiar.org/EWMA/files/papers/biofuels-charlottee.pdf
http://www.tve.org/ho/doc.cfm?aid=433&lang.english
  Improved Trade balance: Poor oil importing countries spend a large part of 
their foreign currency reserve to buy oil. Producing biodiesel to substitute oil 
imports  helps  reduce  the  oil  bill.  Heavy  reliance  on  foreign  energy  sources 
means  countries  have  to  spend  a  large proportion  of  their  foreign  currency 
reserves  on  oil  imports  (Vasudevan  et  al,  2008  and  Dufey,  2006)).  This  is 
especially  relevant for  the  poorest  developing countries  where  any saving of 
foreign  currency  means increased  resources  available  for  other  urgent 
development  needs.  In  this  context, domestic  bio  fuel  production  offers  an 
opportunity to replace oil imports and improve the trade balance. In Brazil, for 
instance, it has been calculated that the replacement of gasoline by bioethanol 
saved some US$ 43.5 billion between 1976 and 2000 (US$ 1.8billion/year). This 
could be better when using biodiesels (IEA, 2004a). The improved trade balance 
argument,  however,  encourages  the  introduction  of protectionist  measures 
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against bio fuel imports. In the EU, for example, some actors in the bio fuel 
sector are criticising the heavy dependence on imports that it might be creating. 
They argue that one of the primary reasons for the biodiesel directive was to 
reduce dependence within the energy sector. 
http://www.fas.usda.gov/gainfiles/200503/146119213.pdf 
http://www.iwmi.cgiar.org/EWMA/files/papers/biofuels-charlottee.pdf
http://www.futureenergyevents.com/category/jatrophanews/
 Production diversification and value-added products: Biodiesel generates a 
new demand for agricultural products that goes beyond traditional food, feed and 
fibre.  This  may reduce the volatility  of and likely rises in commodity prices 
while reducing commodity surpluses. In addition it provides an opportunity for 
more value-added agricultural output. All of these aspects are needed to support 
poverty reduction, especially in developing countries (Dufey,2006). 
http://www.iea.org/textbase/work/2002/ccv/ccv1%20echeverri.pdf
http://www.ecoworld.org/home/articles2.cfm?TID=367
 Improved Energy balance:  Energy balance refers to the point at which the 
energy required to produce one unit of biofuel is greater than the energy than 
comes out, and production is therefore not viable. There is debate that biodiesel 
have a better energy balance than conventional fuels. Biodiesels do have a better 
energy balance but there are important differences depending on the different 
types of biodiesel (IEA, 2004a).
Most  studies  for  biodiesel  focus  on  biodiesel  from rape,  and suggest  energy 
balance of between 0.33 and 0.82 units. But Macedo (2004) compares the energy 
balance of biodiesel from palm oil, castor oil, and soya oil in Brazil. He suggests 
the best energy balance is for palm oil (5.63 units) with the worst being for soya 
oil (1.43units). Other lesser-known energy crops such as jatropha are proving to 
have the best energy balances. Biodiesel from jatropha, for instance is alleged to 
have  the  highest  energy  balance  of  any  biofuel.  Unlike  corn  or  sugarcane, 
jatropha is a perennial, yielding oil seed for decades after planting. It can grow 
without  irrigation  in  arid  conditions  where  corn  and  sugarcane  could  never 
thrive. www.ecoworld.org/home/Articles2.cfm?TID=367.
Differences  in  energy  efficiency  balances  imply  that  there  are  better 
opportunities for crops such as sugarcane, sweet sorghum, palm oil and jatropha 
to become global energy sources. Crops with lower yields require so much land 
that  they would not be able to compete economically with those with higher 
yields. Soya beans, for instance, despite being the preferred source of biodiesel 
in Brazil, are expected to be replaced by more efficient vegetable oils such as 
palm oil,  castor  oil  and  jatropha  as  the  biodiesel  industry  develops  (Dufey, 
2006). However, the existence of policy incentives could mean that the biodiesel 
market  develops  in  favour  of  those  crops  that  are  not  necessarily  the  most 
energy-efficient. This is important as the highest levels of domestic agricultural 
support  are  in  industrialised  countries  while  the  crops  with  the  best  energy 
potential  are  grown  in  tropical  developing  countries. 
www.ecoworld.org/home/Articles2.cfm?TID=367.
http://www.iied.org/pubs/pdfs/15501IIED.pdf
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Greenhouse gas (GHG) emissions and climate change:  One of the greatest 
advantages associated with biodiesels and one of the main driving forces behind 
worldwide biodiesel uptake are their alleged reduced GHG emissions, and hence 
their  potential  to  help  minimise  climate  change.  The  basic  argument  is  that 
because  growing  feedstock  absorbs  CO2,  the  release  of  CO2 emitted  during 
biodiesel  combustion  does  not  contribute  to  new carbon emissions  since  the 
emissions are already part of the fixed carbon cycle. Biodiesel contain carbon 
that was taken out of the atmosphere by plants and trees as they grew. The Fossil 
fuels are adding huge amounts of stored carbon dioxide (CO2) to the atmosphere, 
where it traps the Earth's heat like a heavy blanket and causes the world to warm. 
Studies show that biodiesel reduces CO2 emissions to a considerable extent and 
in some cases all most nearly to zero (IEA, 2004a). Biodiesel produced from non 
food crops like Jatropha is one of the most promising solutions for tackling the 
growing carbon emissions from transport. Climate change has become one of the 
major  challenges  for  mankind  and  the  natural  environment.  Greenhouse  gas 
(GHG) emissions released into the atmosphere in ever rapidly growing volumes 
are recognized to be responsible for this change. Carbon footprint quantification, 
analysis and reduction are key to preventing this,  for example, by enhancing 
energy efficiency, mitigating carbon emissions by means of green energy and 
then compensating for remaining GHG emissions by investing in carbon offsets, 
with a final goal to becoming carbon neutral (Dufey, 2006).
The variation in  levels  of  GHG emissions  for  different  types and sources  of 
biofuels make it difficult to predict the achievement of GHG reduction targets 
for  policy  makers  in  countries  that  rely on various  sources  of  biofuels.  This 
highlights the need to identify biofuels with lower GHG emissions and create 
incentives  for  their  production.  There  are  currently  some  initiatives  being 
developed  to  address  this  issue  through  biodiesel  certification  according  to 
carbon intensity. The renewable fuel may lead developing countries in reducing 
emissions  from  deforestation,  improving  energy  efficiency,  and  transforming 
urban  transport.  Such  an  approach  can  simultaneously  support  economic 
recovery  and  encourage  growth  in  areas  that  mitigate  the  impact  of  climate 
change (Dufey, 2006 and Vasudevan et al, 2008). By promoting a shift towards 
low carbon economic activities, governments can not only help avoid dangerous 
climate  change  impacts  but  can  also  make  the  region  more  competitive, 
contributing to a faster recovery from the current economic slowdown. With oil 
prices falling, increased investments in green technologies are not going to be an 
easy sell.  World biofuel production has surpassed 100 billion liters of annual 
production in 2009. After accounting for energy contents, this is displacing 1.15 
million barrels of crude oil per day, which creates approximately 215 million 
tonnes of GHG emissions annually. With respect to biodiesel,  forecast global 
production of  16.4 billion liters  will  reduce GHG emissions  by 35.9 million 
tonnes - greater than the GHG emissions reported for Croatia in 2007. The rapid 
development  of  the  global  biodiesel  industry  has  been  closely  observed  by 
countries interested in stimulating economic growth, improving the environment 
and reducing dependency on imported oil.  However, there is growing support 
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from businesses, government and civil society for the idea that the crisis itself 
provides an opportunity to create incentives for a low carbon development path. 
The  Copenhagen  Accord,  agreed  by  major  economies  including  the  US and 
China,  made  a  commitment  to  limit  the  rise  in  global  temperatures  to  two 
degrees  Celsius  and  raise  100  billion  US  dollars  annually  by  2020  to  help 
developing countries fight climate change. The accord is unlikely to stimulate 
investment  in  low-carbon  clean  technologies.  The  role  of  businesses  will  be 
crucial in fighting global warming, with the private sector expected to provide 
the vast majority of investment needed particularly in energy sector to achieve 
carbon targets in order to invest appropriately. The implications for investment 
flows are very clear and the world is irreversibly on a low-carbon path.  At the 
same time it  is  important  to  bear  in  mind that  biodiesels  are  not  deemed to 
provide  a  final  solution  to  global  warming  but  they  form  an  important 
component of an integrated approach to tackling the issue (Dufey, 2006). 
http://www.reukco.uk/introduction-to-biodiesel.htm
www.ecoworld.org/home/Articles2.cfm?TID=367.
http://www.hydrogenambassadors.org/jatropha-biodiesel-production
Cleaner Air quality:  In addition to reduced GHG emissions,  biodiesels  also 
have the potential to reduce emissions of key toxic substances usually associated 
with  standard  fuels.   Biodiesel  burns  more  cleanly  than  gasoline  and diesel. 
Using  biodiesel  means  producing  fewer  emissions  of  carbon  monoxide, 
particulates,  and  toxic  chemicals  that  cause  smog,  aggravate  respiratory  and 
heart disease, and contribute to thousands of premature deaths each year. Use of 
biodiesel as fuel reduces carbon dioxide emission by 80%, carbon monoxide by 
50% and completely removes sulphuroxideemissions (Vasudevan et al, 2008 and 
Dufey, 2006).  http://www.reukco.uk/introduction-to-biodiesel.htm
Biodiesel shows higher emissions of nitrogen oxide, though the differences are 
not substantial. There are also reductions in household air pollution when crop-
based biodiesels substitute other traditional forms of fuels usually used in the 
poorest countries, such as charcoal, fuelwood and paraffin. These forms of fuel 
have  been  identified  as  major killers  of  women  and  children  in  developing 
countries.  
http://www.biofueldigest.com/bdigest/free-industry-data
 On the other hand, the burning of sugarcane fields’ just prior harvest, which is a 
common practice in developing countries, has been linked to air pollution, GHG 
emissions and health risks in cities such as São Paulo in Brazil. Likewise, the use 
of fires to clear fields for the cultivation of large-scale palm oil plantations in 
Indonesia, for instance, has resulted in considerable increases in air pollution.
http://www.epa.gov
http://www.iied.org/pubs/pdfs/15501IIED.pdf
Alternative Feedstock and sustainability:  The emerging industry is facing a 
lack of feedstock supplies and needs initiatives in crop cultivation technologies 
and competitive sourcing of appropriate feedstock - all of which can alter the 
biodiesel  economics.  As  such  the  greatest  challenges  to  the  widespread 
deployment and use of biodiesels is developing a dedicated energy crops that are 
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cost-effective, easy to sustain and can produce greater yields. Such energy crop 
that produces biodiesel and holds particular promise for sustainable development 
and a sustainable environment is jatropha. Since feedstock is the single largest 
cost  component  in  biodiesel  production,  this  considerably  less  expensive 
feedstock give the producers a significant cost advantage over producers using 
rapeseed and soybean oil.  To break the link between biodiesel feedstock and 
food  products;  jatropha  crops  are  the  cheapest  and  the  viable  business 
proposition (Polygreen, 2007). 
To make biodiesel a long-term business opportunity, attention must be to the 
critical issue of availability of right feedstock at right cost. Jatropha feedstock 
will be a vast source of biodiesel and a key to reducing dependence on fossil fuel 
and can  bring  significant  environmental  benefits.  It  can  replace  jet  fuel  and 
diesel  from petroleum without  interfering  with  food  crops  or  leading  to  the 
clearing of forests (Dufey, 2006). The good thing about jatropha is that you're 
producing a tree shrub that lives for a long time and does its job, producing oil, 
while it also sequesters lots of carbon dioxide from the atmosphere. Jatropha is a 
valuable  multi-purpose  crop  to  alleviate  soil  degradation,  desertification  and 
deforestation, which can be used for bio-energy to replace petro-diesel, for soap 
production  and  climatic  protection,  and  hence  deserves  specific  attention 
(Henning, 1997). Jatropha can help to increase rural incomes, self-sustainability 
and alleviate poverty for women, elderly, children and men, tribal communities, 
small farmers. It can as well help to increase income from plantations and agro-
industries (Patil and Singh, 1991; Dufey, 2008)). Jatropha, for example, can store 
moisture, stabilise soil,  and slow down, if not reverse, desertification while it 
grows. 
www.ecoworld.org/home/Articles2.cfm?TID=367
http://www.jatrophabiodiesel.org
http://www.jatrophaworld.org/
http://www.cogeneration.net/jatropha_biodiesel.htm
Rural  development  and  Income  generation: Biodiesels  generate  a  new 
demand for agricultural products, creating jobs in rural areas and increases in 
farmer  income  through  higher  commodity  prices  (Vasudevan  et  al,  2008). 
Consider that 54 countries are poorer today than they were 15 years ago. And 
that almost half of the world’s people – the vast majority of them working people 
–  live  on  less  than  two  dollars  per  day.  We  have  a  responsibility  to  make 
renewable  energy  available  and  affordable  to  all  to  ensure  that  the  poorest 
countries in the world are not forced to choose between feeding their people and 
fuelling their economies (Dufey, 2006). For example, crop yields in sub-Saharan 
Africa are projected to fall by 20 percent under global warming. For developing 
countries,  then,  climate  change  and  world’s  energy  policies  are  a  source  of 
oppression, a source of sickness and a source of human suffering. Since the two-
thirds  of  the  people  in  the  developing world  who derive  their  incomes from 
agriculture and jatropha based biodiesel has enormous potential to change their 
situation for the better and poverty can be broken by jatropha cultivation as this 
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dedicated crop has a huge potential for replication world -wide, improving the 
livelihood of many more(Vasudevan et al, 2008). 
http://www.iied.org/pubs/pdfs/15501IIED.pdf
 http://www.reukco.uk/jatropha-for-biodiesel-figures.htm-biodiesel.htm
At the community level, farmers that produce dedicated energy crops can grow 
their incomes and grow their own supply of affordable and reliable energy. At 
the national level, producing more biodiesel will generate new industries, new 
technologies,  new jobs  and new markets.  At  the  same time,  producing more 
biodiesel will reduce energy expenditures and allow developing countries to put 
more  of  their  resources  into  health,  education  and  other  services  for  their 
neediest citizens. Jatropha cultivation generates an income of US$ 625 / ha and 
US$ 3750/ha from 5th year onwards in existing system of farming and if grown 
in 200 hectares in a village, it can provide adequate employment to all landless 
workers all through the year (Dufey, 2006). 
 http://www.jatrophabiodiesel.org  http://www.biodieselpl/jatropha
http://www.d1plc.com/global/africa.php.
 Food  versus  fuel  dilemma:  The  debate  of  crops  for  “food  versus  fuel” 
controversy  is  complex  and  remains  one  of  the  major  problems  yet  to  be 
resolved in the sector... The first generation feedstock had distinct disadvantages 
and bottlenecks – they created a food vs. fuel dilemma, did significant damage to 
the  ecology,  and  presented  problems  in  scalability  to  large-scale  production 
levels  (Dufey,  2006).  Food  and  biomass  require  the  same  resources  for 
production - land, water and agrochemicals. Food and fuel need not necessarily 
compete, particularly when there is careful planning for ecological conservation 
and sustainable production methods. The second generation feedstock overcame 
most of the problems present in the first generation feedstock. On the one hand, 
there  is  some concern  that  large-scale  biodiesel  production will  lead to food 
security problems, especially in the poorest developing countries. It is argued 
that greater demand for biodiesel will lead to land being drawn away from other  
purposes including food production (Vasudevan et al, 2008). This could lead to 
food shortages and higher food prices for consumers. In China,  for example, 
different  reports  have  pointed  out  that  food  security  is  a  great  concern.  In 
Malaysia, demand for palm-based biodiesel is growing so fast that the country 
has decided to stop licensing new producers while industry works out how to 
divide the raw material between the food and energy sector. The country recently 
announced  that  it  had  reached  an  agreement  with  Indonesia  in  which  both 
countries commit to set aside nearly 40 per cent of their crude palm oil output 
for biodiesel production Dufey, 2006). These two countries together account for 
about  90%  of  global  palm  oil  production.  Overall,  the  stronger  pull  on 
commodity markets of the oil industry compared to the food industry could lead 
to land being taken away from other uses, thus causing concern about negative 
impacts in the food market. On the other hand, there are those who argue that 
large-scale  production  of  biodiesels  does  not  imply  food  security  trade-offs 
(Vasudevan et al, 2008). Among the main arguments supporting this are that: 
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• There is enough land available to accommodate jatropha cultivation without 
endangering future supply of food or further deforestation.
•  Biodiesel  will  not  totally  displace  oil-based  fuel.  Rather,  they  will  be  an 
alternative or a complement to it within a wide range of alternative renewable 
sources of energy. Biodiesel could supply something between 20 and 30 per cent 
of global demand in an environmentally responsible manner without affecting 
food production. 
•  There  are  possible  synergies  between  fuel  and  food  production  as  certain 
perennial energy crops like jatropha curcas require fewer inputs;  they can be 
grown on very degraded land too marginal for food crops and can even promote 
land restoration before food production is able to take place.
• Food shortages and famine are related more too poor distribution and shortage 
of jobs and disposable income to buy food than to agricultural production. In this 
sense,  the  livelihoods  created  by  biofuel  revenue  from jatropha  farms  could 
increase food affordability in producing areas.
 http://www.iied.org/pubs/pdfs/15501IIED.pdf
Finally,  a  thorough  analysis  of  this  issue  is  urgently  required,  including  an 
examination  of  how to achieve the  right  balance between food and fuel  co-
production in different regions.

Conclusion
As a substitute for fast depleting fossil fuel, biodiesel has come to stay. In future, 
it should also serve to reduce and maintain the price of automobile fuel. The 
under exploited and un exploited farmlands can be turned into jatropha farms for 
production of jatropha feedstock. Biodiesel will  not totally displace oil-based 
fuels rather; they will be an alternative or a complement to it within a wide range 
of  alternative renewable sources of  energy.  Biodiesel  could supply somewhat 
between 20 and 30 percent of global demand in an environmentally responsible 
manner without affecting food production.  The first generation feedstocks had 
distinct disadvantages and bottlenecks – they created a food vs fuel dilemma, did 
significant damage to the ecology, and presented problems in scalability to large-
scale production levels. The second generation feedstocks where jatropha belong 
overcome most of the problems present in the first generation feedstock.  This 
feedstock  makes  possible  synergies  between  fuel  and  food  production  as 
jatropha curcas require fewer inputs; they can be grown on very degraded land 
too marginal for food crops and can even promote land restoration before food 
production is able to take place. Food shortages and famine are related more to 
poor distribution and a shortage of jobs and disposable income to buy food than 
to  agricultural  production.  In  this  sense,  the  livelihoods  created  by  biodiesel 
revenue could increase food affordability in producing areas. Finally, thorough 
analyses of these issues are urgently required, including an examination of how 
to achieve the right balance between food and fuel co-production in different 
regions.   With a concerted and coordinated effort, wide use of biodiesel from 
jatropha will be the energy of the future.
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