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ABSTRACT 

Biodiesel is a gold mine, waiting to be explored by Africa and most especially, West African 

countries. More developed countries are embracing biodiesel because of its environmental 

advantages and ease in production. In Africa, as it stands, there is a continuous struggle with 

biodiesel production due to lack of political will by the governments, ignorance on its enormous 

advantages and the political/economic mind-set of the people at the helms of affair. This paper 

reviews the contribution of biodiesel to world energy, recent innovations in the production of 

biodiesel, sources for production and the benefits of biodiesel production. The challenges of 

biodiesel as a renewable energy source in West Africa and solutions to these challenges are also 

discussed 
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1. INTRODUCTION 

Global warming is not a myth; it is a reality that stares mankind in the face. According to 

National Research Council (NRC Washington), the current global warming level is ten times 

more than it was at the beginning of the 20
th

 century. At the press release in 2017 by  National 

Aeronautics and Space Administration (NASA) , the year 2016 is not only the warmest year on 

record; eight months in this same year are the warmest months in history (Potter et al., 2017). 

The rise in heat concentration on earth is due to rise in the usage of fossil fuels over the years.  

The burning of fossil fuels for power generation, industrial processes and transportation 

produces Carbon (IV) oxide emission which is responsible for greenhouse effect. Fossil fuels 

deplete and their fluctuations in prices make unstable economy for countries that depend on 

them. In the light of these revelations, therefore, there is a global call (a call that has been 

answered by most of the developed countries.) to search for clean, renewable and 

environmental friendly fuels. Biofuels are popular, solar energy is undergoing improvements so 

that it can be used for industrial purposes. The processes and production of biodiesel (methyl 

ester) from vegetable oil and animal fat remain a strong growth market in the United States and 

Canada as well as the European Union. Biodiesel has been a major alternative to the fossil 

diesel. Biodiesel can be used in its pure form B100 or as blends with fossil diesel. B5 and B20 

are very common blends in the production of biodiesel (U.S. Department of Energy, 2014; Nair 

& Deepthi, 2013) . Most major engine manufactures have approved of the use of a B5 (95% 

Fossil diesel mixed with 5% biodiesel) blend in their engines (Nair & Deepthi, 2013). The 

American Standard for Testing and Materials (ASTM) which sets the international standards for
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diesel fuel has revised its statements so that a B5 blend is treated the same as conventional 

diesel ASTM D975-08a (National Biodiesel Board, 2018). Biodiesel is a promising renewable 

energy for diesel engines, both now and in times to come.  

2. Sources for Production of Biodiesel.  

Biodiesel is produced by transesterification. Transesterification is the chemical reaction 

whereby glycerine is removed from the triglyceride (vegetable oil) by reacting it with an 

alcohol to form an ester (biodiesel) (Bilgin et al., 2015; Ehsan & Chowdhury, 2015; Musa, 

2016; Nascimento et al., 2017). In a simpler term, to produce biodiesel, the heavy molecules in 

oil are broken down into lighter molecules by alcohol in the presence of a catalyst.  Mixing 

speed, temperature of reaction and the free fatty acid content of the oil are very important 

factors in transesterification process (Ehsan & Chowdhury, 2015; Nwaigwe et al., 2014). If 

methanol is the alcohol used, the biodiesel produced is a methyl ester while ethanol will 

produce an ethyl ester (Nolte, 2007). After transesterification is complete, the product separates 

into two distinct layers with glycerol at the bottom. Glycerol is tapped off leaving a crude 

biodiesel in the reaction vessel. The crude biodiesel can then be washed and purified to the 

required standard and alcohol used can be recovered and reused. The type of oil used is a 

critical factor in the yield and quality of biodiesel produced. Biodiesel may be produced from 

wide range of sources which include edible plant oil such as soya bean, rapeseed, sunflower, 

palm and coconut oil (table 1).  Biodiesel may be produced from wide range of sources which 

include edible plant oil such as soya bean, rapeseed, sunflower, palm and coconut oil (table 2). 

Production of biodiesel from non-edible oil is also possible. Non-edible oil crops such as 

Jatropha curcas, Calophyllum inophyllum, Nicotiana tabacum, Ceiba Pentandra, Calophyllum 

inophyllum, and Hevea brasiliensis are considered to be sustainable feedstocks for the 

production of biodiesel (Demirbas et al.,2016; Tabatabaei et al., 2015). Using non edible oils is 

plausible in that it reduces competition over land used for food or other agricultural practices. 

Biodiesel is also produced from edible oils such as coconut oil, palm oil, and soya bean oil 

among others (table 2). Most of the biodiesel is currently made from soya bean, rapeseed, 

sunflower, and palm oils with new considerations on mustard seed, peanut, sunflower, and 

cotton seed (Demirbas et al., 2016 ;Ben-iwo et al., 2016). Oil palm accounts for about 10% of 

global biodiesel production, and is rapidly increasing particularly in Indonesia and Malaysia 

(Ben-iwo et al., 2016 ; Tabatabaei et al., 2015). Soya bean oil is common in as feedstock’s for 

biodiesel in the world and it accounts for approximately 90% of the biodiesel produced in the 

United States of America (Ben-iwo et al., 2016; Brorsen, 2015). Nigeria is the 13th largest 

producer of soya bean in the world with 591,000 metric tonnes (Abila, 2012). It is estimated 

that Nigeria has the potential of producing 284.5 mega litres (ML) of biodiesel from 638,000ha 

of soya beans cultivated in 2007 ((Ben-iwo et al., 2016)). Rapeseed oil is used in many 

European countries for biodiesel production, whereas, coconut oil and palm oils are used in 

Malaysia and Indonesia for biodiesel production (Demirbas et al., 2016). Palm oil is the most 

efficient source for biodiesel yield per unit of  land compared to other oil crops such as soya 

beans, rapeseed or sunflowers (Ben-iwo et al., 2016). About 80% of the European Union’s total 

biofuel production is comprised of biodiesel produced from rapeseed and sunflower seeds 

(Demirbas et al, 2016). Rapeseed oil has 59% of total global biodiesel raw material sources, 

followed by soya bean (25%), palm oil (10%), sunflower oil (5%), and others (1%) (Demirbas 

et al., 2016). Producing biodiesel in commercial quantities can be expensive and approximately 

80% of the cost of producing biodiesel is from the raw materials (Demirbas et al., 2016). 

Producing biodiesel from edible oils is not good economically, but non- edible oil plants are 

easily available in developing countries and are very economical.  
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Many literatures (Chhetri et al., 2008; Ho et al., 2014; Putra et al.,2014) agree that using edible 

oils for biodiesel production will result in scarcity and competition over food, but waste 

cooking oil can be a bailout here. In the United States of America, according to Energy 

Information Administration, (EIA) approximately 100 million gallons of waste cooking oil is 

produced per day while a person produces about 9 pounds of waste cooking oil per year 

(Chhetri et al., 2008). The only issue with waste cooking oil is in the high content of free fatty 

acids (FFA) which will cause soaps to be formed during the transesterification processes and 

lower the yield of biodiesel production. This issue can be resolved by transesterification 

reaction which will neutralize the FFAs (Kawentar, 2013) 

2.1       Recent Innovations in Biodiesel Production  

Production of biodiesel is done in three main stages. Pre- treatment stage, reaction stage and the 

washing stage, other stages such as alcohol recovery and glycerine purification stage are also 

feasible. Pre-treatment is done to remove food particles and reduce water content in the oil.  

(Fallon et al., 2005). Free fatty acid in the oil is removed by esterification process. If for an 

example, the free fatty acid content of the oil is 2.5% or less, then the esterification process may 

be skipped (Musa, 2016). Otherwise, esterification should be done to reduce the FFA. There are 

several methods to treat high FFA waste vegetable oils in small-scale systems; the easiest is to 

mix the high FFA oil with low FFA oil. This will work for an occasional high FFA batch. 

Adding catalyst and water to high FFA oil has some disadvantages; the percentage of feedstock 

that will be lost is higher than the percentage of FFA. It has been revealed that 100 gallons of 

waste vegetable oil will lose more than 10 gallons if it contains 10% of FFA(Musa, 2016).  

Reaction stage consists of mixing the catalyst with alcohol and then with the oil. This is done in 

a reactor with stirring mechanism. The washing stage is done to remove soaps, traces of 

glycerol and other contaminants from the biodiesel so that a quality product, which meets the 

ASTM D6751 or EN 14214 standards, is produced. Wet washing of biodiesel by water is very 

effective because the by-products are very soluble in water. After water washing, drying of the 

biodiesel is always carried out to ensure the removal of excess moisture (Abdul Raqeeb, 2015). 

The disadvantages of water washing are in the volume of water needed, availability, cost, 

emulsion and waste water treatment (Walpita, 2012). Dry washing is generally done without 

water. Ion exhange resins and magnesium silicates are used in the conventional dry washing. 

Reports (Rahmat et al., 2013; Walpita, 2012) have it that glycerol and methanol removal are not 

completely done to EN 14214 biodiesel standard when dry washing is used.  In recent times, 

recovery of alcohol and glycerine purification are done to reduce the overall cost of production. 

The alcohol recovered is reused while the pure glycerine can be sold.  Several attempts have 

been made to increase mixing efficiency of the oil, alcohol and the catalyst.  Chemical 

strategies involve the use of a co-solvent in order to achieve a single phase of alcohol-oil. 

Cyclic ethers such as tetrahydrofuran (THF), 1,4-dioxane, diethyl ether, methyl tertiary butyl 

ether, and diisopropyl ether meet the requirements for an ideal co-solvent especially if methanol 

is used in the transesterification reaction (Tabatabaei et al.,2015). Hosseini et al used a helical 

ribbon-like mechanical agitator which operated at 900 rpm. This stirring speed produced 97.3% 

conversion of triglycerides to methyl esters in 20 minutes (Hosseini et al., 2012.).Other 

mechanical mixing systems that are in use include; ultrasound-based agitation systems, high 

frequency magnetic impulse cavitation reactor, static mixers and spinning tube in tube (STT) 

reactors. These reactors were developed by Four Rivers Bioenergy Company (Tabatabaei et 

al.,2015) 

2.2 Advantages and disadvantages of biodiesel production  
Biodiesel is environmental friendly emissions such as Carbon (IV) oxide, Sulphur (IV) oxide, 

carbon monoxide and hydrocarbons are greatly reduced. Biodiesel is a renewable energy that 

can be used in any diesel engine with minor or no modifications to the engine (Bilgin et al., 

2015; Jim, 2014). Biodiesel is renewable and easy to produce. The technology involved in its 

production is not complex and the raw materials can be obtained easily. Waste cooking oils can 

be recycled to produce biodiesel. As a fuel, the properties of biodiesel are better and it is more 

biodegradable than fossil diesel (Huang, 2011). Biodiesel production may be a source of foreign 
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exchange earnings and its production will attract investors to the community and help to 

provide jobs for the unemployed. Low grade lands that lie idle may be used to cultivate 

Jatropha for the production of biodiesel. Production of biodiesel will help to improve the 

availability of energy for the increasing population of Africa and also stimulate economic 

growths in rural areas. The production of biodiesel could lead to competition with food. Palm 

oil and soya bean oil produce more yield of biodiesel. Other non- edible oils such as Jatropha 

oil can be used to prevent this. Overall cost of producing biodiesel can be expensive, selection 

of raw materials should be done carefully to lower this cost. The alcohol used in the process can 

also be recovered and reused while glycerine may be sold to industries that need it. Land may 

become scarce for food production. Low grade lands should be used to produce oil crops that 

thrive in them. Using biodiesel in its pure form (B100) may affect the pump systems and pose 

problems in maintenance. Efforts are underway to ensure that this is corrected. B80 has been 

used in diesel engines with good success (National Biodiesel Board, 2018). Problems often 

occur in the use of biodiesel in cold environments because of its high freezing point; using 

blends as low as B5 should solve this problem.  

3   Biodiesel and World Energy 

Friedrich (2003) grouped countries into three categories in order of their developmental level of 

biodiesel production. According to him, countries in category I think about biodiesel as being 

used as a fuel, even though the decision makers in these countries have not put the idea into 

practice. Category II countries have gone a step higher. They are characterized by research 

efforts, pilot projects, setting of frame conditions and financially supported technical trials. 

Countries in category III plan their economy on biodiesel, produce and distribute biodiesel 

(Nolte, 2007). There has been an upward trend in the usage of biodiesel over the last decades. 

Even though most third world countries are still struggling with the idea of using biodiesel, 

America and Europe are taking the lead in this regard. The assumption that 10% of the 

European transport consumption is to be provided by biofuels in 2020 will require a biofuel 

production of 22.9 billion litres of biodiesel and 29.2 billion litres of ethanol (Sielhorst et al., 

2008). According to the data available at British Petroleum Statistical review of world energy in 

2017, North America produces more biodiesel than the rest of the world (figure 1) while United 

states and Brazil produced more than 52 thousand tonnes of oil equivalent in 2015 alone 

(British Petroleum, 2017). These countries could be said to be in phase III. Global biofuels 

production rose by 2.6% in 2016, well below the 10-year average of 14.1%, but faster than in 

2015 (0.4%). The US provided the largest increment (1930 thousand tonnes oil equivalent, or 

ktoe). Global ethanol production rate increased by 0.7%; due to fall in production in Brazil. 

Biodiesel production rose by 6.5% with Indonesia providing more than half of the 

increment(British Petroleum, 2017). Germany, France and Spain are leading in biodiesel 

consumption at an average of 2.5million tonnes oil equivalent as shown in table 1.  In Czech 

Republic Preol, the processing capacity of a crushing mill is 400 000 tonnes of oilseeds a year 

and production capacity of attached biodiesel factory is 100 000 tonnes of a year. Slovakia 

republic is not left out. In Slovak, an industry produced 100000 tonnes of biodiesel in a year. A 

company in Hungary; Rossi Biofuels had a biodiesel factory whose capacity was 150000 tonnes 

of biodiesel in a year. Serbia Victoria Oil in 2007produced 100 000 tonnes of biodiesel and 35 

000 tonnes of cooking oil  (Hassan & Kalam, 2013; Tomas, 2011). The National Mission on 

Biodiesel in Thailand was launched in April 2003 and has identified Jatropha as the most 

suitable oil seed plant with the aim of reaching the targeted 20 % (B20) by year 2012. To 

achieve this, the Government has targeted 11.2 million hector areas to be planted with Jatropha 

by 2012 to produce sufficient oil seeds to support the biodiesel requirements (Hassan & Kalam, 

2013). General Motors has announced that it will have twenty different diesel vehicle model 

options available in the U.S. market in 2017-2018; all of which are approved for use with 

biodiesel (B20) (Weaver & Howell, 2017). 
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3.1    Development of Biodiesel in West Africa. 

Though there are no operational commercial biodiesel plants in the Africa, There are several 

small and medium-scale producers of biodiesel (Amigun et al.,2011; Weaver & Howell, 2017). 

One can infer from existing literatures (Amigun et al.,2011; Weaver & Howell, 2017) that 

countries like Mozambique, Zimbabwe and South Africa are in the second stage of biodiesel 

development while other African countries are still in stage one. South Africa’s biodiesel 

market is dominated by several small and medium-scale producers. However, five companies 

have been granted licenses to generate bioethanol and biodiesel in South Africa while other 

potential biofuel options, such as biomethane, bioelectricity and biohydrogen production, would 

play a pivotal role in country’s energy mix (Sekoai & Yoro, 2016). In Mali, both NGOs and 

European companies are producing biofuels feedstock, mostly through small scale projects 

based in the immediate vicinity of the company’s or NGO’s processing facilities. A private 

Dutch company in Mali aims to produce biodiesel for the country’s domestic market, sourcing 

its feedstock from 3000 hectares (ha) of Jatropha plantation (Vermeulen et al., 2009). The 

company is investing in locally appropriate research and development, and testing new ways to 

improve the profitability and durability of   portable engines running on biodiesel derived from 

Jatropha. The aim is to generate power to meet rural requirements such as grain grinding and 

running an electricity generator. In another view, Jatropha Mali Initiative (JMI) is a French-

Malian joint venture that started in 2007 with the aim of producing biodiesel but now produces 

Jatropha oil for local and national markets. JMI centres on seed collection and oil expelling, 

they also provide training and know how on cultivation and seeds purchase (Vermeulen et al., 

2009). Despite the fact that there is huge availability of feedstock and the potential for biodiesel 

production in Nigeria, production exists only at research scale (Ben-iwo et al., 2016).There is 

an increase in awareness to this potential, which has led to researches by some Nigerian 

universities in biodiesel production from Jatropha and other edible and non-edible feedstock. 

Jatropha oil is currently taking the lead as feedstock in the production of biodiesel (Ben-iwo et 

al., 2016; Sekoai & Yoro, 2016)  with over 4 000 ha of land set aside  for Jatropha in Nigeria 

(Sekoai & Yoro, 2016). It was estimated that a hectare of Jatropha plantation is able to yield 

between 0.5 and 12 tonnes of nuts per annum, while one metric tonne of Jatropha nuts yields up 

to 139 litres of crude biodiesel (Popoola et al., 2015). The current production of biodiesel in 

Nigeria is still largely in the crude form except in Lagos, where three companies (Biodiesel 

Nigeria Limited, Avatar Energy Limited and Canrex Biofuel Limited) are engaged in the 

refining of biodiesel for final consumption by GSM providers,  these Mobile Network Service 

providers use biodiesel in their base stations in Nigeria (Sekoai & Yoro, 2016). Bioethanol is 

another biofuel source for Nigeria if harnessed. Nigeria’s importation of ethanol from Brazil 

was put at 11.4 and 23.8 million USD for the year 2003 and 2004 respectively (FAO et al. 

2012).  In 2007, 123 million litres of ethanol was imported from brazil which translates to about 

2% of the current national demand (Popoola et al., 2015). 

 

 

 

 

Production in million tonnes oil equivalent 
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Source:  British Petroleum 2017 

           Figure 1 World Biodiesel and Ethanol Production 

.This means that bioethanol will be absorbed if produced in Nigeria; a call for private investors 

to engage in this venture. Ghanaian government is interested in promoting the cultivation and 

use of Jatropha for biodiesel because the plant can grow almost everywhere and its cultivation 

will provide more jobs. Also, Ghana has a suitable climate for Jatropha. 

 
Table 1 Biodiesel Consumption in Europe 

 

(toe) = tonnes oil equivalent 

Source: Europe Observer Report 2012 as reported by (Carlini et al., 2014) 

 

Jatropha oil is used to power multi-functional platforms (MFPs) driven by diesel engines, 

mostly by women for livelihoods. The oil is also used in soap making, mostly in some rural 

communities in the three northern regions (Popoola et al., 2015). The production cost of 

biodiesel from Jatropha in Ghana is estimated at US$460 per tonne of oil equivalent which is 

8% higher than the price of imported petroleum diesel (Popoola et al., 2015).The government 

created a fund of 15 billion Cedis (7.5 billion US$) for the development of Jatropha plantations 

across the country. Some three billion Cedis (1.5 billion US$) have been allocated to the 

production of seeds and seedlings, and the remaining 12 billion Cedis (6 billion US$) are 

available at banks for organizations that are interested in the cultivation of Jatropha (Popoola et 

al., 2015). Also, in 2006, quality seeds were made available for the cultivation of about 2500 ha 
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of land and the government ensured that by 2007 seeds were available to cultivate 5000 ha of 

land. As at 2005, Anuanom Industrial Bio Product Ltd. (AIBP) had installed a 500-tonne plant 

for processing Jatropha seed oil into biodiesel, it also installed a 2000-tonne equipment for 

producing organic fertilizer from by-products of biodiesel and or seed-cake (Amigun et al., 

2011). Biodiesel 1, Ghana Limited, a company in Ghana, installed a Jatropha processing plant 

which processes 2000 tonnes of seeds per month while Biofuel Africa Ltd. established 23762 

ha of Jatropha plantation for biodiesel production in the Central Gonja and Yendi Districts of 

Northern Ghana (Amigun et al., 2011). It is right to conclude that the production and 

commercialization of biodiesel in Africa could provide an opportunity to diversify energy and 

agricultural activity and reduce dependence on fossil fuels.  

3.2 Biodiesel Production in West Africa: Challenges and Solution  

Biodiesel is renewable and environmentally friendly. The population of West African countries 

is sufficient to serve as a market for any commodity, lands are available for commercial 

production of oil crops and Jatropha, a very important oil source in biodiesel production, grows 

well in West African lands.  Countries that produce and depend on crude oil for foreign 

exchange suffer fluctuations in market price while Nigeria was plunged into recession in 2015 

as a result of this dependency. 

Table 2 Feedstock Inputs in Biodiesel Production 

 

_ = No data reported  

w= withheld to avoid disclosure of individual company data 

s) = value is less than 0.5 of the table metric but value is included in any associated total 

Source: US Energy Information Administration as reported by (Brorsen, 2015) 

 

Countries that produce and depend on crude oil for foreign exchange suffer fluctuations in 

market price while Nigeria was plunged into recession in 2015 as a result of this dependency. 

This calls for diversification of the economy in order to forestall a re-occurrence. A lot of 

people in these parts of the world do not have access to electricity, especially in the rural areas. 

These, among other factors, should serve as an incentive to West African countries to accept the 

production of biodiesel or biofuels with an open arm. For biodiesel to be produced for domestic 

and industrial consumption, infrastructural development will be a key factor, roads and railways 

will be primary sources for the transportation of feedstock to the processing plants and to pump 

stations for consumption by the public. However, the present state of roads and railway systems 

is poor, the available network is not even sufficient for movements of people and commodities. 

More roads and railway network should be constructed in order to ensure good flow of 

feedstock and the finished product to the market in good time. Policies that exist are not 

favourable to invite investors to do business generally, let alone bring in investors who are 

willing to produce biodiesel in commercial quantities. Favourable policies should be put in 

place to encourage biodiesel production. Investors in these areas should be exempted from 

value added tax and customs duties to support them. A temporal import duty waiver may be 
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given on biodiesel equipment that is not produced locally. Long term loans should be made 

available with low interest rates while administrative bottlenecks should not hinder easy 

accessibility of the loans. A strong political will is indeed needed to drive these initiatives. 

Awareness level on the damage done by fossils to the environment is low. Some of the 

academicians in the higher institutions are not even convinced on the impact of emissions on 

environmental degradation. Those who are aware do not know the extent at which biodiesel can 

serve as a replacement for fossil diesel. Conferences, seminars and workshops should be 

organized by those who are convinced while research grants should be made available for 

scholars who are interested in biodiesel. Investors are concern about profits from their 

feasibility studies and availability of feedstock for the production of biodiesel will affect their 

profit margin. In a deliberate effort to ensure the availability of feedstock, lands should be set 

aside for the cultivation of oil crops and plants to show the commitment of the community 

towards the development of biodiesel. Villagers in rural areas should be encouraged to cultivate 

plants and crops solely for the production of biodiesel while fertilizers and farm equipment 

should be made available to them at cheaper rates. More can be done by assuring the farmers of 

immediate purchase of their farm produce for this cause. The citizens may donate waste oils 

that have been used for frying for the production of biodiesel instead of throwing it away, or 

sell it at very cheap prices to vendors that will collect them.  Lack of adequate man-power and 

expertise in biodiesel development limit the extent of production and level of acceptance on 

biodiesel production. Scholarships can be granted to scholars who are interested in this field to 

study from countries that are fully into the production and distribution of biodiesel. This will 

provide human resources with good technical-know how in this field. In order to meet the 

requirement of energy of the region, oil and gas companies can also be involved in the 

production of biodiesel.  Blends of biodiesel can be produced from the refineries to boast 

people’s trusts in the commodity. This will assuage the fears of the people on the use   biodiesel 

in their household diesel engines, for powering farming machinery and transportation. Once 

there is high acceptance of biodiesel by the citizens, local investors will key into the drive.  

4    Conclusion 

Without gainsaying, environmental degradation exists and the results are not far-fetched. Fossil 

fuels deplete and their fluctuations in prices make unstable economy for countries that depend 

on them. Clean and renewable energy is the solution to these problems. Biodiesel has gained 

more acceptance as an alternative to fossil diesel in developed countries and some few African 

countries because it is a renewable energy that can be used in any diesel engine without 

modification to the engine. It is environmentally friendly in that it is more degradable than 

fossil diesel and major emissions from burning biodiesel are greatly reduced. West African 

countries have vast lands and suitable weather which may be used to produce oil crops and 

plants that are needed for biodiesel production. However, there is reluctance on the part of the 

governments and the citizens to chart this course. Factors such as lack of political will, bad 

business policies and low awareness level, amongst others, are responsible for this. In contrast, 

developed countries are already producing biodiesel in commercial quantities and truck users in 

North America and Asia use it for transportation, while countries in Europe are not left out 

(Table 1). Citizens in the Unites States operate their farm equipment on biodiesel. To overcome 

these challenges, therefore, favourable policies must be put in place for investors in these areas 

to come in. Awareness level should be raised through seminars, conferences and workshops. 

Farmers should be encouraged to cultivate plants for biodiesel production by making lands, 

farm equipment and machineries available at subsidized rates. This will encourage investors 

and there will be availability of energy for the increasing population of the West African 

countries.   
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