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In an attempt to meet the sustainable development goals (SDG)s and 

a synergy on two government policies (ban on rice importation and 

B-20 policy for diesel blend with biodiesel) to boost energy 

production in Nigeria, rice bran has been examined as a potential 

feedstock for the production of standard biodiesel. Rice bran 

biodiesel has been found to be a promising sustainable fuel capable 

of meeting heavy-duty energy demands of the emerging net-zero 

carbon economy. However, one major setback that could affect the 

massive deployment and commercialization of biodiesel is the 

sustainable availability of efficient and effective feedstock needed for 

biodiesel production. This paper extensively explores the potential 

of biodiesel production from rice bran, a sustainable, available 

biowaste material in Nigeria. With the assumption that the demand 

for rice in Nigeria is satisfied by local production in line with the 

ban on rice importation, an average of 47,048 metric tons of rice 

bran biodiesel can be produced annually. With the continuous 

increase in population and consequent rice consumption, biodiesel 

from rice bran has been established to soon meet the demand on 

biodiesel for B-20 policy in Nigeria. This again will significantly aid 

in meeting SDG 7 (affordable and clean energy) and SDG 11 

(Sustainable cities and environment). 
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1. Introduction 

Energy has evolved to become one of the most crucial needs of the 21st century. The past 

decades have seen energy become one of the major prime movers of the global economy. 

Generally, the development of world economies is hinged on the availability and utilization of 

energy resources [1]. In recent years, the rapid surge in the global human population, which is 

currently pegged at approximately 7 billion with a yearly growth rate of 5% [2], has necessitated 

an increase in the demand for energy [3]. Over the past few decades, energy from fossil fuel 

sources has been used to meet the energy demands of the world. However, the utilization of 

fossil fuels for energy generation, has been found to be unsustainable and detrimental to the 

environment [4]. Typically, when combusted, fossil fuels release carbon dioxide and other toxic 

gases to the atmosphere. This additional carbon dioxide released into the atmosphere has been 

found to be a major contributor to climate change, and ultimately global warming [4]. 
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Lately, the call to produce fuels that are both sustainable and environmentally friendly, makes 

biofuels a preferred alternative source of energy [5]. Biofuels, which are fuels obtained from 

biomass have been found to be sustainable alternatives to fossil fuels.   Biodiesel which is an 

important type of biofuel is gaining acceptance in the global market as a fuel that is environmentally 

friendly and capable of generating the energy needed for heavy-duty operations. However, a major 

setback in the commercialization of biodiesel is the choice of efficient, effective, quality and readily 

available feedstock.  

Rice bran, an agricultural waste from rice milling has been found to be a good feedstock for biodiesel 

production [6]. Rice bran, which is a non-edible material, does not directly serve as food for humans 

and animals, and as a result, it mostly ends up being wasted or used in the production of low-cost 

products [7]. Its use as feedstock for biodiesel production will not only distract attention from the 

use of edible feedstock, but would also encourage the production of food for humans and animals 

through the cultivation of rice. With the high consumption of rice in the nation, and the Nigerian 

government ban on the importation of rice as at 2015 [8], it simply implies that the demand for rice 

will be met locally, and it will lead to a huge production of rice bran.  

Presently, the sole reliance on clean fuels cannot meet the global demand for energy, as such, the 

phased transition from fossil fuel energy to renewable energy becomes the necessary line of action. 

[9]. One policy that has been drafted to ease the transition from fossil fuel to cleaner fuels is the 

20% biodiesel blend policy, also known as the B-20 policy [10]. This policy aims to ensure a 20% 

biodiesel blend for every fossil fuel diesel consumed. In doing this, there would be a 20% reduction 

in diesel consumption, ultimately reducing carbon emission from biodiesel combustion by 20%. 

Since its inception, the B20 policy in Nigeria has refused to be fully enacted. One may argue that 

this is one of the ambiguous targets of the federal government that has largely been unmet. For this 

policy to be met, the government must utilize readily available renewable and sustainable feedstock 

from waste materials for biodiesel production. This study therefore aims to quantitatively examine 

the prospective potential of producing biodiesel from rice bran oil in Nigeria in meeting the B20 

policy demand for biodiesel 

1.2. Overview of rice bran 

1.2.1. Rice bran  

There are different potential feedstocks for biodiesel production. The use of edible vegetable oils or 

the first-generation feedstocks has remained a potential feedstock for the production of biodiesel. 

Generally, biodiesel feed-stocks can be classified thus, edible vegetable oil, non-edible vegetable 

oil, Waste or recycled oil, Animal fats [11]. Currently, over 95% of biodiesel produced globally 

uses edible vegetable oil which is readily available in a large scale as feedstock. Recently, great 

concern has been raised since the competition of these edible oils as a food source and as fuel 

feedstock makes it a non-ideal feedstock for fuel production [12, 13]. Also, this argument says using 

edible oil as feedstock may result in starvation, particularly in the developing countries as well as 

other environmental associated problems such as utilizing much of the available arable land for their 

cultivation, deforestation, damage to wildlife etc. [14]. These problems can create serious ecological 

imbalances as countries around the world began cutting down forests for plantation purposes. 

Therefore, the effort on using second-generation or non-edible oil sources has gained much 

attention. Examples of such feedstocks include Jatropha curcas, Pongamia glabra (koroch seed), 

Linseed, Pongamia pinnata (karanja), Hevea brasiliensis (Rubber seed), rice bran etc [14, 15].  
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Figure 1: component of harvested rice [16] 

Rice production is a renewable process so its availability as feedstock for biodiesel production is 

renewable in nature. Husk, bran, and broken rice are the by-products of the rice milling industries 

which can be put into better and profitable use both industrially and for feed purposes [17]. Of these 

by-products rice bran is the most valuable, it is obtained from the outer layers of the brown rice 

during milling, and it consists of the pericarp, aleurone layer, germ, and a part of the endosperm. 

Over the years rice bran has become a potential source of vegetable oil, feed, and fertilizers [18]. 

Rice consumption in Nigeria as reported by the World Rice Statistics of IRRI stood over 6 million 

tons in 2017 [19]. 

1.2.2. Contents of Rice bran 

Rice bran contains several fractions which include essential fatty acids, proteins, fibers, minerals 

(such as iron, phosphorus, and magnesium), vitamins, antioxidants (e.g γ-oryzanol), and other 

micronutrients. Table 1 shows the percentage composition of oil in rice bran as reported by different 

authors. 

TABLE 1: Percentage Lipid/Oil content in Rice bran as given by various authors 
S/NO % Lipid/Oil Content Reference 

1. 17 - 24 [20] 

2. 15-23 [21] 

3 15.3 [22] 

4 16 - 20 [23] 

5 16 - 32 [24] 

 

 

2.  Methodology 

In executing this study, a ten-year data of AGO sales published by the Nigerian National 

Petroleum Corporation (see Figure 1) was obtained and analysed. Also, data of rice production 

for ten years as presented by the national agriculture commission (Figure 2), was obtained and 

the amount of rice bran produced per year was estimated by computational analysis. These data 

set were used to estimate the potential fraction biodiesel from rice bran could provide for the 

implementation of the B-20 (20% blend of fossil diesel with biodiesel) policy. 
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Bran is one of the three main by-products of rice milling and Table 1 shows different percentage oil 

content of rice bran as reported by various authors and under optimized conditions, Chen et al., 

(2013) achieved a 99.5% conversion using a catalyst made from rice husk. So, in an attempt to 

estimate the amount of RBB that can be produced locally in Nigeria using rice bran as feedstock, 

we assume a 17% yield on oil (as shown in Table 1) and a 90% conversion of oil to biodiesel 

(adopted from [25]). 

 

3. Results and Discussion 

3.1. Demand for diesel fuel in Nigeria 

The demand for diesel in Nigeria is currently met wholly from fossils. This demand has varied over 

the years as a result of several factors ranging from availability, pricing, electrical power supply and 

economic stability. From a ten-year domestic consumption data of fossil fuel (shown in Figure 1) 

as published by the Nigerian National Petroleum Corporation (NNPC), it can be seen that AGO is 

still very much in high demand, with the highest demand of 1750465MT recorded in 2011 and the 

lowest recorded in 2015. This drop in the demand of diesel could be attributed to the 2015 general 

elections in Nigeria that led to the arrival of a new government. However, from the trends, the 

demand of diesel increased in the following year to 664,903MT, and in the next consecutive years 

to 1,291,770MT and 1,017,689MT respectively. This growing demand of biodiesel ultimately leads 

to a growing rise in carbon emission. To tackle this rise in emission, the need to implement the B20 

policy becomes one of urgent priority. From figure 1, the declining trend for diesel demand could 

be attributed to factors such as economic crisis.  

  

Figure 1: A ten-year Rice demand and AGO’s domestic product sales in Nigeria. [Source: [26]] 

 

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

1,800,000

2,000,000

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

A
G

O
's

  
d
em

an
d
 (

M
et

ri
c 

to
n
es

)

Year



 

Newton Iheoghian and Steve Eshiemogie / Journal of Energy Technology and Environment 4(1) 2022 

pp. 68-75 

72 

 

3.2. Rice consumption in Nigeria 

Rice consumption in Nigeria currently stands at over 9 million metric tons (MMT ) per annum. In 

order to meet this demand, locally milled rice stands at about 5.5 MMT accounting for 

approximately 57 percent of total supply of rice in Nigeria, with the remaining 43 percent being 

bridged through imports [19, 27]. With this consumption rate, an estimated capacity of 1.02 MMT 

of oil and 0.92 MMT of biodiesel can be produced annually (assuming 17% oil content and 

conversion of oil to biodiesel 90%) if all our consumed rice are locally produced. From the data 

presented in Figure 1, an average 184198 MT (0.184 MMT) of biodiesel is required for the 

implementation of the B-20 policy, so the biodiesel production rate will be expected to meet this 

biodiesel required for blending with petroleum diesel in accordance with B-20 policy. 

  

Figure 2: A ten-year domestic demand for rice in Nigeria [Source: [28]] 

On comparing Figure 1 and Figure 2, there is a higher growth rate in rice consumption than in diesel, 

this indicates a positive in the possibility of rice bran efficiently meeting the B-20 policy need. 

3.3. Estimated rice bran biodiesel (RBB) production 

The estimated rice bran biodiesel and the amount of biodiesel required to implement the B-20 policy 

are presented in Table 2.  Figure 3 shows the percentage fraction of biodiesel required that is being 

provided by RBB. At present, an average of 47,048 metric tons of rice bran biodiesel can be 

produced annually. From Figure 3, the trendline (broken line) shows an upward trend of RBB to 

completely meet the needed amount of biodiesel. By a way of correlation, there is a significant 

positive relationship between rice consumption and its ability to meet the biodiesel requirement for 

the B-20 policy. The diesel demand (Figure 2), rice consumption (Figure 1), and the trendline in 

Figure 3 all these points to the fact that there is an increase in rice consumption with a corresponding 

decrease in diesel demand in Nigeria. The increase in rice consumption certainly implies more rice 

bran generation with improved local milling capacity and a consequent higher yield on RBB. 
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Overall, this will help to foster the SDGs 7 (affordable and clean energy) and 11 (Sustainable cities 

and communities) for a safer and more sustainable environment. 

 

Table 2: An estimation of diesel required for 20% blending supplied by RBB in Nigeria 

Market year 
Biodiesel 90% conversion 

of RBO 
Biodiesel  needed (20% of AGO) 

2010 43,199,978 267272200 

2011 50,399,975 350093000 

2012 51,299,974 202644600 

2013 52,199,974 222661000 

2014 54,899,973 110267600 

2015 57,599,971 49437800 

2016 60,299,970 132980600 

2017 60,749,970 258354000 

2018 61,199,969 203537800 

2019 61,649,969 44726800 

 

Figure 3: Percentage fraction of biodiesel required for B-20 policy satisfied by RBB 

 

According to World Atlas [29], no barrel of biodiesel was produced in Nigeria for the year 2019, 

this simply indicates significant economic loss by not engaging the potential biodiesel presents, 

particularly biodiesel from rice bran which will certainly encourage food production. Adewuyi [30] 

identified a number of challenges such as land tenure system, high cost of production, poorly 
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mitigate the impact of these challenges so as to foster biodiesel production. This study simply 

presents a solution to the challenge of competition between biodiesel feedstock and food, it 

furthermore provides a basis for government/policymakers to see the opportunities inherent in 

producing biodiesel from rice production in enhancing food production. 

4. Conclusion 

With a view to ensuring the SDGs and a synergy on two government government policies (ban on 

rice importation and B-20 policy for diesel blend with biodiesel) to boost energy production in 

Nigeria, rice bran has been examined as a potential feedstock for the production of standard biodiesel. 

A ten-year data of diesel from fossil source demand and rice consumption in Nigeria have been 

analysed to show their trend over the period. The potential of biodiesel from rice bran in meeting the 

B-20 policy requirement through the adoption of biodiesel from rice bran oil has been established 

with a current potential of 47,048 metric tons of rice bran biodiesel production annually. This again 

will significantly aid in meeting SDG 7 (affordable and clean energy) and SDG 11 (Sustainable cities 

and environment). 

 

Nomenclature 
AGO Automotive gas oil 

MT Metric Tons 

MMT Million Metric Tons 

NNPC Nigeria National Petroleum Corporation 

RBB rice bran biodiesel 

SDG Sustainable Development Goal 
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