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Abstract   

Biomass source of energy is essential in human’s life since man depends on it for cooking and heating. Fuel 

wood is one of the oldest biomass sources of energy known and used by man, now the population is increasing 

and the rate of consumption of fuelwood is increasing. This results in over dependence on the natural forest 

resources leading to deforestation. Available studies on fuelwood demand and supply support this assumption 

and indicate a continuously rising in demand of fuelwood, notably from natural forest. This paper seeks to 

identify energy sources of rural household, examine the effect of energy sources on rural household and describe 

sustainable biomass energy resources production practices to ameliorate problems of fuelwood shortage in the 

future. Evidence suggests that the demands for fuelwood in addition to other sources of energy are supplied 

from agroforestry, afforestation, short rotation coppice (SRC) and crop residue systems. In order to meet the 

requirements of various environments and different farmers there would be need to diversify and planted several 

fast-growing tree- species. It is concluded that the effect of fuelwood consumption could be minimized by 

producing fuelwood on agricultural land, degraded land and in forest plantation through species site matching 

and proper management. There should be a condition that would enable biomass wood energy policy and 

planning where fuelwood production strategy should be developed with prime objective of making each state in 

Nigeria  self-sufficient, by decentralizing the area based on wood energy planning as wood energy situation and 

problems vary from one state to the other in Nigeria. 

 _________________________________________________________________________________________ 
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INTRODUCTION 

The role of energy in the overall economic 

development of any nation cannot be over 

emphasized. Energy is one of the crucial factors 

needed in economic growth and development of any 

nation. It is indispensable both in our daily lives and 

industrial activities. It is the backbone of 

industrialization, thus the life blood of any society. 

The use of energy has greatly influenced man’s 

activities since the advent of civilization leading to 

improvements in physical, comfort food supplies, 

transportation, communication and other forms of 

economic activities. (Mgbenu, et al., 1995 

Ogunwande, 2010). The position of energy in the 

management and general up keep of any family 

household cannot be over emphasized, it is so 

essential, as it is used for cooking heating and 

powering of some household gadgets. Nigeria is rich 

in energy resources and its only biomass resources 

that will be discussed in this paper.  

 

Fuel wood, crop residue are the major form of 

biomass energy in Nigeria, contributing 75% of the 

national energy demand while about 94% of rural 

household use fuel wood either as fire wood or 

charcoal (Adeoti, et al 2001IIED,2010) fuel wood 

meets over 96% of rural household energy needs, 

while charcoal is the dominant fuel in urban 

households (Nwaigbo, 2003, Adeoti, et al 2001 

IIED,2010). Besides been the standard cooking fuel 

for the majority of Nigerian households fuel wood is 

also an important energy source for rural cottage 

industries. Fuel wood is not only an important source 

of energy, but also  it’s use in relation to public sector 

interests such as environment, public health, rural 

development, employment and source of foreign 

exchange earnings (Nwaigbo, 2003, Oladosu, et al 

1997). Despite the importance of fuel wood energy in 

the country’s economic development, fuel wood data 

on supply and demand are scarce and characterized 

by a high degree of uncertainty that makes it difficult 

to undertake relevant fuel wood energy planning and 

policy formulation. 

 

Human daily livelihood are basically on sustainability 

of food security. However, if biomass  energy sources 

cannot be procured in livelihood activities’, 

household feeding pattern would definitely be 

affected by malnutrition as a result of unbalance diet 

(Adeniji and Felix,2011).Complete /balance human 

diet required application of energy source mainly for 

transformation through cooking, boiling, heating 

before it is palatable for healthy living (Amacher ,et 

al 2004).Therefore, there is need for sustainable 

Journal of Emerging Trends in Educational Research and Policy Studies (JETERAPS) 14(6): 227-231 

© Scholarlink Research Institute Journals, 2022 (ISSN: 2141-6990) 

scholarlinkinstitute.org/jeteraps 

 



 

 Journal of Emerging Trends in Educational Research and Policy Studies (JETERAPS)14(6):227-231(ISSN:2141-6990)   

 

228 

 

practices, as source of biomass energy that is going 

on extinction as a result indiscriminate clearing of 

natural forest which is the main source of fuelwood 

(biomass energy).Rural inhabitant required adequate  

knowledge to produce biomass energy sources 

(fuelwood) apart from dependents on natural 

sources(forests) (Schrr,1995Sargent,1998). 

 

Information dissemination on how to integrate 

multipurpose trees (Eucaplytus, Leucaena, Acacia, 

Moringa, Oleifera exotic) is inevitable in 

agroforestry, afforestration, short rotation Coppice  

with crop and livestock production in order to be 

food secured(Amacher,2004).This is basic 

responsibility of extension services to assist rural 

people and  empowered them to provide solution to 

the identified problems on shortage, scarce,or 

extinction of biomass source of energy by planning 

through application of knowledge acquired from 

extension officer in all part of the country( Mgbenu, 

et al., 1995 Sargent,1998 Ogunwande, 2010 Adeniyi 

and Felix,2011 Amacher,et al 2004). 

 

In developing countries fuel wood is the major source 

of cooking and heating where about 2.5 billion 

people rely solely on fuel wood for cooking (FAO, 

2005, Adeoti, et al,2001). There is an urgent need for 

practical steps to be taken by agricultural extension 

officers to ensure sustainable production practices of 

biomass energy resources for maintaining and 

improving rural household’s standard of living. This 

research aims at identifying biomass energy sources 

of rural household, examining the effect of energy 

sources on rural households and describing 

sustainable biomass energy resources production 

practices in Nigeria. 

 

MATERIALS AND METHODS  
A descriptive approach is used in this study to point 

out issues of sustainable biomass energy resources 

production practices involved in Nigeria to ensure 

adequate availability to rural household needs. The 

paper will describe biomass energy source of rural 

household, ascertain the effect of energy sources on 

rural household and mention sustainable biomass 

energy resources production practices.  

 

Major Household Biomass Energy Resources  

Fuel wood is one of the oldest sources of energy 

known and used by man   since the discovery of fire 

(Ogunwande, et al 2010). Despite the advancement in 

the technology and industrialization over the 

centuries, wood has remained the most popular 

source of energy for cooking and domestic use all 

over the word and it may likely continue to play this 

major role for many years especially in developing 

countries, where wood is the major source of energy 

which constituting 
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over 60% of the total energy consumption in Africa  

(Ogunwande, et al.2010, Adeoti,et al,2001). 

  

According to Adeoti, et al,(2001) Ogunwande et al 

(2010)  fuel wood provided about 54% of total 

energy consumed in the rural area of Nigeria in 2000.         

 

Fuel wood also forms about 80% of the total wood 

requirement and more than 60% of total energy 

consumed in tropical Africa (Ogunsanwo and Ajala 

2002). Ogunwande et al (2010) asserted that charcoal 

is also one of the major energy resources in Nigeria. 

It is blackish residue consisting of inpure carbon 

obtained by removing water and other volatile 

constituents from animals and vegetation substances. 

Production of charcoal takes place where there is an 

abundance of trees/wood. This charcoal is a product 

used for both domestic and industrial purpose. 

Amaechi (2000) and Ogunwande, et al 

(2010).reported that charcoal is cheaper and of high 

economic value than other biomass sources of energy 

apart from fuel wood.  

 

Generally, in comparing household consumption of 

charcoal to fuel wood little of charcoal is used for 

cooking in urban centers while it is vice versa in rural 

area. But its production may often results in greater 

deforestation than fuel wood collection due to whole 

wild trees that are often felled(Amaechi,2000). 

 

Alternative Biomass Energy Technologies Use 
Other forms of biomass energy include gasification 

which is a thermal treatment of solid fuel into 

gaseous form while retaining, most of the energy in 

original fuel. Biodiesel is also another type of 

biomass energy from tree seed oil like croton 

megalocorpus, Jatropha curcas among others 

(Adeoti,et al 2001 IIED,2010). Biomass energy can 

also be generated from wood wastes like briquettes 

which are made from sawdust or charcoal dust can be 

alternative option for charcoal (IIED,2010). These are 

biomass energy sources which are gaining 

recognition in Kenya and their potential need to be 

explored.  

           

Household Energy Crisis and Impact on Forest 

Resources  

The importance of forest biomass (trees) as one of the 

highest source of energy in Nigeria is possibly due to 

the fact that the household sector dominated energy 

consumption in this country as conform with 

Adeoti,et al(2001),IIED,(2010) who reported that 

energy consumption in the household sector have had 

a share of 65% of total energy consumed in (1989). 

                                           

Also Ogunwande (2010) confirmed that energy 

consumption rate in the household level had a share 

of72% of total energy consumed in 2005 followed by 

industrial sector (20%) other services(3% )and 

agriculture (1%.)  
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Fuel wood is dominantly used by rural dwellers in 

tropical African countries mainly because it is cheap, 

readily available socially and culturally acceptable to 

rural people than any other forms of biomass energy 

source Adeoti,et al(2001)  and FAO  (2005) observed 

that most or nearly all the world’s fuel wood is used 

for cooking and this use will remain the priority of 

most wood energy consumers. This is due to the fact 

that most households are experiencing hard time in 

getting other energy sources to use as the alternative 

and substitutes for fuel wood are seasonal in 

availability such other sources include cow dung and 

crop residue  which are often scarce, thereby leaving 

fuel wood as only option for rural people and results 

to serious forest trees or wood deficit.  

 

The categorization of household energy showed that 

82% of energy consumed was derived from wood and 

other biomass (Ikuponisi, 2004, Ogunwande, 2010). 

Contribution of forest and tree resources to household 

energy is high in Africa and will still remain so for 

the foreseeable future. (Sene, 2000) this is because 

nobody has not yet found an alternative to fuel wood 

or its derivative- charcoal as the source of household 

energy of African poor. The scarcity and exhaustions 

of fuel wood supply is inevitable, if the whole rural 

households in Nigeria should continue to use fuel 

wood as their source of energy, this will surely have a 

negative impact on our forests, as it may lead to 

deforestation, erosion, and desertification which will 

in turn leads to biodiversity loss and generic erosion 

of forest tree species (Ogunwande, et al 2010).  

 

It will not be an overstatement to say that there is 

crisis in the sector of rural households as their source 

of energy which is fuel wood, is being collected at for 

distance compared to time past when housewives 

gathered/ collected fuel wood at their back yards 

(Ogunwande,et al 2010, Shamaki, 2010). This crisis 

exists in many parts in Nigeria today as 

indiscriminate tree removal results in rapid draw 

down of natural forests which leads to fuel wood 

scarcity and increase in price of charcoal. This 

situation has been experienced in Kebi, State, Sokoto 

State, Katsina State and Zamfara State where farmers 

indicated that they travel longer distances nowadays 

to procure fuel wood than they ever did in the past 

(Adeoti,et al 2001). 

                                                                5  

This scarcity and exhaustions of fuel wood supply 

presents energy crisis which threatens the existence 

of most rural communities in Nigeria (Ladipo, et al., 

2002  Ogunwande, et al 2010) this is because as each 

rural household strives to meet their fuel wood 

energy need for food security purpose, they destroy 

many valuable forest resources that are essential for 

their own survival and required standard of living. 

They also expose many land areas to erosion and 

leaching that result in threatening the livelihood of 

many rural households. 

Sustainable Production Practices of Biomass 

Energy Resources               
The four decades have seen an apparent decline in 

forest wealth of Nigeria, which informed the banning 

of timber export by the Federal Government in 1976 

(Nwaigbo, 2003). Despite a rising awareness of the 

environmental and economic implications, the 

Federal and State Governments are not keen in 

supporting forest creations through plantation 

developments. None the less private landowners can 

establish plantations of fast growing tree species 

based on practices that includes affforestation, 

agroforestry, Taungya, short rotation coppice (SRC) 

systems and use of crop residue. 

 

Afforestation: This is the establishment of forest tree 

plantation or other woody cover (such as wind break) 

on land which has been devoid of forest cover for 

sometimes (Wiersum, 1984, Ayanwuyi, 1998). 

Afforestation techniques should involve the active 

support and participation of local people, because the 

technique (Afforestation) involve low cost and low 

technology for improving environmental quality and 

standard of living in farming community. According 

to Grainger (1983) plantations and wind breaks 

provide fuel wood and fodder that are often in short 

supply and protect both fields and villages from 

winds and dusts storms. 

 

Agroforestry      
Agroforestry is a new name for old practices that 

holds substantial promise for ameliorating critical 

development and environmental problems in 

Kenya.Agroforestry which has been adopted in 

Nigeria is a land use system that combine the 

production of food, livestock and forest products 

preferably on the same unit of land on a sustained 

yield basis. Agroforestry offers potential for reducing 

the increasing conflicts between arable farming 

livestock keeping and forestry interests especially in 

the high potential area that are facing intense 

population growth (Kilewe , et al, 1989).Agroforestry 

offers the possibility of house hold access to a range  

of forest produce including food, fuel wood, building 

materials, medicine and animal fodder in addition to 

agricultural produce. (Kilewe, et al 1989). 

Furthermore, it offers the capacity for sustained yield 

production of these commodities because 

agroforestry systems properly conceive and practiced 

may enhanced organic- matter production, maintain 

soil fertility, reduce erosion and create a balance 

microclimate (Kilewe, et al, 1989).  

 

For example British America Tobacco Company 

(BATC) obtained fuel wood for tobacco curing from 

natural forests. This exploitation led to the shortage 

of fuel wood in the tobacco growing areas. The 

company realized this situation and in 1974 initiated 

on- farm tree planting programmes by tobacco- 

growing farmers (Gaitho, 1989). Moreso on- farm 
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tree growing falls within the scope of agroforestry 

this indicated that the programme is a success and 

that agroforestry approaches can be used to produce 

fuel wood for household consumption (Gaitho 1989). 

Some of the tree species usually included in 

agroforestry programme are Gmelina arborea, 

Albizia Spp. Calliandra calothyrsus, Acacia 

holoselicea, Mimosea scabrella and many others 

(Kilewe, et al 1989)       

 

Use of Crop Residue  

Crop residue can for convenience be divided into two 

categories these include field and process residues 

(Adeoti,et al 2001,IIED,2010).Field Residues are 

those that remain in the fields after harvesting of the 

crop. They are used for three essential functions: as a 

fertilizer, as fodder for livestock and fuel wood for 

rural household especially the roots and woody/ 

standing part of the crop (Adeoti,et al 

2001IIED,2010).Processed residues are those that 

result from the processing of the crop. It is these 

residues that offer particular promise as an energy 

sources. Examples are rice husks, guinecorns stalks, 

maize husks, cob and stalks, palm nut shells, and 

husks among others.  

Some processing will be done in rural areas 

especially where the crop is produced by small scale 

farmers. (Adeoti,et al,2001and IIED,2010). 

 

Short Rotation Coppice (SRC): is essentially a 

system of tree farming (Gmelina arborea) when trees 

are felled, sprouts will appear from dormant and 

suppressed buds in the stump. These sprouts are 

managed to produce the next crop (tree branches 

harvest for fuel wood) thus avoiding the need to 

replant. This process is known as coppicing which 

means to cut and “couper” in French language. Short 

rotation coppice (SRC) as the name implies is 

designed to have a shorter 

                                                                     7  

time period between planting and harvesting than 

conventional forestry plantations the interval  

period may vary from 3 to about 15 years for 

harvesting for fuel wood. (Nwaigbo, 2003). The main 

reasons supporting the production of fuel wood from 

SRC plantation are to:  

i. Produce biomass which may be utilized as a 

renewable source of energy.  

ii. Use of unproductive agricultural lands 

which can latter be used for agriculture 

(food production) after the restoration 

of soil fertility through organic matter 

accumulation.  

iii. Reduce environmental damage through 

creation of plantation which serves as 

carbon sink to minimize global 

warming and as wind breaker. 

iv. Produce fiber and raw materials for industry  

v. Gmelina arborea can survive where many 

other tree crops have failed (Onweluzo, 

1973) 

vi. The wood produced can be used as a 

substitute  for fossil fuels, this will 

result in lower emissions of atmospheric 

pollutants and net reduction in carbon 

dioxide emissions. 

Gmelina arborea (Roxb) plantations has been 

established in many states of Nigeria especially in 

southern Nigeria. This is because of its acceptance as 

a good pulping materials and industrial timber. It also 

has high heating value as fuel wood (Oladosu and 

Adegbulugbe 1997, Nwaigbo, 2003, Ogunwande, 

2010). This means that Gmelina arborea (Roxb) 

plantation can be established solely for fuel wood 

supply and for land rehabilitation as it has high 

leafage production. The species has early vigorous 

growth and coppices easily to give second and 

subsequent rotations (Adeoti,et al 2001 IIED,2010 

Nwaigbo, 2003 Ogunwande, 2010). 

 

CONCLUSION AND RECOMMENDATIONS 

The study has shown that energy is one of the crucial 

factors needed in economic growth and development 

of any nation. It is the back bone of industrialization 

and it has greatly influenced man’s activities since 

advent of civilization. Biomass sources of 

energy(fuel wood, crop residue) are identified and 

described in the study as the common and available 

biomass source of energy for Rural Household 

Consumption in Nigeria, that need to be sustained by 

carrying out some sustainability practices like 

Agroforestry,Crop cultivation and Short Rotation 

Coppice. 

 

There should be a condition that would enable 

biomass energy source (fuelwood) policy and 

planning, where biomass source of energy (fuelwood) 

production strategies should be developed with prime 

objective of making each state of the nation (Nigeria) 

be sufficient in biomass energy source (fuelwood) 

production. Also the biomass source of energy plans 

should be integrated with other decentralized 

planning activities at Federal and States development 

committees (FSDCS). 

 

Biomass energy (fuelwood energy) database should 

be established at  state and national level. This can be 

achieved through establishing regular field surveys 

for biomass energy supply and demand and  data 

analyses  to monitor the changes overtime through 

regular surveys that need to be  undertaken preferably 

at five  years intervals to enable updating of the data 

for future biomass energy (fuelwood) plans and 

policy formulations that need to be established. 
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