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Abstract 

The aim of this study is to investigate the energy consumption pattern of rural households 

in southwestern Nigeria. A four-stage sampling technique was used to select respondents. 

Three states (Ogun, Osun and Ondo states) with highest concentration density of forest in 

southwestern Nigeria were purposively selected. Twenty five villages were randomly 

selected from Ogun (15), Ondo (5) and Osun (5) proportionate to size in the forest areas. 

Finally, 430 households were randomly selected from Ogun (272), Ondo (89) and Osun (69) 

states. The descriptive statistics and Ordinary Least square model was employed to identify 

the determinants of energy as well as sociological and economic variables influencing major 

energy sources in the study area. Age of household was 47.6 ± 11.6 years and household 

size was 7.0± 4.0 persons. Majority of the household heads were male (92.1%), married 

(89.5%) with 2.4 ± 5.0 years of education and19.9 ± 14.9 years of residency in the forest 

area. The empirical research showed that fuelwood (83.0) had highest energy dependency 

followed by charcoal (33.7). Implying that rural people used more of forest sourced energy 

than any other form of energy sources. Furthermore education level (59.0%), year of 

residency (10.4%) and member of association (89.5%) influenced energy consumption 

pattern in the study area at various significant levels.  
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Introduction 

Energy is one of the fundamental 

factors in the functioning of any civilized 

society needed to improve better life style 

and socio-economic development of the 

country. More  than  half  of the world’s 

population  live  in  rural areas, who 

depend mostly  on biomass for their 

energy supply, and have no access to 

modern form of energy (Demirbas, 2008). 

Energy use variation not only subsists 

in rural and urban regions, but also 

varied in lower and higher earner 

groups within a country and between 

national and international levels 

(Pachauri, 2004). Indeed, access to 

safe, reliable and affordable energy is 

crucial to development, as virtually all-

potential economic activity will be 

dependent on some form of energy 

services (UNDP and World Bank, 2003). 

More than half of the energy consumed in 

households is used for cooking and 

heating in most of the developing 
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countries. Therefore, any savings in 

energy consumption in cooking can  

It is generally recognised that energy, 

including electricity, plays a significant 

role in the economic development of a 

country as it enhances the productivity of 

the nation when inputs such as capital and 

labour are considered. Energy demand is 

important as it affects the economy which 

in turn affects people’s lives (i.e. their 

income, health, happiness), and their 

ability to meet basic needs such as the 

need for infrastructure, education and so 

on. Access to electricity is particularly 

crucial to human development as 

electricity, in practice, is indispensable for 

certain basic household activities, such as 

lighting, refrigeration and the running of 

household appliances, and cannot easily 

be replaced by other forms of energy 

(IEA, 2002). Energy demand unlike other 

consumption goods is a derived demand as 

it is not valued for itself but for what can 

be done with it, i.e. it is not wanted for its 

own sake but rather for the light and heat 

which it can provide. In many developing 

countries, particularly in rural areas, 

traditional fuels, such as fuelwood, 

charcoal and agricultural waste, constitute 

a major portion of total household energy 

consumption.  

Energy efficiency depends both on the 

type of fuel used and on the characteristics 

of particular appliances The efficiency of 

a traditional fuelwood cooking stove is as 

low as 10 - 12 per cent, compared with a 

liquefied petroleum gas (LPG) stove 

efficiency of more than 40 per cent.2 

Potential energy savings from the use of 

available efficient technologies for 

cooking, heating, lighting, electrical 

appliances and building insulation can 

reach as high as 75 per cent (Kayode et al., 

2017). It should be noted that, Nigerians 

have always depended on the forest for 

their survival, economic development, as 

well as environmental amelioration. 

where more than 50% of such forests have 

been lost in the past decades through 

unsustainable logging, agriculture, as well 

as fuel wood collection (FAO, 2004). 

Wood fuel as source of energy in the rural 

areas lead to   deforestation, which is the 

removal of trees without sufficient 

replacement. The use of the term 

“Deforestation” at times is associated with 

distortion of forestry issues. It is used to 

denote activities that use the forest, for 

instance, felling of wood for fuel, 

commercial logging and activities 

associated with temporary removal of 

forest cover such as slash and burn 

technique, which is a major component of 

shifting cultivation agricultural systems or 

clear cutting. 
In developing countries, household 

energy sector has become the focus of 

increasing concerns and attention (Jamal, 

2005). In the field of energy, developing 

countries are faced with a two-edged sword 

(Dube, 2001) escalating prices for fossil fuels, 

and deforestation due to overexploitation of 

wood fuels. In Rural areas of Nigeria as in 

most third world countries, firewood 

constitutes the major source of fuel. This 

scenario is aggravated by the rampant, 

unusual and high cost of kerosene leading 

to a lot of pressure on the forests. It 

becomes difficult to prevent people from 

cutting down the forest for firewood when 

there is no cheap and available alternative. 

The country has a lot of gas reserve, but 

instead of the government to bottle the gas 

and sell at reduced prices, the gas is flared 

leading to serious economic and 

environmental consequences such as 

excessive heat production and acid rain 

(Mfon et al., 2014). 
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Objective of the study  
1. To identify socio-economic 

factors influencing household 

energy consumption 

2. To examine the level of household 

energy dependency 

 

Methodology 

Study Area, Sampling Procedure and 

Sample Size 
The study was carried out in selected 

forest reserve areas in southwestern 

Nigeria, because these are areas with 

significant tree covers or highest 

concentration of forest, using structured 

questionnaire. A four - stage sampling 

procedure was used. The first stage was 

the purposive selection of Ogun, Osun and 

Ondo States with highest concentration 

density of forest in southwestern Nigeria. 

The second stage involved random 

selection of two forest reserves in each 

state. These are Omo and Olokemeji forest 

reserves in Ogun State; Akure (Aponmu) 

and Idanre forest reserves in Ondo State 

and Shasha and Ago-Owu forest reserves 

in Osun State. This was necessary to get a 

diversity of forest resources and forest 

activities. The third stage was the random 

sampling of villages in and around the 

reserves proportionate to size, using the 

formula in equation (21) below. Twelve 

(12) villages were randomly selected from 

Omo Forest Reserve; three (3) from 

Olokemeji Forest Reserve; three (2) from 

Akure Forest Reserve; two (3) from Idanre 

Forest Reserve; 3 from Shasha and 2 from 

in Ago-Owu Forest Reserves made up 25 

villages altogether.  The list of some of the 

villages was collected from each state 

Ministry of forestry. The fourth stage was 

the random selection of household heads 

proportionate to size using equation (22) 

to arrive at this. The information on names 

and number of households were gotten 

from each community secretary and 

leaders. Of the 450 household heads 

proposed for the study, 430 were valid and 

used for the -research analysis: 213 from 

Omo Forest Reserve, 59 from Olokemeji 

Forest Reserve, 37 from Shasha Forest 

Reserve, 32 from Ago-Owu forest reserve, 

57 from Idanre Forest Reserve and 32 

from Akure Forest Reserve. 

 

S       =   
25x

N
n

      

                                                                   

Where; 

S = number of villages to be selected 

n = total number of village in a particular 

forest reserve 

N = total number of villages around the 

six (6) FR selected 

q = Number of villages to be sample (25) 

 

         S      =    
450x

N
n

   

Where; 

S = number of respondents to be selected 

n = total number of villages around one 

FR 

N = total number of villages around the 

six (6) FR selected 

q = sample size (total number of 

respondents needed for the work, that is, 

450 

 

Methods of Data Analysis 
1. Descriptive statistics tools were used 

for data analyses. 

2. Household firewood dependency. 

Dependency is defined by the percentage 

of households using firewood.  

 

Household depending on fuelwood 

(Percentage Households) 
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Result and Discussion 

Socioeconomic Characteristics of Rural 

Household Heads 
The socioeconomic characteristics of 

households in the selected forest area 

presented in tables 1 and 2. The sex 

distribution of the respondents revealed 

that the proportion of male headed 

households was higher than that of female 

headed households. The male headed 

household heads constituted 92% while 

female headed household were 7.90% 

(Table 1). This is in line with Fonta et al. 

(2010) study in which male household 

heads (86%) were more than female 

(14%) household heads in southeastern 

community forest of Nigeria. This 

signifies a typical Nigeria rural area 

setting especially in southwestern region 

where men are predominantly farmers.  

Table 1 further shows marital status 

distribution, there was a high homogeneity 

in the distribution. Majority of the 

household heads were married, 

constituting 89.5%, 5.6% were single, 

3.5% were widowed and 1.4% were 

divorced. This is in agreement with 

Bwalya (2011) study in Zambia in which 

77% were married and 23% were singled, 

widowed and divorced. This implied that 

there were more married households in the 

forest areas than other marital status. The 

age of household heads (in years) is 

expected to capture the extent to which 

household labour allocation changes over 

the life-cycle of the head of the household 

(Adhikari, 2010).  

The distribution of household heads 

according to age shows that 33.0% of the 

respondent were in age group between 46 

and 55years of age and 22.8% were above 

50 years old, only 3.0% were less than 

25years. The mean of the household head 

age was 47.63 years ± 11.65, indicating 

that household heads were in the 

economically active age and can perform 

forest activities.  This is substantiated by 

Yemiru et al. (2010) findings that the 

average household head was 46.6 years 

old in Bale forest area in Ethiopia.   

Table 1 further gives household size 

distribution, in this study the household 

size means the number of people in the 

house which comprises of wife/wives, 

children and dependents who reside in 

within the family and eat from the “same 

pot”.  About37.2% had household 

members between 1 and 5 in number, 

50.1% had between 6 and 10 household 

members while 12.8% had 11 and above 

household size with average member of 

6.92 which is higher than 6.2 gotten by 

Nwera (2014) in Ngong forest in Nairobi 

and 5.39 by Kabubo-Mariara and Gachoki 

(2008) in their study on forest dependence 

and household welfare in Kenya. 

Household size is important because it 

ensures adequate supply of family labour 

for production activities; large families 

also enables household members to earn 

additional income from different 

occupations (Al Hassan, 2008).  

The distribution of respondent 

according to educational attainment is 

shown in table 3. About 19.5% had no 

formal education, 35.3% and 34.9% had 

primary and secondary education 

respectively while 10.2 % had tertiary 

education. Education in agricultural 

production will enhance ability to get 

information and make accurate decisions 

on the management of the farm.  Average 

number of years in school of household 

head was 2.38 ± 5.016 years. This implies 

that majority of the household heads had 

primary education level, and this low level 

education made them to depend on the 

forest. This is in agreement with Yemiru 

et al., (2010) studying forest area 

households where the average education 
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years was 1.31 years but contrary to Fonta 

et al., (2010) finding in South Eastern 

Nigeria and Nwera (2014) in Ngong forest 

findings. The number of years in school 

were higher 5.23 and 5.1 respectively but 

still primary education. 

The years of residency distribution 

shows that 32.80% of the household heads 

had been resident in the study area 

between 1 and 10 years, 31.90 % were 

there for between 11 and 20 years as a 

result of migration or seeking for 

livelihoods, while about 35.30 % were 

there for more than 21years due to their 

having been born there or by inheritance. 

The average year of residence in the area 

was 19.89 ± 14.86 years which in line with 

Bwalya, (2013). Kartoolinejad et al. 

(2007) found that long-term resident of 

forest were more knowledgeable about the 

ecological structure, composition and 

seasonal patterns of the forests and hence 

collect more forest products while 

studying ecological parameter of some 

trees. It is therefore expected that length of 

residency is directly related to forest 

dependency. 

The distribution of primary 

occupation in the study area show that 

farming was the major occupation of the 

household heads (65.30%). About 17.90% 

took extracting forest resources as their 

primary occupation, 5.6% were artisanal 

workers, 2.8% were only wage/salary and 

trading was just 8.4%. It could be seen that 

few people took into artisanal, wage and 

trading as primary occupation in the rural 

areas. More people took forest activities as 

their secondary occupation (40.70%). 

This confirms the fact that forest resources 

serve as economic safety nets during 

periods of economic hardship, drought, 

seasonal food shortfalls, off farming 

season (Kabubo-Mariara and Gachoki, 

2008) and a source of regular subsistence 

(Nwera, 2014). About 28.1% practice 

agriculture as their secondary occupation, 

21.6% were into trading of agricultural 

products and non-agricultural house 

needs, while artisanal activity (98.6%) and 

wage/salary (0.90%) were very few. 

The distribution of type of family 

(Table 1) shows that majority of the 

household heads practised monogamy 

family (76.5%) and 23.5% were 

polygamous family. This indicated the 

reason they had more children to have 

large family size. The study revealed that 

38.1% acquired the land by inheritance, 

19.30% rented the farmland   with cash 

crops such as cocoa, palm trees, kolanut, 

bitter cola, and crop plants such as 

oranges, plantains and bananas. About 

12.3% leased the farmland and 21.4% 

acquired the land by purchase, taungya 

system, planting on degraded land and 

open lands around the forest. Less than10 

hectares of land were cultivated by 

97.21% of the household. This is because 

they are protected or reserved forest areas, 

already claimed legally owned by 

government by the Land Use Act of 1978, 

which covers every land within and 

around forest reserves as far as 3 

kilometers. Farmers with more than 10 

hectares were just 2.79 %. The average 

farm size was 2.4 hectares which is close 

to average of 1.39 hectares derived in the 

study conducted in southern Ethiopia by 

Yemiru et al., (2010). Some of the people 

have converted the forest land for the 

planting of cash crops such as cocoa, 

palms and kolanut because there is 

limitation of access to forest trees. Some 

went into   cultivating such crops as 

plantain, banana, cassava and yam. They 

paid exorbitant price to the ministry in 

charge of forestry before going into the 

timber business. They, therefore, 

preferred planting trees they can call their 
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own, and which can be left as inheritance 

for their future generation. This generates 

income to the rural households. 

 

Table1:  Socioeconomics Characteristics of the Households 
Variable Frequency Percentage Mean Standard Deviation 

Sex 

Male 

Female 

Total 

 

396 

 34 

430 

 

92.10 

 7.90 

100 

  

Marital status 

Married 

Singled 

Windowed 

Divorced 

Total 

 

385 

 24 

 15 

 06 

430 

 

89.50 

 5.60 

 3.50 

 1.40 

100 

  

Age 

Less 25 

26-35 

36-45 

46-55 

55-above 

Total 

 

 13 

 64 

113 

142 

 98 

430 

 

  3.00 

 14.90 

 26.30 

 33.00 

 22.80 

100 

47.63 11.65 

Household size 

1-5 

6-10 

Above 11 

Total 

 

160 

218 

 52 

430 

 

37.20 

50.10 

12.70 

100 

6.92 3.639 

Education level(year) 

No education 

Pry education 

Second education 

Tertiary 

Total 

 

 84 

150 

152 

 44 

430 

 

19.50 

35.30 

34.90 

10.20 

100 

2.38 5.016 

Years of residency 

1-10 

11-20 

Above 21 

Total 

 

141 

137 

152 

430 

 

32.80 

31.90 

35.30 

100 

19.89 14.86 

Primary Occupation 

Farming 

Forest activity 

Artisanal activity 

Wage/salary 

Trading 

Transfer 

Total 

 

281 

 77 

 24 

 12 

 22 

 14 

430 

 

65.30 

17.90 

 5.60 

 2.80 

 5.11 

 3.25 

100 

  

 
The distribution of household head 

according to being a member of an 

association/ village group. The result 

shows that 40.6% belonged to a group or 

association while 61.4 did not join any 

group. Membership of a group in the rural 

areas helps people to work together, 

financially supporting each other, sharing 
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labour, harvesting forest resources, 

hunting at night, fighting their course at 

the local, state and federal level. 

According to Olwande and Mathenge 

(2012) membership of 

associations/groups possess the potential 

of increased access to information 

important for marketing and production. 

The distribution of access to credit 

facility is further shown in Table 4, 22.70 

% of the household heads had access to 

formal credit while 42.30% accessed 

informal credit. This implies that having 

high access to credit will make them to 

diversify, find alternative source of 

income and not depending on forest 

resources, or even leave the forest area.  

 

Table 2: Socioeconomics Characteristics of the Households Cont’d 
Variable                                       Frequency         Percentage Mean Standard Deviation 

Secondary Occupation 

Farming 

Forest Activities 

Artisanal 

Wage/ Salary 

Trading 

Transfer 

Total 

 

121 

175 

 37 

 04 

 85 

 08 

430 

 

28.10 

40.70 

8.60 

0.90 

19.76 

1.86 

100 

  

Family Type 
Monogamy 

Polygamy 

Total 

 

101 

329 

430 

  
76.5 

23.5 

100 

  

Land acquisition 

No land 

Inheritance 

Rented 

Leased 

Other 

Total 

 

 39 

164 

 82 

 53 

 92 

430 

 

9.1 

38.1 

19.1 

12.3 

21.4 

100 

  

Farm size 

0-10 

11-20 

21- above 

Total 

 

418 

 10 

 02 

430 

 

97.21 

2.33 

0.46 

100 

2.40 3.57 

Member of village group 

Yes  

No 

Total 

 

 

164 

266 

430 

 

 

40.6 

61.4 

100 

  

Formal credit 

Yes 

No 

Total 

 

 98 

332 

430 

 

22.7 

77.3 

100 

  

Informal Credit 

Yes 

No 

Total 

 

182 

248 

430 

 

42.3 

57.7 

100 
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Energy Consumption Pattern 
Figure 1 shows that 836.8% of the 

rural households use fuelwood as source 

of their household energy while 16.32% 

uses other sources of energy for their 

household energy supply. The study found 

that they (96.74) got their fuelwood from 

the surrounding forest around them 

(Figure 2). The study further discovered 

that only 33.7% of the households use 

charcoal as their household energy source 

(figure3, this is because they mostly 

produce for commercial purpose. About 

85.12% of them got the wood for 

production from the forest (Figure 4 and 

5). Furthermore, 28.84 % of them use 

kerosine as their main source .of energy 

and got it  bought, just about 1.2% use gas 

as source of their household energy supply 

while  8.6% use electricity as their source 

of their energy supply (Figure 6, 7 and 8). 

Therefore from the study it is reiterated 

that nearly 2.5 billion people rely on 

biomass for cooking and heating, and the 

figure is anticipated to increase to 2.6 

billion people by year 2030. Kandpal and 

Maheshwari (1994) reported that biomass 

fuels are used by 50% of the global 

population as a major, and sometimes, the 

only source of domestic energy for 

cooking and heating. (World Bank, 2002) 

estimated the number of poor people 

depending on forest resources to be 1.6 

billion. The hitherto great dependence on 

biomass fuel can arguably be partially 

attributed to poor access to electricity. 

 

 
Fig. 1: Showing the fuelwood consumption rate 
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Fig. 2: Showing how the fuelwood is collected 

 

 
Fig. 3: Showing consumption pattern of charcoal 
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Fig. 4: showing how charcoal is sourced 

 

 
Fig. 5: Showing consumption rate of kerosine 

Energy Consumption Pattern of Households...............Bolaji-Olutunji et al. 



 

148 

 

 
Fig. 6: Showing how to get kerosene 

 

 
Fig. 7: Showing consumption pattern of gas 
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Fig. 8: Showing consumption pattern of electricity.  

 

Household Energy Source Dependency 

in the Rural Southwestern Nigeria 
Dependency is defined by the 

percentage of households using firewood, 

charcoal, gas, kerosene  or electricity as 

defined by  Gaafar (1994),  while studying  

Woodfuel consumption in the  among 

households in rural Sudan. Human 

dependence on forests is a multifaceted 

phenomenon. The degree or rate of 

reliance on forests varies geographically, 

overtime and across communities 

(Garakae, 2017). Forests are essential in 

provision of basic needs, cash savings and 

safety nets (Shackleton et al., 2007). They 

are a source of energy, employment, 

medicine and other subsistence needs for 

the majority of local communities, 

especially in developing countries 

(Bahuguna, 2000). 

From the energy consumption survey 

of the rural households in southwestern 

Nigeria.  In aggregate household 

dependency rate on firewood is generally 

high (83.0%). This indicates that majority 

of the rural households use firewood for 

energy source. This is because it is 

available, close to get and cost little next 

to nothing to get.  Charcoal dependency 

rate was 33.7% next to firewood, being 

available and accessible.  The dependency 

rate for kerosene (28.6),   gas (1.2) and 

electricity (8.6) for cooking and heating 

energy sources were very low reflecting 

that rural households do not actually rely 

on these because they are not readily 

available and accessible in the rural areas. 

The FAO predicts an increase in demand 

for woodfuels in Africa greater than 45 

percent over the next 30 years (FAO 2001 

cited in UNEP, 2002).*  
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Table 3: Energy Consumption Dependency Rate 
Rural Households energy use Dependency rate 

Firewood 83.0 

Charcoal 33.7 

Gas 1.2 

Kerosine 28.6 

Electricity 8,6 

Factors Influencing Households energy 

consumption pattern  
 Ordinary Least Squared (OLS) 

Regression was used to determine the 

household energy consumption pattern. 

Expenditure was used as proxy to capture 

total welfare. Four functional forms such 

as Linear, Semi-log, Double-log and 

Exponential functions were used for the 

regression analysis. Double-log function 

was found to best fit with reasonable 

coefficient multiple determination, R2. 

The R2 of the regression was 0.43 

indicating that the explanatory variables 

contribute about 43% to factors 

influencing consumption pattern.  It was 

discovered that educational level (0.59), 

this was positive and significant at 1% 

level.  This implies that level education is 

a major factor that determined the energy 

consumption pattern in the study area. 

Years of residency (0.19) was positively 

significant. This signifies that a unit 

increase in the number of years that had 

been spent in the forest area, increase the 

knowledge about the forest resources 

distributions, productivity and income 

generation. Also being member of village 

group (0.89) was positive and significant, 

influencing energy consumption pattern. 

 

Table 4: Determinants of Household energy consumption pattern  

Variables Coefficient Standard Error P> |t| 

Age -0.2218*** 0.0106 0.0062 

Sex -0.0213 0.0796 0.508 

Educational Level 0.5936*** 0.0252 0.0000 

Household size  0.0333 0.0931 0.721 

Years of Residency 0.1939** 0.0160 0.012 

Primary occupation 0.0823 0.0150 0.585 

Credit facility -0.3254 0.0494 0.947 

Farm size 0.2597** 0.06529 0.015 

Member of village 

group 

0.8945* 0.0894 0.079 

Owing Asset: Bicycle 0.3525 0.0559 0.315 

Source:  Data Analysis, 2018. *significant at 10% ** significant at 5%; ***significant at 1%; 

 

Conclusion and Policy Recommendation 

Several studies have investigated the 

energy-use pattern in different rural areas 

of Nigeria and found variation in energy 

consumption. The empirical research 

showed that fuelwood (83.0) had highest 

energy dependency followed by charcoal 

(33.7). Implying that rural people used 

more of forest sourced energy than any 

other form of energy sources. Furthermore 

education level, year of residency and 

member of association influenced energy 

consumption pattern the study area. 
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