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Introduction 

nergy is a basic need that no individual or 

community can survive without. It is the pivot 

of economic growth and development at local 

and international levels (Hossain, 2012). It has been 

identified as an important factor achieving 

environmental sustainability, poverty eradication, 

reduction in child mortality, improved maternal 

health and education (WHO, 2006a; WHO, 2006b). Its 

availability enhances the supply of essential services 

such as clean water, health care, and education and 

security. The industrial sector also depends on energy 

to supply goods and services to the nations 

(Oyedepo, 2012). Energy is indeed the prime mover of 

the universe (Wilson, 1967). 

Another essential need of man is food. Many types of 

food consumed by man require some form of 
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processing. One of the methods of processing food is cooking, a major 

energy consuming activity in the household (Oyedepo, 2012; Kichonge et al, 

2014). Restaurants, an important element in the tourism subsector of the 

economy consume a lot of energy in various forms for food processing 

(Olufemi et al, 2012). The solid fuels consist of fossil fuels such as coal, and 

biomass fuels such as wood, animal dung, charcoal and crop residue, while 

the nonsolid fuels include kerosene, gas (LNG, LPG) (Khurmi and Gupta, 

2012). This list presents to the restaurant freedom to choose the most 

suitable fuel for its needs. A sufficient supply and efficient mix of the various 

the use of wood and other low grade fuels. Survey research design was 

adopted for the study, using a two-step stratified sampling technique with 

a semi-structured questionnaire to obtain data. In addition to the core 

metropolitan city, suburban areas such as Rafin-zurfi, Birshi, Kafin-Tafawa, 

Wuntin-Dada, Miri, Turwun, Inkil and Gudum were included in the study. 

Microsoft excelTM chart wizard, T-Test, Multivariable regression analysis 

(using Statistical Package for Social Sciences) and Genetic algorithm (in 

MATLAB) were employed for data analysis in this study. The results showed 

that wood, kerosene, LPG and charcoal were the dominant cooking energy 

used by restaurants in the study area. Electricity and solar energy were 

never used as primary cooking energy by the respondents. The factors that 

affected cooking energy choice in the restaurants include income, level of 

education, dwelling location, availability, affordability ease of use and 

quantity of food. The study further found that ‘awareness’ of the dangers 

of using low grade fuels was not responsible for the adoption of 

improved/advanced cookstoves by restaurants in the study area. It is 

recommended that policies be made to make high grade and advance 

cooking technologies more accessible and affordable to reduce the 

problems associated with the use of low grade fuels such as wood in the 

restaurant sub-sector. 

 
KEYWORDS: Cookstove, Sustainability, Energy, Restaurants. 
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energy forms makes life easy for the household. The supply of modern, 

environmentally friendly, and efficient energy forms has however been 

insufficient. In Nigeria, for example, the supply of modern energy forms has 

been declining with more of traditional fuels being consumed by. Many 

households, especially those in developing countries, depend on traditional 

biomass fuels for cooking and on inefficient, unsafe, cooking technologies 

(Heltberg, 2003; Kichonge et al, 2014; Bolaji, 2012; Lawrence Berkeley 

National Laboratory, 2012), despite its detrimental effect on human health, 

forest/land degradation, and climate change (Bolaji, 2012). Studies by WHO 

(2006a) and WHO (2013) reveals that air pollutants emitted as a result of the 

indoor combustion of traditional biomass fuels using inefficient cooking 

stoves constitute one of the biggest challenges to environmental 

degradation and human health in developing countries such as Nigeria. For 

example, some researchers (Ezzati and Kammen, 2002; Lim et al., 2012) have 

reported that indoor air pollution caused by the indoor use of solid fuels for 

cooking has resulted in the premature death of millions of people in the 

world, mostly women and children, due to diseases such as acute 

respiratory infection, pneumonia and lung cancer. 

The United Nations (UN) millennium project had emphasized the role of 

cooking fuel as a prerequisite for development and encouraged countries 

to reduce the number of people without access to modern cooking fuels by 

50% and make improved cookstoves widely available in order to facilitate 

the achievement of the millennium development goals. The European 

Union (EU) and the United States’ environmental protection agency have 

also tried to reduce the impact of the emissions by setting standards for 

annual mean emission of pollutants for indoor and outdoor air (WHO, 

2006b) to minimize health risk by ensuring that dangerous emissions from 

cooking equipment are minimal. To further buttress its resolve, the UN 

launched the Sustainable Energy for All (SE4ALL) campaign with the aim of 

ensuring universal access to modern energy services, doubling the global 

rate of improvement in energy efficiency and doubling the share of 

renewable energy in the global energy mix by 2030 (Malla, 2014). Nigeria 

has keyed in to this by launching the sustainable energy for all action agenda 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2021 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.7 

294 
ISSN: 2067-4112 

(SE4AA). The World Bank has launched some regional clean cooking 

initiatives, such as the Africa Clean Cooking Energy Solutions to promote 

enterprise-based, large-scale dissemination and adoption of clean cooking 

solutions and the East Asia and Pacific region’s Clean Stove Initiative (CSI) 

to scale up access to advanced cooking stoves for rural poor households 

through country-specific technical assistance and a regional knowledge-

sharing and cooperation forum (Malla, 2014) 

The effort being made by developing countries seems insufficient to achieve 

good results. According to UNDP/WHO (2009), of the 140 developing 

countries only 17 have targets for access to modern fuels. The African 

Development Bank, AfDB (2014) emphasizes this by reporting that only 57% 

of the population of West Africa have access to electricity. This trend has 

resulted in the fact that about 86% and 42% of rural and urban households 

respectively in Nigeria still depend on fuel wood as their primary source of 

energy; and about 94% of these households use open fire or stove without 

chimney (Oyedepo,2012; Olufemi, et al., 2012).  

This poor attitude of the governments of developing countries towards the 

provision of modern and sustainable fuels and efficient cooking equipment 

has forced many households and businesses to remain under the shackles 

of energy-poverty, thereby continuing the dangerous practice of inefficient 

use of traditional fuels. This trend has resulted in adverse environmental and 

health effects. Reports on cooking energy consumption have mostly been 

silent on commercial cooking, while focussing more on household cooking. 

More so, the reports available are from either regional or generalized 

national and international surveys, making the information available for 

policy making grossly inadequate, as people are better motivated to act 

when presented with vivid and personalized information which addresses 

their peculiarities (He & Greenberg, 2009). This research therefore sets to 

fill the information gap by studying the factors influencing cooking energy 

choice, switching, and mix by restaurants in Bauchi metropolis, taking the 

socio-cultural and socio-economic factors, and other peculiarities of the 

locality into consideration. 
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The main objective of this work is to investigate the determinants of energy 

choice in restaurants in Bauchi metropolis in order to provide site specific 

information that may aid effective policy formulation towards sustainable 

energy utilization. The specific objectives for this study included:   

1. To determine the cooking energy consumption pattern of 

restaurants in Bauchi metropolis. 

2. To determine the factors that affect restaurants’ cooking energy 

choice. 

3. To determine the relationship between restaurants’ adoption of 

improved and advanced cooking technologies and their  ‘awareness’ 

of the ills of using traditional fuels and cooking technology. 

 

Understanding the factors influencing fuel choice, mix and mode of 

consumption for cooking in restaurants will provide policy makers with 

adequate, site-specific information on the energy needs of the people of 

Bauchi metropolis for effective policy formulation and implementation. This 

will go a long way to enhance energy-poverty eradication. The results of this 

work will motivate restaurants to adopt sustainable energy behaviour by 

providing them with a feedback on their energy consumption patterns. 

Feedbacks motivate self-reflection and have resulted in savings on energy 

consumption of up to 20% in some places (Saelen & Westskog, 2013; He & 

Greenberg, 2009; Darby, 2006). This research will provide information on 

the level of awareness of the restaurant operators in Bauchi metropolis on 

the dangers associated with the use of some fuels and cooking 

technologies; and their willingness to adopt modern cooking technologies. 

This will help the government, healthcare professionals, environmentalists 

and engineers to create strategies for sensitizing the people on the benefits 

of using modern fuels and cooking technologies; and the enhancement of 

access to improved cooking technologies. 

 

METHODOLOGY 

Survey research design was adopted for this study because of its 

distinguishing feature of using the questionnaire to collect data from a small 
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group of respondents (a sample of the study population) and using it to 

make generalizations on the entire population (Emaikwu, 2015). The 

purpose was to collect information from restaurants in Bauchi metropolis 

about their cooking energy consumption. Bauchi metropolis is the state 

capital, and the capital of Bauchi Local Government Area of Bauchi state. It 

is located on latitude 10.3098, longitude 9.8452. The city has a population of 

316,173 and a land mass of 3,687km2 (NPC, 2007).  Figure 6b shows the 

location of Bauchi on the Bauchi state map. 

 
Figure 1: Location of Bauchi on the Bauchi state map 

 

Bauchi state has a total of 55 indigenous tribal groups in which Gerawa, 

Fulani, Sayawa (Zaar), Hausa, Jarawa, Kirfawa, turawa Bolewa, Kare-kare, 

Kanuri, Fa’awa, Warjawa, Zulawa and Badawa are the main ones.  In the 

context of this research, Bauchi metropolis was considered to include 7 

suburban residential areas namely; Rafin-Zurfi, Birshi, Kafin-Tafawa, Wuntin-

Dada, Miri, Turwun, Inkil, Gudum.  Two-step stratified random sampling was 

employed to collect data for this study.  The study utilized a cross sectional 
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data collected in 2014/2015 from 40 restaurants which were randomly 

selected using a semi-structured questionnaire. Equation 1(Taro – Yamane’s 

formula) was then used with an assumed 90% confidence to determine the 

sample size. This formula was chosen because the population was 

considered heterogeneous (Yamane, 1967; Emaikwu, 2015). The distribution 

of households and restaurants are presented in table 10. 

𝑛 =
𝑁

1+𝑁(𝐸)2
                                                                                                         (1)            

Where n = Sample size; N = Population of Bauchi metropolis; E = Confidence 

level. 

 

Table 1: Distribution of Study Population 

Residential area group Sample residential area No. of respondents 

Barracks Yelwa police barracks 

Township Police barracks 

Shada-wanka cantonement 

School of armour 

2 

3 

3 

2 

Suburbs Wuntin-Dada 

Kafin-Tafawa 

Turwun 

Inkil 

3 

2 

3 

2 

Government Quarters/Housing 

Estates 

Old GRA 

State Low-cost 

Tambari housing estate 

Tafawa-Balewa Housing Est. 

3 

2 

2 

 

General Township Nasarawa-Jahun 

Dutsen-tanshi 

Igbo-quarters 

Gwallaga 

3 

2 

3 

2 

Total number of respondents 40 

 

The data used in this study were obtained through a semi-structured 

questionnaire consisting of questions on restaurants’ demographics, fuel 

consumption, cooking energy choice, awareness of harmful effects of using 
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traditional fuels and technologies and the adoption of clean energy and 

modern technologies for cooking. The questionnaire was administered to 

restaurants’ heads because they are responsible for cooking energy 

decisions. Trained research assistants assisted in the administration of the 

questionnaires. Face-to-face method of questionnaire administration was 

used to ensure high response rates and to assist respondents who were 

illiterate in filling it.  

The instrument was subjected to face and content validity to determine the 

clarity and appropriateness of the questionnaire items by presenting it to 

two experts for input, which were used to improve the questionnaire. The 

instrument was further tested for reliability by administering it to ten 

restaurants in an area away from the area of this study, but which had 

similar characteristics. The responses were then used to compute the 

reliability coefficient (Cronbach alpha, α). This produced a cronbach’s alpha 

of 0.76, signifying high reliability and consistency in a scale of 0 – 1 (Inuwa, 

et al., 2015; Ogweleka, 2011). 

Microsoft excelTM, Statistical Package for Social Sciences (SPSS) and 

MATLAB were the software used to analyse the data for this study. 

Restaurants’ characteristics, cooking energy consumption pattern, 

‘awareness’ and ICS/ACS adoption rates were analysed using descriptive 

statistics with the aid of Microsoft excelTM. Graphs to illustrate the influence 

of income and educational level on fuel Choice/switching in the restaurants 

were constructed by the use of SPSS. The factors affecting cooking energy 

consumption of restaurants were determined through regression analysis 

conducted with SPSS. The regression coefficients were determined and the 

significant ones were picked to formulate a model for each fuel. The models 

define the relationship between each fuel and the factors involved. The 

standard model for fuel consumption can be written as  

𝐶𝑖 = 𝑓(𝐼𝑐 , 𝐸𝑑, 𝐷𝐿, 𝐷𝑂𝑆, 𝐴𝑣, 𝐴𝑓, 𝐻𝑆, 𝐸𝑈, … … … … ) 

Where C = Fuel Consumption; i = particular type of fuel, eg wood 

 𝐼𝑐 , 𝐸𝑑, 𝐷𝐿, 𝐷𝑂𝑆, 𝐴𝑣, 𝐴𝑓, 𝐻𝑆, 𝐸𝑈, … … … … are factors affecting fuel 

consumption as stated in previous sections. 
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Regression analysis was also used to determine whether or not a 

relationship exist between ‘awareness’ and ICS/ACS adoption by 

restaurants. Regression analysis has been used successfully in previous 

studies to determine factors influencing household fuel choice. Examples 

include Saeed, (2009), Yonemitsu et al., (2014), and Wuyuam, et al., (2008). 

 

RESULTS AND DISCUSSION 

Results 

The results of this study are presented in the following tables and figures as 

indicated. The average restaurant capacity obtained from the survey was 15 

(S.D = 7.99). 

 

Table 1: Distribution of Respondents  

Residential area group Sample residential area No. of respondents 

Barracks Yelwa police barracks 

Township Police barracks 

Shada-wanka cantonement 

School of armour 

2 

2 

2 

2 

Suburbs Wuntin-Dada 

Kafin-Tafawa 

Turwun 

Inkil 

3 

2 

2 

2 

Government Quarters/Housing 

Estates 

Old GRA 

State Low-cost 

Tambari housing estate 

Tafawa-Balewa Housing Est. 

3 

3 

2 

2 

 

General Township Nasarawa-Jahun 

Dutsen-tanshi 

Igbo-quarters 

Gwallaga 

2 

2 

3 

2 

Total number of respondents                                       36 (90%) 
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Table 2: Distribution of Respondents by Gender 

Gender Population (%) 

Male 20.3 

Female 79.7 

Total 100 

 

Table 3: Dwelling Ownership Status of Respondents 

Gender Population (%) 

Owned 32.1 

Rented 67.9 

Total 100 

 

Table 4: Restaurants’ Fuel Mix 

Fuel Mix Population % Population 

Wood only 6 16.67 

Kerosene Only 4 11.11 

Electricity Only 0 0 

Charcoal Only 3 8.33 

LPG Only 2 5.56 

Solar Only 0 0 

Wood + Kerosene 3 8.33 

LPG + Kerosene 2 5.56 

Wood + Charcoal 3 8.33 

Charcoal + Kerosene + LPG 4 11.11 

Wood + Kerosene + Electricity 2 5.56 

Wood + Kerosene + LPG 3 8.33 

Wood + Charcoal + LPG + 

Kerosene 

4 11.11 

Total                                                                       36                                      100 
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Fig. 2: Annual Income of Restaurants 

 

 
Fig. 3: Level of Education of Respondents  

 

 
Fig. 4: Restaurants’ Cooking Energy Access and Consumption Rates 
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Fig. 5: Electricity Availability in Restaurants (Days per Week) 

 

  
Fig. 6: Electricity Availability in Restaurants (Hours per Day) 

 

 
Fig. 7: Restaurants’ Primary and Secondary Cooking Energy Consumption 

Patterns.  
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Fig. 8: Restaurants’ Cooking Energy Choice by Monthly Income 
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Fig. 9: Restaurants’ Cooking Energy Choice by Level of Education 

 

 
Fig. 10: Influence of Dwelling Ownership Status on Restaurants’ Cooking 

Energy Choice. 
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Table 5: Multi - variable Linear Regression Coefficients for Restaurants’ 

Fuel Consumption 

Explanatory Variables Dependent Variables (Fuel Consumption) 

 Estimated Coefficients 

 Wood  Charcoal  Kerosene LPG  

Constant +135.876 +35.197 +21.548 +45.238 

Income  (Ic) +23.411 - 82.414 - 20.719 -6.655 

Education Level (Ed) +26.597 - 0.028   -38.006** -8.390 

Dwelling Location (DL)    - 32.865* - 9.079     +7.619 +9.930 

Dwelling Ownership Status 

(DOS) 

+26.245 -27.610    +47.738** -22.666 

Availability (Av) +0.777 -37.469 +20.772 +18.541 

Affordability (Af) +4.292 +92.351 -13.102 -18.490 

Restaurant Capacity   +59.584 -10.559 - 9.283 - 6.347 

Ease of Use (EU)   +13.464 +155.459*    +34.347* - 34.747* 

Fastness (Fs)   - 112.778* +212.478**  +14.211 +13.845 

Environmental Friendliness 

(EF) 

- 58.257 -58.775    +65.243* -21.923 

Land Lords’ Rules (LR)  -112.945 -68.081    +74.664*** +13.573 

Taste of Food (TF) +9.395 -102.561       -9.968 - 2.183 

Quantity of Food (QF)  -109.627** +15.187    +51.362*** +13.925 

Change of Season (CS) +19.122     +219.997* - 6.866 +13.546 

Gender (G) 125.694** +35.494 +1.159 - 2.784 

R2 0.647 0.405 0.622 0.442 

      *** Significant at 0.01;  ** Significant at 0.05;  *Significant at 0.10 

 

Table 6: Restaurants’ Cooking Energy Consumption Models 

Model   R2 

W = 135.876 + 125.694G – 32.865DL  – 109.627QF – 112.778FS  0.647 

C =  35.197 + 219.997 CS + 212.478FS + 155.459EU  0.405 

K = 21.548 + 74.664LR + 65.243EF + 51.362QF + 47.738DOS + 

34.347EU – 38.008Ed 

0.622 

L = 45.238 – 34.747EU  0.442 
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Fig. 26: Households and Restaurants ‘Awareness’ and ICS/ACS Adoption 

Rate 

 

Discussion of Results 

The numbers of respondents that filled and returned the questionnaires are 

shown in table 11. This forms the actual study population of 36 (90%). This 

response rate is higher than other studies such as 56% (Inuwa, et al., 2015), 

25.4% (Emuze, 2011) and 33.5% (Olatunji, 2010). It is therefore acceptable. The 

distribution of the respondents according to gender is shown in table 2. It 

shows that the females were more with 79.65% and 20.4% male. The mean 

restaurant capacity of the respondents were 15 (S.D = 7.99). With regard to 

the ownership status of restaurants’ dwelling (table 3), 32.1% were owned 

while 67.9% were rented. The annual income distribution of restaurants is 

shown in fig. 2, ranging from N300,000 to N12,000,000. Based on their levels 

of education, the respondents are distributed as shown in figure 3. 25.6% of 

the respondents had up to undergraduate level of education, 55.7% had 

attained up to secondary education and 18.7 are illiterates. 

The types of energy available in the study area include wood, charcoal, 

kerosene, LPG, Electricity and solar energy. Of all the energy types, 

electricity and solar have the highest access rates (for solar energy, access 

in this context means availability of the sun, while for electricity, access 

means being connected to the national grid); however they have the least 

consumption rates. This is a deviation from the researcher’s expectation 

that consumption rate should be proportional to accessibility. This outcome 

61.11

38.89

63.89

Aware Not Aware ICS/ACS Adoption

Restaurants (%)
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is however similar to results obtained by Wuyuam, et al., (2008) in which 

households in rural Hubei china, maintained low consumption rates of 

electricity and other clean energy sources due to frequent power shutdown 

and lack of affordability. The situation in Bauchi metropolis may also be due 

to the same reasons considering low electricity availability rate and 

restaurants’ income rates. For solar energy utilisation, availability can be 

considered in terms of the availability of technology for converting solar 

energy for appropriate use. The affordability of such technologies as solar 

cooker is still low considering the economic situation of the area reflected 

by the income levels presented in figure 2. More so, solar cookers are not 

readily available in Bauchi markets. 

The consumption rate of charcoal and LPG are low compared to their access 

rate. This may also be attributed to lack of availability and affordability due 

to high cost. While charcoal is usually brought to the city from rural areas, 

LPG is brought into the city from other states as there are no gas extraction 

plants in Bauchi. This affects availability and cost, thereby making their use 

unattractive to those with low income and large family sizes. This finding is 

similar to that of Jan, et al. (2012) who found unavailability and cost as the 

main barrier to gas use by households in north-west Pakistan. This lack of 

affordability is aggravated by the high upfront cost of acquiring LPG 

technology for cooking and the subsequent refills which require up to 

N7500 for 12.5kg, for example. On the other hand the price of charcoal 

increases during the rainy season due to shortage of supply probably caused 

by high demand bad access roads to the villages where it is produced. The 

low consumption rate of  higher  fuels may also be attributed to cultural and 

religious attributes as noted by Lewis and Pattanayak (2012), where in India, 

a negative association was established between clean fuel (and ICS 

adoption) and Muslim households due to their low socio-economic status. 

The situation in Bauchi is similar, as the study area is predominantly muslin, 

where marrying up to four wives is allowed, making the family size to be 

large, straining the households’ income (Jan, et al, 2012). 

The consumption rates of kerosene and LPG observed in this study is 

however an improvement on the findings of Ogwumike, et al. (2014), in 
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which it was reported that LPG use in 2004 was 1.1%, kerosene use 0.5%, 

while wood consumption was 70.8% in 2004. Also, Oyedepo (2012) has 

reported that 86% of households in Nigeria still use wood as their primary 

source of energy. 

The primary and secondary cooking energy consumption patterns for the 

restaurants are shown in figure 7. The primary cooking energy consumption 

pattern shows that restaurants use wood (41.62%) and charcoal (21.01%). On 

the other hand, the restaurants do not use electricity or solar energy for 

cooking. For the secondary cooking energy consumption pattern, the 

restaurants (charcoal = 22.41% and electricity = 5.26).  

Comparing the consumption pattern, T-test result shows that there is no 

significant difference between both primary and secondary energy 

consumption patterns of the restaurants in Bauchi metropolis at 10%, 5% and 

1% confidence levels.  

In analysing the factors which influence individual cooking energy 

consumption, electricity and solar energy where excluded since they were 

never used as primary cooking energy by the restaurants. Therefore only 

primary cooking energy forms were included in the analysis. Among the 15 

factors examined, only 8 and 10 were found to significantly influence 

cooking fuel consumption in the restaurants (table 5). ‘Taste of food’ (TF) 

was the only factor which had no significant effect on cooking energy 

choice.  

Tables 6 show respectively the multi – variable regression coefficients and 

models for cooking energy consumption for restaurants. The tables show 

that wood consumption is affected significantly by DL, ‘fastness’ (Fs), 

‘quantity of food’ (QF) and ‘Gender’ (G), with 64.7% of the variables 

explained by the regressors. Charcoal consumption is influenced by ‘ease of 

use’ (EU), Fs, and CS with 40.5% of variabilities explained. Only one factor 

(EU) influence LPG consumption significantly with 44.2% of variabilities 

explained, while Ed, DOS, EU, ‘environmental friendliness’ (EF), LR and QF 

affect kerosene consumption respectively with 62.2% of the variations 

explained. 
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The influences of Ic, Ed, DL, DOS, and G on cooking energy consumption of 

restaurants were further analysed as presented in figures 8 – 10. These 

provide more explanations on the nature of influence of each of the factors 

on fuel choice/consumption. More so, they provide information on the fuel 

switching behaviour of the restaurants. Figure 19 show the influence of 

income on restaurants’ cooking energy choice/consumption.. wood 

consumption dropped gradually from its highest consumption rate through 

the highest income earners, to record its least consumption rate. Charcoal 

consumption initially rose through the middle level income earners, and 

then dropped to its least consumption trough the highest level income 

earners. Kerosene followed the same trend as charcoal but with higher 

consumption rates. LPG consumption followed an opposite trend to that of 

wood, but with lower consumption rates; the least income earners 

consumed the least of it, while the highest income earners consume more 

of it. As the income restaurants gradually switch to Charcoal, kerosene and 

LPG, thereby reducing wood consumption gradually; then at a point as their 

income increase, they begin to drop kerosene and charcoal to consume 

more of LPG. It should be noted however that through the process of 

switching from one fuel to another, restaurants gradually reduce the 

quantity of the fuel they intend to drop, while increasing gradually the 

quantity of the fuels they are switching to. They however maintain multiple 

fuel use.  

On the influence of educational level on cooking energy choice (Figure 9). 

In the restaurant, wood consumption rose to its highest value of 

consumption rate at the undergraduate level of education, then dropped to 

zero at the post graduate level of education. Charcoal and kerosene 

consumption, following the same trend, dropped gradually through the 

levels of education to attain their least consumption rates of 3.12% and 

0%respectively at the post graduate level of education. LPG consumption 

slightly dropped from 15.4% at secondary level to 11.76% at the 

undergraduate level, then rose to 81% at the post graduate level. This shows 

that generally, educated people in Bauchi metropolis generally prefer to use 

higher and more efficient energy types, though not primarily because of 
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environmental or personal health concern (as shown in section 5.4). This 

calls for an awareness campaign to draw the attention of the educated to 

consume energy responsibly and sustainably. 

The results further showed that more male respondents use kerosene than 

wood, then charcoal, and finally LPG. For the female respondents however, 

charcoal is the most dominant fuel in the restaurant, followed by wood, 

then kerosene and lastly LPG. The females in the households however 

prefer kerosene, then wood, followed by LPG, then charcoal. 

Figure 10 shows the influence of dwelling ownership status on restaurants 

cooking fuel consumption. It shows that charcoal is the most dominant fuel 

among restaurants with owned dwellings, while most of those operating in 

rented dwellings prefer wood. LPG is the least consumed by both 

restaurants with owned and rented dwellings. 

The results further showed that wood is dominantly used by restaurants in 

the Suburbs and General Township (70% and 60% respectively). LPG is the 

least use fuel in the General Township (10%) while it is not used at all in the 

Suburbs. LPG (50%) and kerosene (50%) are the most dominant fuels for 

restaurants in the Barracks and Government quarters/Housing estates 

respectively. Wood is the least consumed fuel among restaurants in these 

locations, though with fairly high consumption rates (20% for Barracks and 

30% for Government quarters/Housing estates). The cooking energy 

consumption models obtained though regression analyses of the identified 

factors (table 6) have been discussed in following sections. 

Wood consumption in the restaurant was affected negatively by dwelling 

location, fastness, and quantity of food, while gender affects it positively. 

Wood has been shown to be consumed more by the respondents living in 

suburbs and the general township, so when a restaurant relocates from the 

suburb or General Township to either Barracks or Government quarters, 

wood consumption is likely to reduce. When the need for Fastness increases 

and when the quantity of food to be cooked decreases due to decreased 

demand, the use of wood is reduced and the restaurants shifts to higher 

fuels such as Kerosene  and LPG which have higher calorific value and 

efficiency, and are better suited for small quantity cooking due to ease of 
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control. An increase in the number of female operators is likely to increase 

wood consumption in the restaurants due to the fact that wood 

consumption is preferred by the females in the restaurants. 

Charcoal consumption was influenced positively by ease of use, fastness 

and change of season. An attribute of charcoal which makes it easy to use 

is the fact that once fed into the stove, the cook doesn’t have to be around 

“to push the fuel in”; it keeps burning until the cooking is done. Besides, it 

is faster because of higher calorific value and compactness for better 

feeding. These attributes enhance charcoal consumption since its use 

allows the cook to do other things while cooking and also saves cooking 

time. Once the season changes from rainy to dry season, charcoal 

consumption is likely to increase as it burns better due to lower moisture 

content and lower price compared to higher fuels such as LPG and 

kerosene.  

Kerosene consumption was significantly related to educational level in the 

restaurant. The relationship was such that kerosene consumption reduced 

gradually as the level of education of the respondents rose. This means that 

as the respondents’ education increased they tend to shift to higher fuels 

while gradually dropping kerosene. This may be as a result of vertical shift 

in the socio-economic status of the respondents resulting from the 

attainment of higher positions and better paying jobs which make higher 

alternative fuels such as LGP more attractive and affordable. Unlike 

educational level, dwelling ownership status significantly influenced the 

consumption of kerosene in restaurants. This result contradicts the finding 

of Pundo and Fraser (2006) in which there was no significant relationship 

between kerosene consumption and dwelling ownership status in kisimu, 

Kenya. This may be as a result of variation in supply of kerosene in the two 

study areas. However, this influence was positive for the restaurants. This 

means that shifting from rented dwelling increase kerosene consumption 

due to a higher socio-economic status and the desire to maintain a clean 

business environment. This therefore makes the restaurant to shift to 

kerosene a fuel upon which they heavily depend. 
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Ease of use, environmental friendliness, landlord’s rules, educational level, 

dwelling ownership status and quantity of food affect kerosene in the 

restaurant. Kerosene is easier to use than wood and charcoal, since they 

must always be attended to (‘push in’ the wood or remove ash). Kerosene 

stoves however have a better control mechanism. Hence the positive 

influence of ease of use on kerosene consumption. Kerosene is generally 

perceived to be more environmentally friendly than wood and charcoal in 

cooking because of easy and better control, efficiency and the fact that no 

ash is generated while cooking with kerosene. Hence the positive influence 

of environmental friendliness on kerosene consumption. Most landlords 

discourage the use of wood and charcoal due to dirty operations in cooking; 

ash and smoke from the use of wood or charcoal stain the walls and ceilings. 

More so, the use of wood and charcoal is associated with a high risk of fire 

outbreak. Therefore, landlords make rules that prevent the use of such 

fuels. This enhances the use of kerosene which is cheaper and more 

available in the study area than LPG in terms of technology. An increase in 

the demand for food increases kerosene consumption in the restaurant 

because it is easier to use than wood and charcoal, and is cheaper and more 

available than LPG and electricity. Dwelling ownership status also increases 

the chances of kerosene consumption. This may be connected the 

landlords’ rules and lack of space to keep bulky fuels in rented dwellings, or 

desire to maintain a clean cooking environment and ease of control in 

owned dwellings. Educational level has a negative effect on the 

consumption of kerosene (Tables 5 and 6 and figures 9). This shows that as 

the educational level of respondents rise, they probably become aware that 

kerosene is not necessarily cleaner than wood, as it is a fossil fuel; their 

socioeconomic status also improve as they are more likely to get better jobs, 

so they go for a higher and more efficient fuel like LPG. 

In the restaurant, only ‘ease of use’ (tables 15 and 17) was found to have a 

significant relationship with LPG consumption. The negative relationship 

may be due to a general perception among restaurants operators that LPG 

use is not easy. This may be due to some previous experience of explosion, 
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for example, involving LPG. More so, many of the restaurant operators may 

not be familiar with LPG, as it is only visible in few shops in the metropolis.  

Figure 11 shows that 61.11% of restaurants’ respondents are aware of the 

problems of using traditional fuels and cooking technologies. Regarding 

ICS/ACS adoption however, 63.89% of restaurants use an ICS/ACS, showing 

higher levels of adoption. 

Result of regression analysis shows that there is no significant relationship 

between ICS/ACS adoption and ‘Awareness’ in the restaurants. This implies 

restaurants who adopt an ICS/ACS do it for other reasons than ‘awareness’ 

of the ills of using traditional fuels and cooking technologies. Desire for a 

clean cooking environment, high cooking efficiency, easy operation, etc 

may be some reasons for ICS/ACS adoption in the restaurants in Bauchi 

metropolis.  

This finding is consistent with the findings of Lapiere (1934) who, in a study 

to investigate the relationship between attitude and actual human 

behaviour, found that attitudes don’t always translate into actual 

behaviour. This finding was corroborated by the finding of Ozaki and Shaw 

(2014) who found that electricity consumers who were generally 

sympathetic to environmental issues did not necessarily adopt green tariffs.  

This therefore presents the need for more investigation into the factors 

which influence ICS/ACS adoption. Berger and Corbin (1992) have suggested 

that cultural, socioeconomic and situational circumstances are capable of 

affecting actual human behaviour. Therefore a search in that direction may 

yield some desirable result. 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

This study had sought to determine the factors which influenced the 

cooking energy choice of restaurants. More so, the study has attempted to 

find out if restaurants’ adoption of improved and advanced cookstoves was 

influenced by their awareness of the problems associated with the use of 

traditional fuels and cooking technologies. The study concludes thus: 
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a. Wood, Charcoal, Kerosene and LPG were the most dominant fuels 

used for cooking by restaurants in Bauchi metropolis. Electricity and 

solar energy were only used as secondary cooking energy by very few 

restaurants due to lack of availability in terms of erratic supply (for 

electricity) and lack of technology for conversion for appropriate use 

(for solar energy).  

b. The cooking energy consumption of households and restaurants is 

influenced by several factors namely educational level, dwelling 

location, dwelling ownership status and change of season. On the 

other hand, income, availability, affordability and household size 

influence only households’ cooking energy consumption, while ease 

of use, fastness, environmental friendliness, landlords’ rules, quantity 

of food and gender influence the cooking energy consumption of only 

restaurants.  Taste of food however does not have any significant 

influence on the cooking energy consumption of restaurants.  

c. There is no significant relationship between restaurants’ 

Improved/Advanced cookstove adoption and their awareness of the 

dangers associated with using traditional fuels and cooking 

technology.  

 

Recommendations 

a. The government and policy makers should take adequate steps to 

ensure that all citizens have access to modern, environmentally-friendly 

energy resources and the relevant technologies for their sustainable 

consumption at affordable costs. The factors which influence energy 

consumption should be used as a guide. The government should identify 

and develop clear policy incentives for increased private sector 

participation in delivery of off-grid power and clean cookstoves. 

b. Evidence of the positive influence of education on modern energy 

consumption suggests that energy education should be included in the 

nation’s curriculum at least up to secondary school level, in order to 

inculcate the idea of responsible and sustainable energy behaviour in the 

minds of young Nigerians. 
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c. The evidence of the influence of location on energy consumption 

suggests that the supply of electricity and other modern energy sources 

and appliances should be extended to rural areas. This could increase 

their consumption and the adoption of green technologies for cooking 

and other activities, thereby reducing pressure on the nation’s forest 

resources. This will save the environment and reduce the prevalence of 

diseases related to emissions from such fuels as wood and charcoal. A 

public-private-partnership may be useful in this.  

d. The influence of income and affordability on energy consumption 

suggests that poverty is a problem mitigating sustainable energy 

consumption. In order to overcome this, the government should provide 

incentives for businesses which will encourage them to use clean energy 

sources, and motivate them to efficiently use them. This can be achieved 

through microfinance interventions that will provide credit access to 

businesses to help them acquire technologies for clean energy 

utilization. Moreover, clean energy technologies such as improved cook 

stoves can be made cheaper by granting tax holidays/waivers to 

companies involved in such businesses.    

e. The high rate of wood and charcoal consumption has a destructive 

tendency on the nation’s forest resources. One way to reduce this is to 

make wood and charcoal consumption sustainable by encouraging local 

communities to have woodlots. The family woodlots will provide the 

required firewood, while improving soil fertility.  

f. The non existence of a significant relationship between both 

households’ and restaurants’ Improved/Advanced Cookstove adoption 

and their awareness of the dangers associated with using traditional 

fuels and cooking technology calls for further research to determine the 

factors which influence the adoption of improved and advanced cooking 

technology by households and restaurants. 
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