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ABSTRACT 

The efficiency of energy sources used by households was experimentally 

determined in this study. To achieve the study objectives, comparison was done 

between different energy sources such as LPG, electricity, charcoal and firewood. 

The comparison was determined by observing efficiency of energy sources and the 

subsequent cost. The tools like experimentation, questionnaire, interviews, and 

documentary data were used. Four types of energy sources were employed to cook 

250g of beans. These energy sources include LPG, electricity, charcoal and 

firewood. The reported Mean (and Standard Error) of time used in minutes were 

121.2 ± 0.12, 135 ± 0.12, 137.4 ± 10.2, 182.4 ± 0.42 for LPG, electricity, charcoal 

and firewood, respectively.  Statistically the results revealed that there was a 

significant difference in time used to cook 250g of beans among the energy sources 

(F = 232.26, df = 3, P < 0.001). Furthermore, the results showed that there was a 

difference in cost associated with cooking of 250g of beans whereby the cost is 

Tanzania shillings, 1711/= (55%) for LPG, 643.47/= (21%)  for electricity, 387.10/= 

(13%) for charcoal and 347/= (11%) for firewood. In this case the study showed that 

firewood had less cost compared to LPG, electricity and charcoal. Most of the 

households in urban Zanzibar rely on biomass fuel (firewood and charcoal) for 

cooking and heating due to their affordable cost and availability. The subsidy in 

LPG and electricity as sources of energy that is friendly with the environmental 

conservation need to be considered. This will reduce the heavy use of charcoal and 

firewood which affect forests negatively.  
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background Information 

Energy sources are things from which energy can be obtained to provide heat, light, 

and power. Sources of energy have evolved from human and animal power to fossil 

fuels, uranium, water power, wind, and the Sun (UNDP, 2004). Most of energy 

sources used in household is electricity, Liquefied Petroleum Gas (LPG), kerosene 

and fuelwood (i.e. charcoal and firewood) (Makame, 2007). Kerosene is thin oil 

distilled from petroleum or shale oil, used as a fuel for heating and cooking, in 

lamps, and as a denaturant for alcohol (Ezzati et al., 2002). On the other hand, 

electricity is a type of energy found in nature. It consists of electrons and there is 

electricity in nature as well as manmade (UNDP, 2004). Charcoal is a black porous 

carbonaceous material of which it has 85 to 98 percent of carbon. Charcoal is 

produced by the destructive distillation of wood and used as a fuel, filter, and 

absorbent (Elliot, 1998). High variability exists at different scales interms of energy 

expenditure. 

 

Globally, an estimated 2.5 billion people lack access to modern energy services, thus 

constraining their opportunities for economic development and improved living 

standards.  
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For instance, in China about 70% of the population lives in rural areas and relies on 

biomass (mainly crop stalks and fuelwood) for about 80% of their fuel (UNDP, 

2004). Cooking and space heating account for over 95% of household energy 

consumption in rural areas and 90% in urban areas (Elliot, 1998). 

 

The use of these traditional fuels in open fires or with simple stoves is not only less 

efficient and more polluting than modern energy options, but they are also unreliable, 

not easily controllable, and subject to various supply constraints (Bruce et al., (2002). 

Although the traditional energy sources are cheap and locally available, they may 

create impact in different situations, such as poverty, damages health, constraint of 

delivery of local services, increase of vulnerability to climate change, limitation in 

expanding opportunities, sustainable environmental erosion at the local, national, and 

global levels, and may create negative impact on education and health. According to 

Bruce (et al., 2002), there is now consistent evidence that biomass smoke exposure 

increases the risk of childhood Acute Respiratory Infections (ARIs), particularly 

pneumonia. 

 

Also, (WHO, 2006) said that, women exposed to indoor smoke are three times more 

likely to suffer from Chronic Obstructive Pulmonary Disease (COPD) than women 

who cook with electricity or gas. Indoor air smoke was estimated to be responsible 

for 1.6 million deaths and 2.7% of the global burden of disease in the year 2000 

(WHO, 2006). Without systematic changes, household biomass use may result into 
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high amount of health problems and death. For examples, it is estimated that, about 

8.1 million deaths are due to Lower Respiratory Infection (LRI) among young 

children and 1.7 million COPD deaths among adult women in sub-Saharan Africa 

alone between 2000 and 2030 (WHO, 2004). 

 

In addition to the act of cooking, the task of gathering and using fuelwood is not only 

inefficient but also affect mainly on women and children, because they spend more 

time per day on gathering fuelwood (WHO, 2006). For example at Shinyanga region 

of north-western Tanzania, it was estimated that women used to walk for about 

10km. for 8 hours searching of firewood before introduction of enhanced forest 

conservation initiating. (Monela et al., 2005; Wiskerke et al., 2010). The possibility 

to use that time engage in income-generating and educational activities contributes to 

the stability and advancement of households and communities (WHO, 2006). There 

are also safety risks for women and girls that must travel long distance on foot alone 

or in small groups, where fuel is purchased, spending money on large quantities of 

inefficient fuels severely constrains household budgets (WHO, 2006). 

 

In both developing and developed countries, energy for both cooking and heating are 

imperative and actually it is what defined the human race as separate from animals in 

prehistoric times (Heltberg et al., 2001). Up to date, many people, especially from 

developing countries remain dependent on traditional biomass fuels for cooking and 

on inefficient and less costly sources of light such as candles and kerosene. Diffusion 
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of energy efficient technologies for cooking, heating, lighting and electrical 

appliances, in developing countries is slow (Elliot, 1998).  

In many developing countries like Nigeria, traditional fuels such as fuelwood, 

charcoal and agricultural waste constitutes a major portion of total household energy 

consumption (Magessa, 2008). The efficiency of a traditional fuelwood cooking 

stove is as low as 10 - 12 percent, compared to higher efficiency of a liquefied 

petroleum gas (LPG) stove which is more than 40 percent. It is reported that even in 

an oil-rich country like Nigeria, 82 percent of energy demands in the 1980s were met 

by fuel wood (Elliot, 1998). One of the main reasons for latter scenario is their high 

initial cost to the consumer, particularly relative to the low cash incomes (Elliot, 

1998). Other factors include shortages of particular fuels, lack of a distribution 

network, and failures of the distribution system (UNDP, 2004). 

 

In sub-Saharan Africa, the bioenergy accounts for an estimated 60 to 95 percent of 

the total energy use, with the highest proportion in the poorest countries and the 

household sector (Leach, 1992). The demand for traditional energy sources in many 

developing countries is increasingly causing fuelwood shortages in some areas. This 

imbalance has caused many socio-economic and ecological repercussions (Leach, 

1992). Deforestation in these countries is a common threat due to soil erosion, land 

degradation, desertification, and environmental concern (Leach, 1992). 
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According to Leach, (1992), rural fuelwood consumption rarely causes deforestation. 

However, urban fuelwood  can be one the major factor causing deforestation due to 

the fact that reinforces other local demands that it can greatly accelerate the depletion 

process and may cause the natural forest to perish soon (Leach, 1992). 

In Tanzania, biomass and kerosene continue to be the major energy sources for the 

unforeseen future; even in rural electrified electricity tariffs continue to escalate, 

prices for petroleum products (kerosene inclusive) continue to be unstable and 

installed renewable energy capacity will not significantly increase due to high 

investment costs (UNDP, 2004). This situation will perpetuate utilization of unclean 

and inefficient energy technologies. This is attributed to inadequacy of resources and 

low purchasing power of poor people in the urban and rural areas (Makame, 2007). 

Traditional energy sources are cheap and locally available, although they may create 

impact in different situations such as poverty, health damages, constrain delivery of 

local services, increase of vulnerability to climate change, limits at on expansion of 

opportunities, erodes environmental sustainability at the local, national, and global 

levels, and negative impacts on education and health, although the magnitude of its 

adverse effects will not be clearly known due to unavailability of research and 

documented information (WHO, 2004). Through this study, the researcher will try to 

show the efficiency of the energy sources used by households which is the best 

choices of environmental conservation.  
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In Zanzibar majority of households use traditional and inefficient energy sources 

because they are cheap and locally available rather than efficient and modern energy 

sources such as LPG and electricity which are most expensive and are not well 

explored (Massoud and Williams, 1999). For instance, electricity for domestic use 

from 1 to 50 units is Tshs. 161/= including 18 percent vat and service charge of Tshs. 

70/= (Njaulagosi, 2012), LPG a cylinder of 6 kg is Tshs. 22,000/= while the price of 

charcoal depends upon the size of bag and quality, a bag of 25-30 kg may cost about 

Tshs. 10,000/= to 15,000/=. Hence depending on those energy sources, some of them 

may be overwhelmingly used to the extent of degrading the environment. 

1.2 Statement of the problem 

The energy sector in Zanzibar consists of unreliable electric power supply, petroleum 

products and it‟s related energy sources as well as fuelwood (DCCFF, 2009). In most 

households gas is rarely used for either domestic or industrial purposes. Zanzibar 

gets 70 percent of its electric power needs from mainland Tanzania through a 

submarine cable (Kombo, 2010). Charcoal and firewood suits the living conditions of 

the urban poor and provides a reliable, convenient and accessible source of energy 

for cooking at all times (DOE, 2010; Kombo, 2010). Firewood remains the major 

fuel sources, and possibilities for substitution are limited, even for higher earning 

income household (Masoud, 1999). On the other hand, optimal utilization of energy 

from Liquefied Petroleum Gas (LPG), solar power and wind energy is limited by 

their associated high costs that are not affordable among majority of low income 

earning households in Tanzania and Zanzibar particularly. Furthermore optimal 

utilization of the latter energy sources is further limited by their less exploration. In 
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addition, following the recently discovered gas and oil deposits in southern Tanzania, 

costs could still be limited by poorly developed infrastructures both national and 

local scales.   

 

Due to the growing demand in firewood and charcoal among the people in urban 

Zanzibar, it is obvious that if the alternative energy sources other than firewood and 

charcoal are not explored, their cost verses the efficiency made known, a natural 

forest of Zanzibar will soon perish. 

There is abundant information about energy sources used in Zanzibar. However, less 

is known pertaining to the efficiency of energy sources used by households in urban 

Zanzibar.  Therefore, the intention of this study was to assess the efficiency of 

energy sources used by households in urban Zanzibar. 

1.3 Objectives of the Study 

1.4.1General Objective 

The general objective of the study was to compare efficiencies of different energy 

sources used by households in urban Zanzibar.  

1.4.2 Specific Objectives 

The current study was carried out based on the following specific objectives:  

To identify different energy sources used by households in urban Zanzibar. 

To determine the efficiency of each energy source in cooking 250 grams of beans. 
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To determine the unit cost associated with cooking of 250 grams of beans among the 

different energy sources. 

1.5. Research Questions 

 The research was guided by the following questions; 

 What are the different sources of energy used by households in urban 

Zanzibar?  

 Which energy source is the most efficient in cooking 250 grams of beans? 

 What is the unit cost associated with cooking 250 grams of beans among the 

different energy sources? 

1.6 Significance of the Study 

The findings from this study will provide a better understanding on the efficiency of 

energy sources used in households in Zanzibar. Findings from the current study 

represent useful information among a number of stakeholders including households, 

policy makers, environmentalists, academicians, Non-Governmental Organization(s) 

(NGOs) and others, to expand their knowledge on issues related to energy sources so 

that they are able to develop policies and action plans of alternative sources of 

energy setting.  

 

Presented recommendations represent important input for generating solutions 

combating problems associated with environmental degradation due to fuelwood 
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extraction. Generated results will help to support and improve community 

understanding on the importance of environmental conservation. The findings also 

will help to keep data for Zanzibar which will be used as reference for future studies 

and lead to sustainable management of energy resources in National context. 

 

1.7 Limitation of the study 

As many other studies, this study was faced with many problems within study areas 

and outside, for example many respondents were worried and hesitated to give out 

the clear and true information when asked during the interview. Financial problem 

was another limitation of this study as some of the respondents were demanding 

money so as to give out information. Also lack of scientific instrument for measuring 

the softness of beans was another problem of this study. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2. 1 Introduction 

The study assessed the Efficiency of Energy sources used by household in urban 

Zanzibar: best choices for environmental conservation.This chapter presents and 

discusses number of literature related to the energy sources of three sources used by 

households. The review begins by accounting important definitions on key variables 

as used in this study. The section discusses the different concepts of charcoal, 

woodfuel /firewood and gases and other many bases of the study, theoretical review 

and empirical reviews of efficiency of energy sources used by household in urban 

Zanzibar. Lastly, the limitation of the study is identified in this research. 

2.2 Theoretical Literature Review  

2.2.1 Key Terms and Definitions 

2.2.1.1 Efficiency  

Efficiency is defined performing or functioning in the best possible manner with the 

least waste of time and effort; having and using requisite knowledge, skill, and 

industry; competent; capable: a reliable, efficient assistant (Bruce et al, 2002). 
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Efficiencies can be written as decimals like 0.33 or percentages 33% (  

http://www.emersonindustrial.com). 

 

2.2.1.2 Energy  

Energy is defined as the capacity of a physical system to perform work. In essence, 

energy is a fundamental quantity that can exist in a range of different forms; most 

notably heat, light, kinetic, electrical and potential energy. Energy cannot be created 

or destroyed, but it can be transformed from one form to another. For example, the 

kinetic (movement) energy from a clap can become sound energy when hands make 

contact with one another (http://www.emersonindustrial.com ). 

2.2.1.3 Fuelwood/firewood 

Fuelwood is used to denote both firewood and charcoal that are used as sources of 

energy. Wood is rough form obtained from the trunk and branches of trees to be used 

for fuel purposes such as cooking, heating or power generation (Pandey, 2002). 

2.2.1.4 Charcoal 

Charcoal is a black, porous, carbonaceous material, 85 to 98 percent carbon, 

produced by the destructive distillation of wood and used as a fuel, filter, and 

absorbent  (Elliot, 1998). 

http://www.emersonindustrial.com/
http://www.emersonindustrial.com/
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2.2.1.5 Gas  

Gas is a state of matter distinguished from the solid and liquid states by relatively 

low   density and viscosity, relatively great expansion and contraction with changes 

in pressure and temperature (MOEVT, 2008). 

2.2.1.6 Household 

A household is a group of persons living together and taking food from common 

kitchen. It includes persons temporarily staying with the group but exclude 

temporary visitors (Pandey, 2002). 

2.2.2 Firewood 

Firewood usage is very widespread in rural areas in all of the sample countries. In 

fact, firewood usage persists well up the rural income distribution in all countries. 

Many households who would be able to afford other fuels continue cooking with 

firewood, at least partly. The continued substantial reliance on woodfuel well up the 

income distribution is something of a puzzle. It challenges the energy ladder model; 

clearly, household income and the affordability of alternatives cannot be the only 

reason for using firewood (Malimbwi and Zahabu, 2003). 

2.2.3 Charcoal’s role in deforestation 

 Most rural and urban people in Africa, Asia and Latin America still rely on trees and 

woody vegetation to meet their basic energy needs (Makame, 2007). Indeed, the use 

of fuel wood as a source of energy is a rural habit. However, this has found 

acceptance in urban areas, and in a manner to which its demand is leading to the 

harvest of both dry and wet wood. In the same vein, Makame (2007) argues that in 
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Africa the pressure on forest resources has increased since the oil shocks on the 

1970s. This is mainly because many poor urban dwellers previously using kerosene 

for cooking have reverted to fuelwood. Deforestation and woodland degradation also 

reduces agricultural productivity, damages habitat, diminishes biodiversity, emits 

pollution and reduces the sequestration of carbon in trees. The loss endured by the 

combination of those effects is equivalent to at least 2% of gross domestic product 

and rising fast, with urban growth and forest retreat (Norconsult Tanzania Limited, 

Dar es Salaam, 2002). 

 

Eleven to twenty percent of deforestation in developing countries can be attributed to 

charcoal production (Norconsult Tanzania Limited, Dar es Salaam, 2002). Abundant 

evidence of the charcoal trade is visible throughout Tanzania: a visit to almost any 

forest reveals the presence of charcoal makers. Highways are lined with charcoal 

bags for sale in the production areas and on the outskirts of towns. Thousands of 

markets throughout the country offer charcoal for sale. Clearly, charcoal production 

contributes to the deforestation of Tanzania but both processes are difficult to 

quantify the extent of deforestation and the contribution to it by charcoal making. As 

stated by Monela (et al., 1999), little is known about the actual extent of 

deforestation due to urban charcoal use. Matthews provides a useful formula: 50,000 

tonnes of charcoal = 16,600 ha of forest = 26.7 million trees (Matthews, 2009). 
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The true cost of charcoal is not the modest amount paid for a day‟s supply of cooking 

fuel. It is the price that Tanzanians unwittingly pay, or the value of benefits forgone, 

for the damage to their natural resources caused by charcoal making. Degradation of 

forests is reducing the water supply, making water scarce and more expensive. In 

effect, Tanzania is exchanging cheap fuel for expensive water (Norconsult Tanzania 

Limited, Dar es Salaam, 2002). 

2.2.4 Environmental impact of charcoal and LPG consumption 

The thermal efficiency of LPG combustion is high and that of charcoal very low. A 

gas cooker reaches the desired temperature for cooking immediately whereas a 

charcoal stove is slow to reach a cooking heat yet it must be supervised if small 

children are nearby, as usually they are. As significantly, a gas stove may be 

switched off whereas a charcoal stove (or electric hot-plate) cools slowly, wasting 

heat (Lyimo, 2006). LPG is easy to tax and charcoal difficulty because of the nature 

of the two businesses. Charcoal is effectively subsidized by ineffective collection of 

dues while LPG is penalized by high import duties. In this situation, charcoal users 

are unwittingly externalizing the negative impacts of their fuel choice to the 

environment (Norconsult Tanzania Limited, Dar es Salaam,2002).Tanzania is set on 

a dangerous course. Every year more people try to burn more charcoal taken from 

less woodland. That diminished and degraded woodland sends less water 

downstream except during storms (Norconsult Tanzania Limited, Dar es Salaam, 

2002). 
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The status of fuelwood as a renewable source is debatable, given that in many parts 

of the country demand exceeds supply leading to environmental degradation caused 

by unsustainable harvesting and clearing of land for agricultural and residential 

purposes. Targeted intervention in these areas to manage the various resources for 

the benefit of rural households is recognised in the White Paper on Energy Policy; 

however, this is a difficult task (Shackleton et al., 2004). Over 80% of rural 

households use fuelwood as their primary source of energy. Best estimates indicate 

total use at about 11.2 million tons annually, with the bulk taken from woodlands, 

commercial plantations and trees outside forests (Shackleton et al., 2004). This 

fuelwood has a gross national value of approximately R 3 billion annually or, for 

those using fuelwood, just under R 2,000 (Tshs. 56,640) per household per year 

(Williams and Shackleton, 2002).  

2.2.5 Economic activities of wood products 

Economic activities related to wood products include firewood, charcoal, timber and 

poles. While firewood harvest and woodland poles are generally considered as 

subsistence activities, charcoal, timber and harvest of mangrove poles are often 

regarded as commercial activities. The later activities require licenses but studies in 

the area indicate that illegal harvest of the resources for these activities is very high. 

Most of the historical data available do not qualify for making future projections of 

the long-term trends because of two major shortcomings. One, the data is of shorter 

duration (5 – 10 years), two, they consist of the licensed trade which is considered to 

be far lower than the un-licensed trade (Kulindwa et al., 2001). 
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Firewood and charcoal are the main sources of fuel in the Lower Rufiji catchment 

(Kaale et al., 2000; Kulindwa et al., 2001). Fuelwood by far is the first major source 

of fuel contributing to about 80-85% of the total household energy used. Other less 

important sources of fuel include kerosene (3-4%), and electricity (<1%). Apart from 

the Ikwiriri town centre, most of the areas in the catchment are not yet electrified. 

According to Kaale et al., (2000), the use of electricity as a source of fuel in the 

Ikwiriri town centre is limited to few private enterprises (e.g. Bridge Construction 

Company, few timbers sawmills, welding workshops, few individual households). 

In urban areas the use of firewood tends to be associated with the lower quintiles; 

Heltberg (2003) has shows that many urban households in Guatemala cooking with 

firewood spend more on wood than those cooking with LPG. Firewood is often a 

commercial good in urban areas, where most wood consumers purchase their 

firewood. Wood sold on markets is more or less an inferior good in urban areas; the 

urban rich cook with LPG and kerosene instead Heltberg (2003). In contrast, self-

collected or homegrown wood is much more common in rural areas. However, 

surprisingly large shares of rural households rely on wood purchases. In rural areas 

the upper quintiles are not surprisingly more likely to purchase their wood. It is 

surprising however to see that many low-income rural households also purchase 

wood, for example in Guatemala or India. Summing up, the urban poor in many parts 

of the world rely on purchased firewood and kerosene. Different fuels matter to the 

urban poor and the rural poor (Heltberg, 2003). 
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2.2.6 Fuelwood/building material  

FAO (2002) estimates that 40 percent of the worlds (2.6 billion people) rely on 

fuelwood or charcoal as their primary source of energy for cooking and heating. 

Fuelwood consumption has increased 250 percent since 1960 (the world's population 

only increased by 90 percent since1960). 

 

 

The collection of fuelwood and building materials from the rainforest remains an 

important cause of deforestation by settlers. For example, Honduras relies on the 

burning of fuelwood for 65 percent of the county's energy, while in some African 

nations the percentage is even higher. In the late 1990s the refugee camps, full of 

some 750,000 refugees, in eastern Zaire relied heavily on the collection of fuelwood 

from Virunga National Park, the mountain gorilla reserve. In just a few months over 

20,000 acres of park were cleared for fuelwood and building material (Butler, 2010). 

On average, the annual per-capita consumption of wood fuels is estimated to be 0.3-

0.4 m3 or around 0.1 Ton Oil Equivalent (TOE), but with considerable regional 

variances. In 1999, about 1.4 billion tonnes of fuel wood were produced worldwide, 

which is about 470 Metric Tonne Oil Equivalent (MTOE) or about 5% of the world 

total energy requirement (UNDP, 2004). 
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The existing empirical literature on fuelwood consumption has mainly focused on 

developing countries. According to the “energy ladder” model that originated some 

decades ago (Masera et al., 2002), households with low levels of income rely on 

biomass fuels, while those with higher income consume more efficient and more 

expensive types of energy, such as fuel oil, natural gas or electricity. In this scheme, 

fuelwood is at the bottom of the energy ladder. This model has been extensively 

applied to developing countries currently experiencing what could be called a 

“convenience energy transition”. Econometric studies have concentrated on the 

choice between different energy sources and the household energy demand (Hosier 

and Dowd 1987; Ouedraogo 2006; Farsi and Fillipini 2007; Cuthbert and 

Dufournaud 1998; Chambwera and Folmer 2007; Gupta and Köhlin, 2006). This 

transition occurred during the last century in developed countries, which are 

currently undergoing another kind of energy transition. What we could refer to as the 

“sustainable energy transition” arose in response to fossil fuel depletion and 

environmental degradation. In this scheme, fuelwood is among the most promising 

energy solutions. There is thus a serious dichotomy between developing countries 

that consider fuelwood as energy for the poor, and the developed world that sees 

fuelwood as a modern renewable energy source (IEA, 2009). 

 

Only a few studies on fuelwood demand have been conducted in developed countries 

(Hardie and Hassan 1986; Mackenzie and Weaver 1986; Vaage, 2000). All of them 

are motivated by the increase in residential consumption of fuelwood due to the fact 

that it can be substituted for relatively high-priced fuel oil, gas and electric heat. 
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2.2.7.1 Status and impact of firewood production in Guyana 

Commercial fuelwood production remains a small sub-sector of the forest industry in 

Guyana, accounting for around 3.5% of total timber production by volume in 2006 

(and negligible export earnings). Nevertheless, from the limited statistics available, 

fuelwood production does appear to have local socioeconomic significance, 

especially in rural areas where alternative livelihoods are limited. The environmental 

impact of current levels of fuelwood production is difficult to quantify though it is 

widely acknowledged that, over the decades, the sub-sector has contributed to the 

degradation of certain forest types. Since these forests are typically relatively fragile, 

have wider ecological value and are generally quite accessible, the proportionate 

impact may be quite significant (Hunter, 2002). 

2.2.7.2 Degradation of forest due to fuelwood collection 

The collection of fuelwood from forest that exceed sustainable yield causes 

degradation. Forest degradation in turn leads to fuelwood scarcity and variety of 

diverse consequences, including biodiversity, deterioration of watershed function, 

and release of carbon dioxide into the atmosphere and soil erosion.  In formulating 

the fuelwood gap theory in the 1970s, the forests were considered as the main 

sources for the supply of fuelwood, and the potential role of trees standing in non-

forest areas was either underestimated or ignored. The recorded supply from the 

forest accounted on the principle of the traditional forests inventory was assumed as 

the sustainable yield by most developing /tropical countries. Fuelwood consumption 
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exceeded the assumed sustainable supply many times and was considered the 

underlying cause of deforestation (Pandey, 2002). 

 

Woodfuel is the main source of cooking energy in the town, both by household and 

institutional sectors. Firewood is the most popular fuel. Multi-fuels use is the most 

common energy use strategy in the household sector. High capital costs are the major 

reason that most households do not use electricity for cooking. Regression analysis 

showed that household energy consumption has a positive linear relationship with the 

household sizes and average household incomes. This implies that woodfuel demand 

in the town will increase in line with the urban population growth. Per capita fuel 

consumption, however, is negatively correlated to household size; as household size 

increases per capital fuel consumption decreases. Thus, large families are more 

efficient energy users than small families. Woodfuel is important in the Island. Their 

extraction is a quick cash-generating activity in the rural areas. Their transport and 

trade create good profits for the transport owners and traders. Their prices grow 

faster than real wages, causing energy hardships for the urban poor. Some urban poor 

spend up to 40 percent of their income on fuel purchases (Masoud, 1999). 

2.2.7.3 Fuel use patterns 

Results of this study indicate that fuelwood (firewood and charcoal) is the principal 

urban energy source, for both the household and institutional sectors. Of the total fuel 

energy used by these sectors, 69 percent comes from firewood. The household sector 

accounts for nearly 86 percent of the total firewood consumption by weight (Masoud, 
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1999).Charcoal is also a common cooking fuel in the town, but less popular than 

firewood. It is mainly used by high-income and some middle-income households, as 

well as commercial institutions. Charcoal accounts for an estimated 18 percent of the 

total cooking fuel consumption (Masoud, 1999). 

2.2.8 Firewood status 

Firewood is the principal cooking fuel used by most low- and middle-income 

households, and by 22 percent of the high-income families. Charcoal is used as the 

main cooking fuel in 44 percent of the high-income, 32 percent of the middle-

income, and 10 percent of the low-income groups. Electricity is the main cooking 

fuel used by 33 percent of the high-income group and to some extent (9 percent) by 

the middle-income class. Firewood and charcoal are still the major cooking fuels 

used by the most urban households in Zanzibar town. In Zanzibar town, most 

firewood users cook over an open fire, often with aluminum pots. The pots are 

usually balanced on three stones or bricks. This traditional method is advantageous, 

first, because it involves no capital cost for the stove. A second advantage is its fuel-

use flexibility, in using firewood, coconut fronds, coconut husks, coconut shells, 

coconut flower stalks, and any burnable biomass. These two factors are particularly 

important for the poor and when cooking special meals (Masoud, 1999). 

2.2.8.1 Cost of fuelwood 

Though it‟s direct cost is negligible, since it is not in most cases traded in the market, 

the economic and social cost of burning fuel wood is immense. Mostly these costs 

come in the form of opportunity costs which are not easily quantified by economic 
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statistics – poor health, lost time and human effort expended. In areas with firewood 

scarcity, women and children spend hours each day in the drudgery of collecting 

firewood. Because children are involved in acquiring firewood, this means they 

spend less time, or no time, in school. The time that rural women spend collecting 

firewood and performing other household tasks (which are also largely based on 

manual labour) leaves little time for productive employment, education and 

community involvement (Malimbwi and Zahabu, 2003). 

2.2.9 Charcoal  

Households that can afford to buy charcoal prefer to use it as fuel rather than 

firewood because it burns with little smoke and it is more convenient to use than 

firewood. Compared to electricity, charcoal is less energy-efficient and less clean. 

But due to power failures and the irregular supply of electricity in the town, even the 

richest households use charcoal in addition to electricity. Traditional metal charcoal 

stoves used in Zanzibar (locally known as Seredani) are made by local artisans on a 

commercial basis. Like open fires, these stoves are also inefficient in energy use. 

Kerosene is not used as a main cooking fuel in Zanzibar town. It is expensive and not 

always available (Masoud, 1999). 

2.2.10 Liquefied petroleum gas (LPG) 

Liquid petroleum gas or simply propane or butane, is a flammable mixture of 

hydrocarbon gases used as a fuel in heating appliances and vehicles (Zhang, 2005). It 

is increasingly used as an aerosol propellant and a refrigerant, replacing 

chlorofluorocarbons in an effort to reduce damage to the ozone layer (Bian, 2007). 

http://en.wikipedia.org/wiki/Propane
http://en.wikipedia.org/wiki/Butane
http://en.wikipedia.org/wiki/Flammable
http://en.wikipedia.org/wiki/Hydrocarbon
http://en.wikipedia.org/wiki/Fuel
http://en.wikipedia.org/wiki/HVAC
http://en.wikipedia.org/wiki/Aerosol_propellant
http://en.wikipedia.org/wiki/Refrigerant
http://en.wikipedia.org/wiki/Chlorofluorocarbon
http://en.wikipedia.org/wiki/Ozone_layer
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When specifically used as a vehicle fuel it is often referred to as auto gas. Varieties 

of LPG bought and sold include mixes that are primarily propane (C3H8), primarily 

butane (C4H10) and, most commonly, mixes including both propane and butane, 

depending on the season in winter more propane, in summer more butane (Matthew, 

2009). 

2.2.10.1 The efficiency of LPG 

More than 50% of the global LPG production comes from natural gases extracted 

directly from the earth while the balance comes from refining of crude oil (WLPGA, 

2008).  Although there is a steady growth in urbanization, rural areas still account for 

90% of the EU‟s territory and provide a home for approximately 50% of the 

population (Joseph, 2011). Most of these areas cannot benefit from piped natural gas. 

Electricity is often expensive and liable to disruptions.  Taking this into account, 

LPG is an ideal power source for a rural population, either as a primary energy 

source or, increasingly, in combination with renewable fuels (FAO, 2002). LPG also 

plays a role in replacing chemicals in agricultural applications where it can be used 

for sanitizing livestock stalls and for weed control. One of the great advantages of 

LPG is its versatility and portability (Mascarenhas, 1984). LPG can be used for a 

wide variety of commercial and domestic applications including domestic heating, 

hot water, cooking, lighting, power generation and industrial heating. In addition 

LPG is the most widely used alternative automotive fuel in Europe, powering more 

than 4 million vehicles (Kiwale, 1994). LPG is available in a wide variety of 

packaging and storage options ranging from refillable cylinders to underground 

tanks. It is also a fuel that is available in even the remotest areas, improving the lives 

http://en.wikipedia.org/wiki/Autogas
http://en.wikipedia.org/wiki/Propane
http://en.wikipedia.org/wiki/Butane
http://en.wikipedia.org/wiki/Butane
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of millions of European citizens and providing energy solutions to support regional 

development (CHAPOSA, 2003). 

2.2.10.2 Environmental effects of LPG 

Commercially available LPG is currently derived from fossil fuels. Burning LPG 

releases CO2, a greenhouse gas, contributing to global warming (MEM, 2003).  LPG 

does, however, release less CO2 per unit of energy than does coal or oil. It emits 

81% of the CO2 kWh produced by oil, 70% of that of coal, and less than 50% of that 

emitted by coal-generated electricity distributed via the grid (MNRT, 2001). Being a 

mix of propane and butane, LPG emits less carbon per joule than butane but more 

carbon per joule than propane. LPG can be considered to burn more cleanly than 

heavier molecule hydrocarbons, in that it releases very few particulates (MNRT, 

2004). 

2.3 Empirical Studies 

 2.3.1 Study Conducted in Asia 

2.3.1.1 India 

Pandey (2002) conducted a study on the Fuelwood study in India; the research has 

been synthesized to the trend in indenting the domestic energy and the reliability of 

fuelwood statistics. The consumption of fuel wood has been analyzed in relation to 

availability of forests/trees resources urbanization and income level. The impact of 

fuelwood collection on depletion of the forest resource has also been examined in 

specific areas and an approach to identify fuelwood hot spots has been suggested. 

http://en.wikipedia.org/wiki/Global_warming
http://en.wikipedia.org/wiki/KWh
http://en.wikipedia.org/wiki/Joule
http://en.wikipedia.org/wiki/Hydrocarbons
http://en.wikipedia.org/wiki/Atmospheric_particulate_matter
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The report also provides a synoptic view of various programmes undertaken by the 

government to meet the fuelwood needs of the country (Pandey, 2002). 

 

2.3.2 Study conducted in developing countries 

2.3.2.1 Nigeria 

Saleh and Babanyara (2010), in their paper discuss the problem of urbanization and 

fuelwood consumption in Nigeria; the main being objective to examine the causes 

and effects of degradation of the environment (Saleh and Babanyara, 2010). Between 

1990 and 2000, Nigeria lost an average of 409,700 hectares of forest, equal to an 

average annual deforestation rate of 2.38%. Additionally, between 2000 and 2005, 

Nigeria lost 35.7% of its forest cover, or around 6,145,000 hectares. The paper found 

that the factors causing fuelwood demand in urban areas include rural-urban 

migration, urbanization, poverty, rises in prices of kerosene and cooking gas amongst 

others. Furthermore, the consequences of indiscriminate felling of trees such as 

deforestation, desertification, and erosion and bio-diversity loss were highlighted. 

The prospect of harnessing other renewable sources of energy in Nigeria as a 

measure to reduce the rate of consumption of fuelwood is recommended (Saleh and 

Babanyara 2010). 

2.3.2.2 Tanzania 

Mwampamba (2007) conducted a study on the woodfuel; by lumping together 

charcoal and firewood consumption to determine the threats to forests from 

widespread use of woodfuel energy in sub-Saharan Africa. Studies have greatly 
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underestimated the individual impact of charcoal where high consumption levels are 

coupled with poor forest management and negligible regulation of the charcoal trade. 

The threat of an impending crisis caused by charcoal alone needs to be revisited. The 

findings suggest that the scenarios containing median consumption levels, low kiln 

efficiencies and low replenishment of harvested forests could deplete forests on 

public land by 2028. The study concludes that charcoal consumption is a real threat 

to the long-term persistence of forests in Tanzania and proposes policy interventions 

for alleviating forest loss (Mwampamba, 2007). 

2.3.2.3 Zanzibar 

Masoud (1999) conducted a study on Fuelwood use in Zanzibar Town. Firewood and 

charcoal are the principal cooking fuels for both the household and institutional 

sectors. Firewood is the most popular cooking fuel used by most low and middle 

income households and some high income households. Charcoal is commonly used 

by the high income group and more affluent middle income households. Frequently, 

charcoal substitutes electricity in case of power failure. Coconut residues are used as 

an important supplement to firewood for poor households. The researcher provided 

the recommendation that, urban fuelwood and deforestation problems will be solved 

by only one sector concerned with forestry activities. This is because these problems 

emanate from and are closely linked to the socio-economic and ecological conditions 

of the Islands. The best long-term solution for solving these problems would be 

economic development i.e. to raise in real terms the income of all the people. Then, 

the rural people would not be forced to degrade their lands for the sake of food or 

cash earning. At the same time, urban poor would have access to all fuel types. He 
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came up with the conclusion that, the best approach in dealing with these problems 

should be a concerted efforts of all sectors, institutions and the people; all playing 

their roles towards the common end. Due to the complexity of the problems, there is 

no single, simple and short-term solution (Massoud, 1999). 

2.4 Conceptual Frame work 

Conceptual frame work is a setting or working plan for two or more interrelated 

concepts that presents a systematic view of phenomenon (Kothari, 2004). Conceptual 

framework was developed to define the relationship between the energy sources and 

its efficiency to the house hold. Energy sources that can be used by the household are 

like LPG, charcoal, firewood and electricity (Figure 1). They are used by households 

but they are having a number of effects to the households and environment in general 

such as deforestation, air pollution diseases and accident. The efficiency of these 

energy sources are differ to one another. But most of household‟s members like to 

use firewood and charcoal (Figure 1). 
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Figure 1: Conceptual frame work 
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CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

3.1 The Study Area 

3.1.1Location 

Zanzibar is a semi-autonomous part of the United Republic of Tanzania. It comprises 

the Zanzibar Archipelago in the Indian Ocean, 25–50 kilometers (16–31 ml) off the 

coast of the mainland. It also consists of numerous small islands and two large ones: 

Unguja and Pemba approximately 40 km of Unguja and 60 km of Pemba. Zanzibar 

lies between longitudes 39o and 40o East and between latitudes 4o50‟and 6o30‟ 

South. Zanzibar covers a total land area of 2,450 km2 (Unguja 1530 km2 and Pemba 

920 km2). 

 

Zanzibar united with Tanganyika to form Tanzania in 1964 and still enjoys a high 

degree of autonomy within the union. The capital of Zanzibar, located on the island 

of Unguja, is Zanzibar Town (Azzan, 2005). This study was conducted in four sites 

within Unguja Island which are located in Unguja Urban. This includes Malindi, 

Mtendeni, Mkunazini and Kikwajuni. The selection of these sites based on their 

accessibility (Figure 2). 
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Figure 2: Map of the study areas 

Source: Google Earth 2013 

3.1.2 Demographic profile 

According to Zanzibar Statistical Abstract 2012 people of Zanzibar are of different 

origins, mostly African people of Bantu origin. There is also minority of Asian 

population, Indian and Arabic origin. Data on population characteristics are collected 

from 2012 Population and Housing Census, whereby it revealed that the total 

population of Zanzibar was 1,303,569 compared to that of 2002, which were 

984,625. For this, around two thirds of the people live in Zanzibar Island (Unguja), 

with the greatest proportion settled in the densely populated in the west. 
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3.1.3 Population and income level 

According to the 2012 National Population Census, it was projected that, population 

of Zanzibar in 2002 was 984,625 inhabitants, of which 51% is categorized as poor 

(NBS, 2003; RGZ, 2007). The average annual population growth is 4.2 % as such 

population of Urban Zanzibar in 2012 was over 1,147,002. The population density of 

Zanzibar has increased from 400 person/square kilometers in 2012 to 2,581 

persons/square kilometer. In general, women together with children are the most 

disadvantaged members of the society and they are the main collectors of biomass 

fuels for domestic cooking. Zanzibar Gross Domestic Growth (ZGDG) rate is around 

6.5% and the mean per capital household annually income is around TZS 198,907 

(RGZ, 2006). 

3.1.4 Topographic and climate 

The climate of Zanzibar is tropical and maritime, and follows the monsoon winds. 

The main rain season (masika) occurs between March and June. The short rains 

(vuli), usually starts in October and ends in December. However, some inter-

monsoonal precipitation takes place.  by a binomial rainfall pattern. The average 

rainfall for the island is about 1,500 mm per annum. February – March is the driest 

period of the year with about 20mm of rainfall. The highest temperatures occur 

during the short dry season with a maximum mean of 33oC in Unguja and 29oC in 

Pemba. The minimum temperatures for Unguja and Pemba are 23.3oC and 21.1oC, 

respectively Soils: The Zanzibar soils are mainly categorized into two classes; the 

shallow, acidic, infertile, rocky coral rag soils in the east and deep, fertile soils in the 

west. Larger proportion of western side of the islands has been overlain with alluvial 
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sands, silts and clays with freely drained reddish soils formed from these sediments 

termed "kichanga". Darker "kinongo" soils, derived from limestone parent materials, 

are found towards east. The remaining "kinamo" heavy soil type is found in isolated 

areas(Kombo et al., 2004). 

3.1.5 Vegetation 

Unguja Island appears to have been once covered by dry evergreen and coral rag 

thickets. From 1970s, the coral of eastern are from Chwaka north wards have been 

seriously depleted (high demand of wood resources and shifting cultivation) 

(DCCFF, 2004). 

 3.1. Research design  

This study applied case study design. This was selected based on the nature of the 

study to get appropriate information from the study area. From the village office, the 

list of household names was collected and arranged in alphabetical manner. Using a 

scientific calculator‟s random number, the first digit represented the number of the 

household on the list to be chosen. Following that, on the sampling frame, the 

researcher was picking the fifth name above the first chosen names. 

3.2. Data collection techniques 

This study applied both questionnaire survey and experimental design. In 

questionnaire survey, 120 randomly selected respondents were interviewed on 

efficiency of energy sources used by household in urban Zanzibar. Moreover, the 

respondents were guided to give information on the following topics: different 

energy sources used in urban Zanzibar and the cost spent on each energy source. 
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However, a series of supplementary questions were used in the questionnaire to 

gather personal information at the level of individual respondents. Interview was 

conducted in four randomly selected villages. These villages were selected based on 

their closeness to the urban Zanzibar boundary.  

 

Experimental activities involved boiling beans using different sources of energy. The 

sources included electricity, LPG, charcoal and firewood. The researcher boiled 

250grams of beans steadily until the beans became soft. Two fingers used to measure 

softness of beans. The time taken to boil the beans, and amount of energy used 

reflected in monetary terms were calculated  

3.2.1 Questionnaires 

Questionnaires were used to all respondents, because they were facilitating the 

process of collecting large amount of data at a minimal cost and time. Questionnaires 

also minimize interview‟s biasness and thus create openness and readiness in 

answering questions. A total of 120 households involved, where from each 

household; one person was selected for interview. The questionnaires included both 

structured and semi-structured questions as well as open and close ended questions to 

elicit information on knowledge about the efficiency of household energy sources. 

The data collected from questionnaire concerned socio-demographic characteristics 

of respondents, cost of different energy sources, common energy sources used in 

their households.  
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3 2.2 Focus group discussion 

It is the process whereby a research acts as a group member and discussing the 

selected topic with his/her respondents (Azzan, 2005). This enabled the researcher to 

get deep information and perceptions from various groups of people by sharing ideas 

within the group. The groups are important as they play different roles as far as the 

energy sources impact is concerned. In this case, the group was consisted of 30 

members of the local community including youth and elders of different gender. Data 

collected were data concerning prices of different energy sources, efficiency of those 

sources and availability of energy sources. 

3.2.3 Structured interview 

Structured interviews refer to interviews that involve the use of a set of 

predetermined questions and of highly standardized techniques of recording 

(Kothari, 2004). The structured interviews to all respondents were used during the 

study. They were used through interview guide techniques. The decision to use 

interview guides became relevant so as to maintain uniformity in the questions asked.  

3.2.4. Experimentation 

The study employed experimentation to determine the efficiencies of different 

energy sources (Plate 1). 
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Plate 1: The boiling of beans using different energy sources. (A:LPG,B: 

Charcoal , C: Electricity and D: Firewood) 
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3.2.4.1. Efficiency of energy sources 

The efficiency of energy source was obtained through experimental techniques by 

boiling 250 grams of soya beans using different energy sources, i.e. LPG, electricity, 

charcoal and firewood. Water was added until the beans were soft. Time taken to 

soften beans was recorded and used to compare the efficiency of other energy 

sources. In this case different times were recorded scientifically using stop watch 

build in the mobile phone (nokia c2). The selection of this method based on the 

nature of the data needed.  

3.2.4.2 The unit cost of energy sources used to cook 250g of beans 

For the purpose of the study the unit cost of the energy sources were obtained from 

questionnaires and experiment. Before experiments the energy sources used were 

weighed, then at the end of experiment energy source remained were weighed again, 

in order to get the actual amount used during the experiments. The amount of energy 

source used was converted interms of money used to buy that energy source. The 

experiments were replicated three times per each energy source. 

3.3 Sampling size and procedure  

The random sampling method was used to select four villages; 30 households each 

from the four villages (a total of 120 households) were chosen for interview. A 

household was taken as the unit of analysis in this study. Makundi (1996) defined a 

household as a unit that involves members of the household who dwell under the 

same roof and share the bowl and may cultivate the same land but may not 

necessarily have blood relation. The selected four villages were to be grouped into 
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two groups (A and B) of two in each group based on distance from Zanzibar seaport. 

Group A (sample size of 60 households) included houses located between 0-2km 

from the Zanzibar sea port, while group B (sample size of 60 households) is for 

houses located between 3-4km from the sea port. The reason for selecting the sample 

size of 30 is the minimum number that enabled the researcher to carry out statistical 

analysis at the end of this study. Similarly, Veal (1997) also identified that the 

available budget determines the size of the sample to be drawn for analysis from the 

sampling frame.  

 

3.4 Description of data collection procedures 

3.4.1 Types and sources of data 

As the efficiency of the different sources of energy utilization is concerned, both 

primary and secondary data were collected in this study. Primary data refers to the 

first hand information obtained directly from the field (Salant and Dillman, 1994). 

The primary data was obtained through field study, which involved visiting the study 

areas, i.e. Malindi, Mkunazini, Kikwajuni and Mtendeni interviewing and discussing 

with respondents.  Secondary data refers to second hand information or information 

obtained from different documents (Salant and Dillman, 1994). Secondary data was 

obtained through reading the available published and unpublished documents, 

reports, books, and maps. Most of these were obtained from the University of 

Dodoma library, the School for International Training (SIT) Library and Zanzibar 

main library. 
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Both quantitative and qualitative data were collected including the impact of 

different energy sources in urban Zanzibar. Quantitative research is based on the 

measurement of quantity or amount. It is applicable to phenomena that can be 

expressed in terms of quantity. Qualitative research, on the other hand, is concerned 

with qualitative phenomena, i.e., phenomena relating to or involving quality or kind 

(Kothari, 2004). 

 

3.4.2 Primary data 

 3.4.2.1 Types of energy sources used by household 

Interview and questionnaire were used to collect the data concerning the type of 

energy source used by household. This was conducted through the distribution of the 

questionnaire and interviewed the respondents. These methods were employed 

because the data about social phenomena would be well revealed by respective 

society 

3.4.3. Materials used 

Materials used in this study were different sources of energy like charcoal stove, 

three stones fire, an electrical plate of 500w, a gas cylinder of 6 kg, spring balance, 

digital camera, an aluminum dish and its lid used to boil 250 grams of beans. A 

measuring cylinder of 250 grams used to measure the grams of beans. A bottle of 

500ml of water used to measure the amount of water. A bowl used to wash the beans, 

a match box used to turn on fire and two fingers used to test the softness of beans. 
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Also a stop watch used to measure the time taken during the experiments. Spring 

balance used to measure the weights of energy sources i.e. firewood, charcoal and a 

cylinder of gas. These would be able to determine the accurate amount used during 

the experiment. Digital camera used to picture the energy sources at different 

situations. 

3.5 Validity and reliability of the research instruments 

3.5.1 Validity 

Validity is the process whereby an empirical measure adequately reflects the real 

meaning of the concepts under consideration (Babbie, 1998). Therefore, internal 

Validity in this research was achieved through proper identification of research 

problem, building a theoretical perspective on the efficiency of household energy 

sources as well as using secondary information to guide the research processes. 

External Validity was achieved through proper identification of the research 

problem, following the scientific research process and the use of different research 

methods. Construct Validity is concerned with the Validity of relationships between 

theoretical constructs variables operationalization and conclusion to be drawn 

(Babbie, 1998; Robson, 1993).  

3.5.2 Reliability 

Reliability is a matter of whether a particular technique applied repeatedly to some 

object would yield the same results each time (Babbie, 1998).Therefore, the stability 

and equivalence aspects of reliability of this research study was achieved or 

increased by carefully replicating the research methods that have been in other 
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similar studies and test them before implementing the research process. Also 

triangular method and pre-testing was been applied to check reliability of the study. 

3.6. Data analysis  

The data collected was analyzed using simple descriptive statistics through Statistical 

Packages for Social Sciences (SPSS) 16 version. The data obtained through 

questionnaire was compiled, coded and analyzed using SPSS to determine 

percentages by using cross tabulation technique. Data like efficiency of energy 

sources were analyzed using SPSS, where by one way ANOVA was done to 

compare the efficiency of energy source and determination of unit cost spent to 

energy sources. The experiments done i.e. to determine efficiency of energy sources 

and determination of unit cost associated with cooking 250g of beans were 

dependent variables and the energy sources being compared were independent 

variables. For all statistics, P< 0.05 is considered significant. 
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CHAPTER FOUR 

4.0 RESULTS 

4.1. Introduction 

This chapter presents the study findings obtained from the data collected. Experiment 

and questionnaire were employed to collect primary source of data while 

documentary review was used in collecting data in the secondary source of data. This 

chapter covers presentation of the findings based on research questions. 

4.2.1. Socio-demographic characteristics of respondents 

This section provides socio-demographic characteristics of the households involved 

in assessing the efficiency of energy sources in Zanzibar Town. Socio-demographic 

characteristics of respondents are very important variables because they facilitate the 

assessment of the efficient energy source to be used. The characteristics are age 

group, sex, educational level, major sources of income and income per month of 

respondents in the study area.   

 

In general the survey managed to interview a total of 120 households in four villages 

including Mkunazini, Malindi, Kikwajuni and Mtendeni. Overall female respondents 

were majority, scoring 69.2% (n = 120) and 30.8%, n = 120) were male In terms of 

age, major group of respondents were found between the ages of 36-55 years were 

68%, n = 120). The respondents of 20-35 age groups were slightly few was 8%, (n = 

120) (Table 1). More interesting among presented results is school attendance, the 

study found that 85% (n = 120) of the households have formal education. In 
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particular, for the whole village the respondents varied in terms of educational level; 

those who attended secondary education were the majority, (57%, n = 120) (Table1).  

 

 

 

 

 

 

 

 

 

 

 



 

44 

Table 1: Socio-demographic characteristics of respondents 

Villages Sex (%) Educational level (%) Age (%) Occupation % 

Male 

(0veral

l: 

30.8) 

Fema

le 

(over

all: 

69.2) 

1
0 

(ove

rall: 

17.5

) 

2
0 

(ove

rall: 

56.7

) 

3
0
 

(ove

rall: 

12.5

) 

Nil 

 

(overa

ll: 

13.3) 

20 - 35 

(overal

l: 8.3) 

36 - 45 

(overal

l: 35) 

46- 55 

(overall: 

33.3) 

>56 

(ove

rall: 

23.3) 

Peasant 

(overall

: 45.8) 

Petty 

traders 

(Overal

l: 40.0) 

Civil 

servants 

(overall: 

14.2) 

Mkunazi

ni (n = 

30) 

18.9 27.7 52.4 20.6 13.3 18.8 50 26.2 17.5 25 

20.0 33.3 17.6 

Kikwajun

i (n = 30) 

29.7 22.9 4.8 27.9 33.3 25.0 10 31.0 27.5 17.9 27.3 22.9 23.5 

Malindi  

(n = 30) 

16.2 28.9 19.0 29.4 13.3 25.0 20 21.4 27.5 28.6 20.0 27.1 35.3 

Mtendeni 

(n = 30) 

35.1 20.5 23.8 22.1 40.0 25.0 20 21.4 27.5 28.6 32.7 16.7 23.5 

Total     

(N = 120) 

100 100 100 100 100 100 100 100 100 100 100 100 100 
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Note: 10 – Primary School 

          20 – Secondary School 

           30 – College  
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Generally, on assessing the main occupation, the study results showed that 45.8% (n 

= 120) of households were peasants which were the majority. Likewise, the finding 

showed that there were 40% (n = 120) of the households which were petty traders 

(Table 1). 

Moreover, interview results showed that there was a significant difference in income 

earning among the households (t = 0.197, P = 0.031, n = 120). However, majority of 

the respondents were earning between Tshs. 250,000 and 300,000 (71.7%) (Table 2). 

Table 2:Income per month and household size (n = 120) 

Income per month (Tshs.) Household size 

Income Percentag

e (%) 

Household 

size 

Percentag

e (%) 

150,000-200,000 29.2 1-5 20.0 

250,000-300,000 58.3 6-10 71.7 

Above 300,000 12.5 11-15 8.3 

Total 100 Total 100. 

    

4:3 Objective 1: Energy sources used by household in urban Zanzibar 

Overall, 42% (n = 120) of respondent claimed that they use firewood and is the most 

preferred energy source for the community of urban Zanzibar Other sources are 

summarized in Table 3. 
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Table 3:Energy sources used by households (n = 120) 

Energy source Percentage (%) 

Charcoal 25.0 

Electricity 15.8 

Gas 5.8 

Firewood 41.7 

All 11.7 

Total 100 

 

On contrary to that 33% (n = 120) of the respondents spent less than Tshs. 20,000 for 

buying firewood per month whereby 41.7% (n = 120) did not spent money to buy 

that energy source. In addition to that 100% (n = 120) of the LPG users spent greater 

than Tshs. 20,000.to buy gas (Table 4).  

 

Table 4:Amount of money (in Tshs.) respondents claimed to use for buying 

different sources of energy per month 

Type of 

Energy 

sources 

Cost level Total 

(%) 

Not 

using 

5,000-

10,000 

11,000-

15,000 

16,000-

20,000 

> 

20,000 

 



 

48 

Firewood 41.7 11.6 32.5 14.2 0.0 100 

Charcoal 0.0 20.2 53.3 15.0 11.5 100 

Electricity Did not 

respond 

Did not 

respond 

Did not 

respond 

Did not 

respond 

Did not 

respond 

none 

LPG 0.0 0.0 0.0 0.0 100 100 

4.4. Objective 2: To Determine the efficiency of each energy source in cooking 

250 grams of beans.  

In this objective, the efficiencies of energy sources were compared.  

4.4.1: Time per unit energy source spent to cook 250g of beans. 

The mean time in minutes (mean ± standard error) spent per each experiment to 

cook250g of bean is summarized in Table 5 below. Statistically ANOVA test showed 

that there was a significant difference in the time used to cook 250g of beans among 

four energy sources (F = 232.26, df = 3, P < 0.001). This result demonstrated that the 

LPG was the most efficient energy source among the other three source. 

Table 5:The mean time spent per energy source to cook 250g of beans (n = 120) 

Energy sources Mean Time (minutes) and standard error 

LPG 121.2 ± 0.12 

Electricity 135.0 ± 0.12 

Charcoal 137.4 ± 10.2 
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Firewood 182.4 ± 0.42 

 

4.4.2. Objective 3: To determine the unit cost associated with cooking 250 grams 

of beans among the different energy sources. 

The results from four experiments showed that the cost of LPG that was spent to 

cook 250g of beans was Tshs. 1,711; equivalent to 55% of total cost including the 

remaining three sources. The cost for electricity was Tshs. 643.47; which is 

equivalent to 21% of the total cost. Furthermore, the cost of charcoal was Tshs. 

387.10; which is equivalent to13% and firewood was Tshs. 347 which is equivalent 

to 11% of the total cost. These results indicated that LPG has higher cost followed by 

electricity, charcoal and firewood the least (Table 6). 

 

Table 6:The cost spent to cook 250 of beans (n = 120) 

 

 

 

 

Energy sources Cost (Tshs.) Percentages 

(%) 

LPG 1,711/= 55 

Electricity 643/= 21 

Charcoal 387.10/= 13 

Firewood 347/= 11 

Total Cost 3088.1/= 100 
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CHAPTER FIVE 

5.0 DISCUSSION 

The study results showed that female respondents were majority. This is probably 

due to the fact that female are mostly engaged in cooking in Tanzania. These results 

were supported by Heltberg (2003).  

 

Majority of respondents aged between 36-55 years old, this is due to the fact that, 

they are the active age group in the society, where mostly engaged in socio-economic 

activities. It allows people to realize their potential for wellbeing throughout their 

lives and to participate in society according to their needs, desires and capabilities, 

while providing them with adequate protection, security and care when they need 

assistance. Also these findings were supported by the work of Alice (2012). 

 

Moreover the study show that 85% of the respondents have formal education as 

many developing countries, have. Formal education is the largest industry and the 

greatest consumer of public revenues. Zanzibar is among poor nations that invests 

substantially in education for different reasons such as educate farmers, secondary 

school graduates with some knowledge and skills needed to perform technical and 

administrative functions, College graduates with advanced training that needed to 

provide the professional and managerial expertise necessary for a modernized public 

and private sector. Also these findings are supported by the work of Kizerbo (1991). 
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The average household size of majority of respondents is 8.0 people which are the 

normal household size of Zanzibar. This figure is related to the findings of census 

conducted in 2012, which show the average household size of Zanzibar is 5.1. 

Interview results also showed that majority of respondents spent less than Tanzania 

shillings 20,000 for buying firewood as well as charcoal per month. These results 

suggest that greater number of the urban community of Zanzibar household with low 

level of income rely on biomass fuels. This is supported by the study conducted by 

Hosier and Dowd (1987). 

 

The results revealled that charcoal and firewood are highly preferred by the 

community of urban Zanzibar probably due to the fact that they are cheapest source 

of energy which is locally available. These findings are supported by the study 

conducted by Masoud, (1999) on Fuelwood use in Zanzibar Town. In addition Kaale 

(et al., 2000) and Kulindwa (et al., 2001) had similar conclusion about firewood 

consumption, although energy sources have negatively effects on human health. 

Over dependence on fuelwood cause environmental degradation and biodiversity 

loss. 

 

In addition results show that the LPG is the most efficient energy source. However, it 

is also the most expensive energy source. These findings are in agreement with what 



 

52 

Norconsult Tanzania Limited (2002). LPG is particularly well suited to domestic 

cooking and heating and promotes sustainable environment because of the following 

advantages: 1. Cleanliness: LPG burns efficiently, without producing smoke and 

with low pollutant emissions. These qualities reduce indoor pollution and therefore, 

LPG could be a major contribution to a better health of women and children. 2. 

Portability: It is easily liquefied and stored in pressured containers. These properties 

make LPG portable, and hence, it can be easily transported in cylinders to end users 

without spillage. 3. Safety: It is safer to use because of the packaging and less 

susceptible to adulteration. 4. Environmental friendly: From an environmental point 

of view, LPG emits much less CO2 i.e. greenhouse gas and the primary source of 

global warming when burned than woodfuel and other traditional fuels. 

5.2 Conclusion 

The results revealed that the most useful energy sources in urban Zanzibar 

households are firewood and charcoal. However, the efficiency of these fuels is low 

and considerable amount of energy is wasted. On the other hand LPG and electricity 

are seen as the most efficient as they are clean, environmental friendly and the best 

choices for environmental conservation although are the most expensive fuels. Thus, 

for environmental conservation the use of LPG and electricity is highly appreciated 

and thus need to be subsidized. 

5.3. Recommendations 

The Government of Zanzibar should subsidize the price of electricity and LPG in 

such a way that local community can purchase and use for cooking.  
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The Government of Zanzibar should make policies that will improve the use of 

alternative energy sources for the environmental sustainability like LPG and 

electricity in Tanzania. 

The government should provide education to the households on the appropriate 

energy sources for cooking. Since other energy sources such as firewood an charcoal 

seemed to be dangerous for human life as well as environment in general.  

The Department of Energy in Zanzibar should initiate and encourage private sector 

and community based initiatives to take the lead in the provision of sustainable, 

affordable and efficient modern energy services to reduce dependency on biomass 

fuels. 

5.4 Recommendation for Further Research 

Due to time constraints, the study biased on four sources of energy in urban Zanzibar 

only. It is recommended that further researches need to be done for different sources 

of energy that are used by Zanzibarians such as solar energy, kerosene, wind energy 

and coconut residues based in Zanzibar (Unguja and Pemba). 
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APPENDIX 1 

Interview Questions for Local Communities (Households). 

The Efficiency of Energy Sources Used By Household in Urban Zanzibar: Best Choice 

for Environmental Conservation. 

Instruction 

This questionnaire is for academic purpose only; feel free to bring about required 

information. Your information will be confidential. Please select appropriate answer in 

your opinion and make a tick mark () in the space provided for questions that have 

listed the possible answers.  

A Personal Identity 

1. Shehias.................................... 

2. Age………………………….... 

3. Sex……………………………a) Male              [  ]                    b) Female           [  ] 
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 3. Marital status………………..a) Single            [  ]                        b) Married          [  ] 

c) Divorced [  ]…                         d) Widowed….. [  ] 

4. Education level……………….a) No education [  ]          b) Primary education   [  ] 

 c) Secondary education…………….[  ]             d) Above secondary education......[  ]  

5. Occupation 

a) Farmer……… [..]  b) Petty Trader ……………………[..] c).Civil 

servants………..[..]. 

.d) other specify…………………………………………………………...…… 

6) What is your   income per month (T.shs?)  

a)50,000/=…………………..100,000/= [ ]                            

b)100,000/=………………………150,000/= [  ] 

c) 150,000/=………………….200,000/= [  ]                            d)> 200,000/=  [  ] 

 7) Household size…………………………………………….. 

a) 1-5 [  ]                                                               b) 6-10 [  ]      

 c) 11-15 [  ]                                                           d) 16-20 [  ] 

B. Utilization of Natural Resources 

8).What is the common energy sources used in your house? 

a) Charcoal……………………..……[..]…………b).Electricity…………………[..] 
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c).Gas………………………………...……[..]          

d) Firewood……...………………….……[..] 

e).Both………………………………...…..[..] 

9).How many charcoal bags (35-40kg) do you use per month?  

a)1-2 [  ]                                                                          b)3-4 [  ]   

 c) 5-6 [  ]                                                                       d)7-8 [  ] 

10).How many bundles of firewood (12kg) do you use per month? 

a)1-2 [  ]                                                                                b) 3-4 [  ]   

c) 5-6 [  ]                                                                               d) 7-8 [  ] 

11) How many kilogram of gas do you use per month? 

a) 1-5 [  ]                                                       b) 6-10 [  ]     

c) 11-15 [  ]                                                   d) 16-20 [  ] 

12) How much Tshs. do you pay for buying one bundle of firewood? 

a)1,000/=                                                                             b) 1,500/=     

c) 2,000/=                                                                            d) 2,500/= 

13) How many bundles of firewood do you use per month? 

a) 1-2 [  ]                                                                    b) 3-4 [  ]    
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c) 5-6 [  ]                                                                    d) 7-8 [  ] 

14) How much Tshs. do you use for buying charcoal bag per month? 

a) 10,000/=……………………………[..]……………b).12, 000/=………..[..] 

 c) 15,000/=…………….…..[..]…………… d) above 15,000/=…………[..] specify. 

15) How much Tshs. do you pay for buying gas per month? 

 

 

 

 

 

 

y 


