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ABSTRACT 

Access to . secure energy supplies is widely acknowledged as a critical foundation for 

sustainable development. Rural households are highly dependent on forest resources 

for their livelihoods including energy needs. Fuelwood is a non-timber forest product 

(NTFP) that accounts for one of the main uses of forests and woodlands. Despite 

substantial household electrification programmes in South Africa, the use of fuelwood 

as a source of energy continues. Rural households are highly dependent on forest 

resources for their livelihoods including energy needs. Biomass energy plays a key role 

in meeting the energy demands of the rural population including cooking needs of 

households. 

Fuel wood supply is a crucial issue as it affects environmental, health and social 

aspects. These are the issues that face the rural poor every day of their lives. To 

improve the environmental health and social aspects coupled with the use of fuel wood, 

government has embarked on an electrification programme. According to (Shackleton 

et.al (2007) South Africa produces and consumes over 60% of the electricity on the 

African continent and it is a twelfth highest carbon emitter in the world. However, 

despite the substantial household electrification the use of fuelwood as a source of 

energy continues, reason being that most of these households cannot afford the 

appliances nor monthly costs of electricity. lLJ;~RY j 
In addition intensive household use of fuel wood as a common property resource goes 

largely unregulated, and thus poses a high risk to both trees and the people who 

depend on them for their livelihood. Shackleton in ProBEC (2007) and Bhattacharya 

(1999) identified different traditional cooking technologies such as traditional clay stove, 

three stone traditional stoves and mud stoves existing in the rural sectors as 

"inefficient". This is because air pollution from using fuel wood unsustainably is still a 

familiar sight in developing countries, where women and children are the most affected. 

Researches has identified biomass smoke as a cause of acute upper and lower 
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respiratory infections, chronic bronchitis, lung cancer, asthma, pulmonary tuberculosis, 

low birth weight babies and cataracts (Akhtar, 2007). There is therefore a need to 

establish how communities use fuel wood energy to minimize on wastage and exposure 

to poisonous gases. 

The main objective of the study is to analyse the use of biomass energy in Khaukhwe 

village of Greater Taung Municipality of the North West Province. The study was 

conducted among 180 respondents. Data were collected using structured 

questionnaires which included open and closed ended questions. Questionnaires were 

coded, captured and analysis was done using Statistical Package for Social Sciences 

(SPPS). The findings show that 23.9% of the respondents were married and mostly 

were females 62.2%, 56.67% had 1-3 children with 11.67% having 4-6 children; 

66.7% had between 4-6 members in the household. The findings revealed that 89.91 % 

respondents walks 1-3 km to collect biomass fuel. 

The most predominant type of energy used is biomass 99.4% and the respondents 

preferred biomass 99.4% and is important to them 91.1 % indicated that biomass is 

important to them. Of all types of biomass listed, wood was the most predominant type 

used 98.3% and was also important to them 97.2%. The find ings show that the 

respondents were favorably disposed to the use of biomass through the following 

statements and indicated that biomass is cheap 77 .8%, biomass collection is gender 

biased 68.3%, biomass collection is time consuming 53.9% and biomass is easily 

accessible 46.7%. it was strongly agreed that biomass is cheap hence the high 

dependency rate. The study revealed that biomass was mainly used for cooking and 

space warming 100%, the constraints in biomass collection impacted on the harvesters 
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100%, distance travelled for collection was 100%, labour involved in harvesting 100%, 

harvesting biomass is time consuming 100% and is done frequently100%, there were 

health hazards 100% and reduces agricultural activities 99.4. The analysis of the results 

shows that the autonomous level of use of biomass by rural dwellers is -10.26. 

The model has a good fit and it is significant at 1 % (x2 = 84263.00, df = 162, p < 

0.01). Fourteen explanatory variables were significant while four variables were 

insignificant. The significant variables include attitude ( t =-4.112 , p < 0.05), 

constraints ( t = 3.815, p < 0.05), age ( t = 4.944, p < 0.05), race( t = 2.234, p < 

0.05), Gender( t = 3.406, p < 0.05), language( t = -13.544, p < 0.05), educational 

level ( t =-8.189, p < 0.05), employment type( t = -10.115, p < 0.05), dwelling type ( 

t = 2.364, p < 0.05), distance for biomass collection ( t = 5.142, p < 0.05), cooking 

times per day ( t = -12.385, p < 0.05), cooking duration per meal ( t = 14.882, p < 

0.05), cooking years ( t = -9.846, p < 0.05) and homes with separate kitchen ( t = -

7.908, p < 0.05). 
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CHAPTER 1 

1. INTRODUCTION 

Biomass is a non-timber forest product (NTFP) that accounts for one of the main uses of forests 

and woodlands Dovie, (2004). Access to secure energy supplies is widely acknowledged as a 

critical foundation for sustainable development Shackleton (2007). Within this understanding, 

many countries including the post-apartheid government in South Africa, undertook massive 

electrification programmes Howells, (2006). This chapter introduces the use of biomass as a 

source of energy, the problems surrounding its use, the research objectives and the key research 

questions that are to be answered. 

1.1 PROBLEM STATEMENT AND FOCUS 

Rural households are highly dependent on forest resources for their livelihoods including energy 

needs. Biomass energy plays a key role in meeting the energy requirements of the rural 

population including cooking needs of households. Fuelwood supply and demand is a crucial issue 

as it spans energy, environmental, health and social aspects, and is often particularly important for 

the poorer sectors of the community Shackleton (2007). These are the issues that faced by the 

rural poor every day of their lives. To improve the environmental, health and social aspects 

coupled with the use of fuelwood, government has embarked on an electrification programme. 

According to Shackleton (2007), South Africa produces and consumes over 60% of the electricity 

on the African continent and it is a twelfth highest carbon emitter in the world. 

However, despite the substantial household electrification the use of fuelwood as a source of 

energy continues. The reason for this is that most of these households cannot afford the 

appliances and/or monthly costs of electricity. In addition, intensive household use of fuelwood as 

a 'common property resource' goes largely unregulated and poses a high risk to both trees and 

the people who depend on them for their livelihood Programme for Basic Energy Conservation 

ProBEC, (2007). Of the many different traditional cooking technologies for example, traditional 

clay stove, three stone traditional stoves, mud stoves, etc) existing in the rural sectors most have 

been identified as "inefficient" Bhattacharya et al, (1999) and air pollution from using fuelwood 

unsustainably is still a familiar sight in developing countries, where women and children are the 

most affected DME, (2003). 



Research identified biomass smoke as a cause of acute upper and lower respiratory infections, 

otitis media, chronic bronchitis/obstructive airway diseases, lung cancer, asthma, pulmonary 

tuberculosis, low birth weight babies, cataracts, and mouth/nasopharyngeal carcinoma Akhtar, 

(2007). There is therefore a need to establish how communities use fuelwood energy to minimize 

on wastage and exposure to poisonous gases. Energy is central to sustainable rural development 

and poverty reduction efforts as it affects all aspects of development, i.e., social, economic and 

environmental including livelihoods, access to water, agricultural productivity, health and 

population levels, education and gender-related issues. Denton (2002:9) noted that none of the 

Millennium Development goals can be met without major improvements in the quality and quantity 

of energy services in developing countries. 

According to Benneh (1996) all energy systems whether being produced, converted or used, have 

beneficial as well as adverse impacts on the environment. The increasing use of energy has also 

brought with it a number of serious problems, such as global warming. Biomass energy has a 

number of unique attributes and is often classified as renewable. Biomass energy is usually 

defined as consisting of fuel wood, charcoal, agricultural residues, and animal dung. Agriculture is 

the dominant economic activity in rural areas where most users of biomass fuels reside as biomass 

energy is often associated with agriculture. Agriculture recycles animal dung and crop residues to 

useful energy for the household. Other non-agricultural sources of energy include forest cut wood 

and charcoal combustible ESMAP (2000).The current practice of carrying fuelwood on the head or 

in a wheelbarrow that is mostly undertaken by women and children creates a burden due to 

walking long distances, and the long time spent fetching fuelwood. Men, unlike women usually 

collect fuelwood for use in community ceremonies such as weddings and funeri si..l ;~RY j 
Fuelwood scarcity has more negative implications for women who use fuel wood regularly than for 

men who use it at community ceremonies. The ceremonies do not take place regularly and when 

they do, necessary time can be set aside. But cooking in a household has to be done on a daily 

basis; this makes women particularly those in poor communities, spend a large part of their time 

on fuel wood collection. In many developing countries, the lack of access to convenient and 

efficient energy services is a major barrier to achieving meaningful and long-lasting solutions to 

poverty. Of course, providing quality energy services will not in itself eliminate poverty. However, 

when poor communities obtain access to convenient and efficient energy services, one major 
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barrier to poverty reduction can be lowered or removed. Energy plays a fundamental role in 

shaping the human condition and is central to improve social and economic well-being. Energy is a 

key for relieving poverty, improving human welfare and raising living standards. 

Much of the current energy supply and use, based as it is on limited resources of fossil fuels, is 

deemed to be environmentally unsustainable. There is no energy production or conversion 

technology without risk or waste. Somewhere along all energy chains from resource extraction to 

the provision of energy services pollutants are produced, emitted or disposed often with severe 

health and environmental impacts. Even when a technology does not emit harmful substances at 

the point of use, emissions and wastes are often associated with its manufacture or other parts of 

its life cycle. Combustion of fossil fuels is chiefly responsible for urban air pollution, regional 

acidification and the risk of human-induced climate change IEA (2002) . 

There are different types of energy sources, i.e., primary and secondary energy sources. Primary 

energy sources (meaning energy created directly from the actual resource) can be classified in two 

groups' i.e. non-renewable or renewable. Secondary sources are derived from primary sources. 

Secondary sources of energy are used to store, move, and deliver energy in an easily usable form, 

examples include electricity and hydrogen IEA (2002). 

Non-Renewable Energy Sources: Energy from the ground that has limited supplies, either in 

the form of gas, liquid or solid, are called nonrenewable resources. They cannot be replenished or 

made again in a short period of time. Examples include: oil (petroleum), natural gas, coal and 

uranium (nuclear). Oil, natural gas and coal are called "fossil fuels" because they have been 

formed from the organic remains of prehistoric plants and animals. 

Renewable Energy Sources - Energy that comes from a source that's constantly renewed, such 

as the sun and wind, can be replenished naturally in a short period of time. Because of this it is 

sustainable. Examples include: solar, wind, biomass and hydropower. Currently less than 2% of 

the world's electricity comes from renewable resources IEA (2002). 

1.1.1 Different forms of biomass energy and their sources 

Biomass energy is usually defined as fuel wood, agricultural residues, and animal dung. In essence 

biomass energy is derived from recycling agricultural by-products, animal dung and crop residues 

3 



to useful energy for the household. Biomass is material derived from living organisms such as 

trees, shrubs and cow dung. In contrast, biomass means plant and animal based material. There 

are different types of biomass energy, namely; crop residue which is the maize cob, rice husk, 

straw animal dung which consists of cow, and donkey dung and waste materials such as papers 

(World Bank, 1980). Biomass for household use is gathered from roadsides, natural woodlands, or 

communal woodlots. It can be grown on the homestead in private woodlots. There are non

industrial plantation of different types in Malaysia and Indonesia for example coconut, rubber, 

fruits orchards and trees in homestead and gardens have gained recognition as important sources 

of wood fuel supply Kituyi (2001). 

In Thailand, the energy balance shows that bagasse and rice husk accounted respectively for 

7.9% and 1.6% of all energy used in the country in 1995. Once collected biomass may be 

transported to homestead on the heads of women and children, strapped to a mule or the back of 

a bicycle, piled in a wheelbarrow or on a scotch-cart Kituyi (2001). Household energy supply 

strategies vary from country to country and from village to village. Moreover when the primary 

household fuel is biomass, energy supply strategies are inseparable from land management 

strategies and are thus dependent on political and socio-economic issues like land tenure and tree 

tenure. In Indonesia, crop residues accounted for 7-8% in 1992, in Malaysia it was 15-16% in 

1990. Evidence from limited surveys indicates that biomass in the form of residues plays important 

role particularly in areas where wood as a source of energy is in short supply Cecelski (2000). 

Fuel wood is a non-timber forest product (NTFP) that accounts for one of the main uses of forests 

and woodlands Dovie (2004). Access to secure energy supplies is widely acknowledged as a 

critical foundation for sustainable development Shackleton (2007). Within this understanding many 

countries including the post-apartheid government in South Africa, undertook massive 

electrification programmes Howells (2006). This chapter introduces the analysis of biomass energy 

use, the constraints surrounding its use, the research objectives and the key research questions 

that are to be answered. 

According to Thomas in Denton (2002) energy is basic to all human activities as it is indispensable 

to meeting daily needs and to achieving even minimal economic and social development. In 

addition, energy is central to sustainable rural development and a poverty reduction effort as it 

affects social, economic and environmental development. Energy can play a crucial role in 

underpinning efforts to achieve the Millennium Development Goals, and improving the lives of 
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poor people across the world. Hence lack of access to adequate, affordable, reliable, safe and 

environmentally benign energy is a severe constraint on development. Thus Denton (2001:9) 

believes that none of the Millennium Development Goals can be met without major improvements 

in the quality and quantity of energy services in developing countries. 

According to Nadejda in IEA (2000:68) rural Africa is characterized by a heavy dependency on 

biomass energy. Essentially all of those users of traditional fuels reside in developing countries and 

most of them live in rural areas. The effect of firewood use in rural areas is that wood is 

extensively subsidizing the poor and the unemployed villagers. The free availability and 

accessibility of firewood leads to exploitation of the environment, at the same time rapid 

harvesting of trees and their slow recovery rate leads to women traveling long distance in search 

for fuel wood. Due to the aforementioned activities, fuel wood in rural areas is heavily gathered 

and consumed in unsustainable manner by households in the village there is likelihood that the 

community in Khaukhwe is doing the same practice. 

1.1.2 Biomass energy use in rural areas 

Wood and charcoal for example, are significant source of jobs in rural areas where high 

unemployment often drives people to take jobs in towns and cities dividing families. Wood and 

other types of biomass are widely used as fuels in the domestic and industrial sectors, basically 

because they are cheaper than other fuels. Local availability and reliability of supply add to the 

economic advantages because it has been used by rural populations for innumerable centuries for 

their energy use like cooking, heating and lighting. According to Kgathi (1994) in Molepolole fire 

wood is socially used for open fire in weddings, funerals and other rituals. The firewood is used in 

funerals to prepare food and bath water whilst adult males use it at the assembly point (the 

kgotla). The use of wood and some other forms of biomass energy such as charcoal generates 

local employment than any other form of energy. In Ghana in a village called Obakrowa for 

example, large amount of unskilled labour is engaged in growing, harvesting, processing, 

transporting and trading the fuels which generates off-farm income for rural populations, either 

regularly or off-season World Energy Outlook (2000).The situation in this rural areas ensure 

sustainability because they do not only cut down the trees, they also grow them. The sustainable 

use of biomass energy sources helps to manage the local environment. Sustainable use of biomass 
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is also beneficial for the global climate, because it is carbon-neutral whereas substitution by fossil 

fuels would add to the greenhouse effect (World Energy Outlook, 2000) . 

1.3 RESEARCH QUESTION 

The purpose of the study was to analyse the use of biomass energy in Khaukhwe village. The 

study ought to find answers to the following questions: 

1. What are the personal characteristics of the respondents and their agricultural activities? 

2. What are the types of energy used, their preference and the type of transport used? 

3. What are the types of biomass used, their preference and importance? 

4. What is their attitude towards the use of biomass energy and the purpose for which biomass 

is used? 

5. What are the constraints associated with the collection of biomass and why is it used as 

energy source? 

1.4 OBJECTIVES OF THE STUDY 

The main aim of this study is to analyze the use of biomass as energy source in Khaukhwe village. 

The following objectives were outlined to address the specific problems of the study: 

1. To identify personal characteristics of rural dwellers and the types of biomass used for 

energy; 

2. To identify their main preferred type of biomass and their attitude towards the use of biomass. 

3. To determine energy needs of rural households and the constraints associated with the use 

of biomass energy; and 

4. To identify the reasons for use of biomass energy. 

1.5 HYPHOTHESIS 

The hypothesis is that there is no significant relationship between socio-economic characteristics 

and the use of biomass. 

1.6 SIGNIFICANCE OF THE STUDY 

Although the use of fuel wood by rural women is of great importance for their survival, it is usually 

dismissed as a free commodity. Its free availability and accessibility leads to exploitation of the 
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environment. The community's heavy reliance on biomass energy may result in exploitation of the 

forest and thus resulting in soil degradation and deforestation causing extinction of important 

trees and shrubs. Their cutting down of trees may destroy the forests in which other species such 

as birds, snakes and other wild animals depends on. 

At the same, time rapid harvesting of trees and their slow recovery rate leads to women traveling 

long distance in search for fuel wood. The study is therefore based on the analysis of biomass 

energy use in Khaukhwe. This study is influenced by the fact that there is little information about 

the profile of Khaukhwe village hence the necessity of this research. The research will help in 

making the municipality aware of the energy needs in Khaukhwe. The information may be useful 

to policy makers, development planners and environmentalists. 

1.7 DEFINITION OF TERMS 

Explanation of the key concepts and their meaning is necessary in the context of this study for a 

better understanding of the literature reviewed: 

Biomass energy: Is defined as fuel wood, charcoal, agricultural residues, and animal dung. 

Because agriculture is the dominant economic activity in rural areas where most users of 

traditional biomass fuels reside, much "traditional" energy is associated with agriculture. In 

essence, it recycles agricultural byproducts (animal dung and crop residues) to useful energy for 

the household. Where non-agricultural sources of energy such as forests are available, they also 

contribute to energy budgets mainly in the form of cut wood and charcoal ESMAP (2000) . 

1.8 OUTLINE OF THESIS 

This study is divided into five chapters: I NWU· I 
_LIBRARY 

Chapter 1: Introduction 

Chapter one begins with a descriptive definition of the main concept of this study, namely, 

biomass followed by the background discussion, definition of the main concept of the study i.e. 

biomass energy, the research problem, objectives of the study, significance of the study, research 

questions, hypothesis to be tested . 

Chapter 2: Literature Review 

The chapter will explore both conceptual and theoretical issues around biomass energy use. 
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Chapter 3: Research methodology 

This chapter will give the description of the study area and the overall design of the study as well 

as the rationalization for data collection methods. The chapter begins with the description of the 

physical location of the Khaukhwe area in Taung municipality before dealing with the methods 

used for data collection. 

Chapter 4: Presentation/discussion of the research results 

This chapter presents the results of the study by analyzing the use of biomass energy use. 

Chapter 5: The findings and recommendations 

This chapter analyses the finding and recommendations of the research results conducted in 

Khaukhwe village Local Municipality of Taung in the North-West Province. 
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2.1 INTRODUCTION 

CHAPTER TWO 

LITERATURE REVIEW 

The chapter aims at familiarizing readers with the theoretical literature reviewed on biomass 

energy use. The procedure was done by articulating and clarifying definitions of biomass as a type 

of energy. For a better understanding of the context of biomass energy, the literature reviewed 

the status of biomass energy use in Southern Africa and in South Africa. 

2.2 THE STATUS OF BIOMASS ENERGY USE IN SOUTH AFRICA 

According to FAO (2005) South Africa has extensive and valuable forest resources. In a global 

context, South Africa's plantations represent about 1 % of the world's forestry plantations of 109.5 

million ha. In their plantation statistics for 2006/2007, Forestry South Africa states that there is an 

estimated 1,266,194 million ha of plantations compared to 1,352 million ha in 2003. This means a 

drop in forest area of 221 000 ha (14.9%) since 2003.The natural forests and woodlands benefit 

the communities by providing tangible and non-tangible goods and services. Trees and tree 

products of the woodlands and forests play an important and often under-estimated role for rural 

communities, and are central to their lives Timberwatch (2000). Nearly every aspect of 

development, from reducing poverty to improving health care, requires reliable access to modern 

energy services Baradei (2007). 

The development of forest plantation is of special significance to Africa where about 550 million 

people (75% of the population in Sub-Saharan Africa) depend on traditional biomass (wood, 

charcoal, cow dung, etc.) and lack access to electricity or any kind of modern energy service Ejigu 

(2008). In rural areas, energy is essential for development and is used to support a range of 

livelihoods demands. These can be broadly classified into energy services for households, 

community facilities and productive sector Mulugetta (2005). In industrialized countries, wood 

fuels have been largely replaced by more efficient and convenient sources of energy such as gas 

and electricity. This is however different in developing regions where people are not able to afford 

and access these fuels for cooking, lighting, and space heating Semu & Mawaya (1999). 
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Therefore wood remains a dominant form of energy, this means that the rural poor have a high 

dependence on collected fuel wood. Due to rural people's heavy dependence on biomass, they are 

forced to over exploit their natural resources together with their agricultural wastes Denton 

(2000). During wood shortages the poor households will use dung and straw as sources of energy 

while the wealthier households will shift to alternative fuels like gas and paraffin. Hall (1992) 

supports this view by pointing out that when biomass is in short supply as a source of energy, this 

usually indicates other developmental and environmental problems such as the challenge of 

eradicating poverty and underdevelopment in South Africa. Should forest management be related 

directly with developmental agenda, it has the potential to contribute to poverty reduction across 

the country. 

The shortage of biomass as a source of energy poses a big challenge involving the integration of 

social priorities, environmental issues, financial constraints, gender differences and demographic 

characteristics. The energy future of the biomass resource in Africa is uncertain unless fuel use 

patterns change Kituyi (2004) . The high energy prices experienced currently coupled with the 

inevitable inability to afford conventional cooking fuel alternatives make future dependence on fuel 

wood to be more certain. Denton (2002) indicates that access to adequate, safe, reliable and 

sustainable energy services at affordable prices are crucial in alleviating poverty and ensuring 

sustainability. However, due to Africa's consumption levels an increase in energy production and 

an alleviation of energy services remains a huge challenge. 

Consequently, higher dependence on biomass energy systems would grow in the foreseeable 

future thus placing enormous stress on the environment in terms of deforestation and soil erosion. 

According to Mather (1996: 15) to the great mass of African population that is rural, fuel wood is 

still the key energy source and some urban areas. Many years after the above concern was 

expressed regarding the fuel wood crisis for survival a similar sentiment for South Africans was 

registered in the editorial of Fuggle & Rabbie (1993) where they indicated that there is growing 

evidence that resource destruction from pollution and over-exploitation is now occurring on a scale 

that could endanger the process of development. 

On the 14th of May 2002 in New York, the United Nations Secretary - General Koffi Annan, 

highlighted five main areas where the World Summit on Sustainable Development WSSD (2012) 



can make a difference. Among others, energy was mentioned. Yet according to Gordon, 1990 in 

Denton (2002) energy poverty is more acute in developing countries where the problem is so 

severe, affecting women and children as main end users of biomass energy which could be the 

situation in Khaukhwe. Todaro (2000) indicates that the other energy crisis as it is sometimes 

referred to, is largely perceived as an environmental problem and as such a lot of emphasis is 

placed on fuel wood crisis and this is often equating with women. In Zimbabwe for example, fuel 

wood is the most important domestic energy in the country and is mainly used for cooking, 

lighting and heating for over 80% of the population mainly in the rural areas. Zimbabwe has many 

low-income urban households and is highly dependent on fuel wood, whereas fuel-wood is legally 

not a commercial fuel. 

The country's rural areas are facing more acute shortage of wood as well as land degradation, 

hence the collection of fuel wood requires a license from the government the emphasis here is to 

control the supply. In Southern Africa, a major study of nine countries by the ETC Foundation 

(1987) revealed increased fuel collecting times which placed a great burden on the labour budget 

of women. The findings included walking further and spending longer time to gather fuel wood. 

This pattern reveals a basic feature of rural energy problems in the third world. In Southern 

African countries most of the rural areas rely on wood for energy. This is emphasized by Kgathi 

(1994) who revealed that in Kenya, Tanzania, Mozambique and Zambia nearly all-rural households 

use wood for cooking. According to The Star (1999), a 26-year-old woman of Mirande from Malawi 

said that since her childhood, she has never heard of solar nor biogas as an energy source. She 

stated that she used firewood for all her energy needs because it is cheaper. 

The cheap and easy accessibility of fuel wood has led countries such as Namibia to experience 

wood fuel scarcity, deforestation and environment degradation problems revealed by Mussole in 

SADC Energy Bulletin (1990) the same might happen to Khaukhwe village. It is stated that about 

70% of the total population in Namibia lives in rural areas and their primary energy source is wood 

fuel. It is also indicated that over the past few decades the forest and tree covering Namibia has 

declined rapidly due to high usage of firewood by many people in rural areas. Hence the age-old 

Malthusian Principle indicated that "as population increases, so would the pressure on the 

environment and this would result in further depletion of natural resources and so on leading to a 

crisis of scarcity and human catastrophe". 
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Hence a calling for concerted efforts to preserve what is remaining, accompanied by improved 

forestry management Mung'Ong' & Shishira(1990) in SADC Energy Bulletin (1990). Studies carried 

out by Kgathi (1984) in Molepolole and Khakhea, revealed that the average daily household fuel 

consumption is 4.8kg in summer, 5.4kg in winter for Molepolole and 4.4kg in summer and 6.9kg in 

winter for Khakhea . These findings reveal the heavy dependence on firewood that might lead to 

deforestation in Botswana. Firewood collection in most of African countries is done by women and 

girl children. This is because the scarcer the wood is from the normal source women has to walk 

longer distance in search for firewood . 

It is believed that from a rural development point of view, energy including all other forms of 

infrastructure delivery has to be seen as one aspect of a broader range of development initiatives. 

It is only when planned and implemented in combination with other initiatives, that the real impact 

of energy in any given situation can be effectively measured. Hence the World Bank is committed 

to devoting significantly more attention and resources to the alleviation of the "energy poverty" a 

plan to achieve this is in place. The Bank's Action Plan calls for a strong effort to accelerate the 

opening of rural energy markets to help consumers to have a choice, and put in place better 

systems to deliver and finance rural energy. The Bank intends to base its efforts to provide better 

access to energy for rural people on four main principles namely: 

• Provide for consumer choice: A better choice of affordable energy sources should be 

provided to rural consumers. Informed consumers will choose the most cost-effective 

solution, according to their preferences. 

• Ensure cost-reflective pricing . Distortions in prices that are created by subsidies and 

taxes should be eliminated. They create a disincentive for entrepreneurial solutions to rural 

energy supply, and give consumers the wrong signals. 

• Overcome the high-first-cost barrier: The obstacle of the high initial cost of obtaining 

energy needs to be removed. Credit mechanisms, lower-cost equipment, and lower service 

standards can all contribute to achieve this. 

• Encourage local participation: Participation of local communities, investors, and 

consumers in the design and delivery of energy services is essential. Decentralized 

approaches need to be part of the solution, including systematic local capacity building 
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These are the basis for bringing better energy access to rural populations. The role of the 

government should change from central planning to support markets World Bank (1980). 

Statements applied from introduction to literature review suggest a selection of the hypotheses 

to the effect that: 

• The main types of biomass energy sources for the households are fuel wood, crop 

residue and cow dung /donkey dung. 

• These types of energy forms are normally used for cooking, heating space lighting. 

• Women and children, especially girls, are the main collectors and users of biomass 

energy. 

• The main supply sources of biomass energy are the forests and farmlands. 

• Among others, women walk long distance in search for firewood they carry heavy 

loads on their heads. Roaming male strangers expose women to abuse and 

sometimes they are affected by snakebites. 

• The impacts associated with the use of biomass energy are the physical, socio

economic and environmental impact Kgathi (1984). 

2.3 THEORETICAL PERSPECTIVES 

In order to understand the unprecedented exploitation of the environment and the reactions of 

people to these problems, sociological and ecological considerations are given to the conditions 

under which environmental issues become social problems. As each of the perspective discussed is 

of value in certain circumstances, and since environmental problem ecologically viewed are 

generally multi-dimensional, each perspective is assessed to the extent it makes a contribution to 

man and environmental debate. For this purpose, relevant excerpts drawn from Sullivan (1980) 

and Ramade (1981) are respectively offered. 

2.4 THE FUNCTIONALIST PERSPECTIVE 

The functional perspectives views society as a system composed of numerous integrated and 

interdependent parts. From this perspective, environmental changes become social problems 
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when they disrupt the smooth functioning of the system and threaten existence or effective 

operation of society. The relationship between this perspective and biomass use is that it shows 

how people need the environment for survival, but if the environment is disrupted, for example, 

when trees and shrubs are cut down for energy and are not being replaced, a deforestation 

problem will occur. The same can be a problem when cow dung, which could be used as fertilizer 

to add nutrients to the soil are being highly collected, where the environment will suffer from soil 

degradation and soil infertility. People will suffer and there will be no sustainable development 

because the future generation will not depend on the environment for survival. Hence, the 

recommendation of environmental law to protect the environment, and laws that are in place 

should be monitored to ensure sustainable environment (Sullivan, 1980). 

2.5 THE CONFUCT PERSPECTIVE 

The conflict theorists define society as an arena in which groups with varying amounts of power 

compete for scarce and valued resources. From this point of view, environmental problems are not 

due to the limited amount of resources in the world. Therefore, the problem is how much is 

available but, more importantly, who gets what share of what is available? The relationship 

between this theory and biomass energy is that there are traditional practices in most of the rural 

areas where the community is not allowed to harvest firewood or collect cow dung from the area 

that is reserved for the chief and family, even when the place has lot of trees and shrubs, the 

villagers are not allowed to harvest .Therefore, they rather walk long distances to collect firewood 

(own observation). 

In Madibe Makgabana in the North-West Province, for example, the land is divided into two parts, 

i.e., amongst the chief and the villagers for farming, grazing and harvesting of biomass. There are 

men who ensure that there is no trespassing for any reason on the land reserved for the chief, 

should one be found guilty of such act he or she is punished. Hence, there is conflict over 

resources because some people use power to deny others access to resources. 

2.6 AN ECOLOGICAL PERSPECTIVE 

This perspective emphasizes man as an integral part of nature and thus his relationship with the 

natural environment should be symbiotic, and not exploitive nor suppressive. It is maintained that 
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man must accept responsibility for stewardship of the earth, and supply appropriate environmental 

management based on ecological principles Ramade (1984).The relationship between biomass 

energy and this theory is that man has the right to benefit from the environment such as 

benefiting from harvesting the trees for firewood or for selling to earn a living. Man should not at 

the same time exploit the environment in either way. Hence, a need for an effective measure to 

control natural resources to ensure that the rural communities moderate their use of resources in 

order to meet the needs of the coming generations. 

2.7 BIOMASS ENERGY COLLECTION IN SOUTHERN AFRICA 

Since the beginning of human history, people have burnt wood to cook their food, stay warm and 

light their environment. Even today wood remains the world's mostly widely used renewable 

energy source. Although deforestation and mounting population pressure are constricting the 

wood supply, most of the wood burnt today is used much as it always has been. Africa has 

experienced rapid urbanization in the last three decades. Despite the rapid urbanization rate, the 

majority in many African countries still live in rural areas where it is estimated that over 75% of 

sub-Saharan Africa population reside and much of the modern energy produced in Africa is 

consumed in urban areas. According to Bhagaven (1992) in The Botswana National Energy 

Seminar (2002) available data indicates that most countries in sub-Saharan Africa have very low 

access to electricity and they depend largely on firewood. 

The shortage of modern energy has led to the increased dependence on fuel wood by the rural 

communities in order to meet their energy demands. In most of Sub-Saharan African countries, 

80-90% of the residential energy needs low-income households are met by fuel wood or charcoal. 

In South Asia dung and agricultural residues account for over half of biomass energy use. In Latin 

American countries biomass use is predominately made up of fuel wood for cooking and heating 

Bhagavan in The Botswana National Energy Seminar (2002).The energy dilemma in Sub-Saharan 

African countries like Zambia, Zimbabwe and Botswana has impacted negatively on the lives of 

women as it acts as a barrier to women empowerment. 

In rural areas fuel wood gathering takes place in subsistence basis to a far greater extent, as it is 

one of the regular activities of most households often involving a long walk with a heavy load. Fuel 

wood gathering seems to be the task for women and children rather than men for example, 
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women in Zambia, like others in most rural societies are responsible for domestic chores, including 

cooking, fetching water, cleaning of homes, nurturing of children and obtaining the energy 

resources. Although firewood has been used for cooking and lighting from time immemorial, it has 

now become scarce in the area and that impose a great burden on women. The cutting down of 

live trees for fuel wood has contributed to deforestation and depletion of wood resources in most 

rural areas in countries such as Botswana that has actually became one of the major 

environmental concerns Kgathi (1984). 

The crucial role that fuel wood plays tend to be taken for granted thus Garret (1998) put forward 

the view that where access to resources is free, people will tend to overuse them. Therefore a 

need for an effective measure to control natural resources, ensuring that the rural communities 

moderate their use of resources so that the resources can meet the needs of the coming 

generations. It is reported that the Rwanda energy picture is dominated by traditional fuel use 

with biomass (firewood 92.8%, charcoal and agricultural residues) making up 95% of total 

national energy requirement, 1 % by electricity and the rest 4% by petroleum and other products. 

Most of the energy used is by households, followed by industry, commerce and agriculture. 

2.7 .1 The energy situation in Botswana 

Botswana is located in Southern Africa and is one of the Sub-Saharan countries currently having 

poor rural electrification. The country has a human population of about 1.7 million and over 50.8% 

of the population resides in rural areas. The energy profile of Botswana indicates that the 

dominant energy source is fuel wood which is mainly used in rural areas Mmewa (1996). It is 

stated that even in areas where electricity is available, the majority of the rural poor and the low 

income groups in rural areas are incapable of affording initial costs of buying electricity. Studies 

carried out by Kgathi (1984) in Molepolole and Khakhea revealed that firewood collection in 

Botswana is done by women and girl children with environmental problems burdening on them. 

This is because the scarcer the wood is from the normal source, women has to walk longer 

distance in search for firewood Kgathi (1984). 

2.7 .2 Energy situation in Uganda l NWU· I 
LIBRARY_ 

Adequate and reliable sources of energy are critically needed for economic growth, sustainable 

development and achievement of the Millennium Development Goals. However, expanding access 
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to energy particularly in the rural areas is a major challenge. Uganda's domestic energy potential 

includes solar and wind capacity, and large quantities of fuel wood. Biomass, including firewood, 

charcoal, and crop residues, plays a very significant role in Uganda's energy supply, contributing 

approximately 92% of the total energy consumed in the country. It provides almost all the energy 

used to meet basic energy needs for cooking and water heating in rural and most urban 

households, institutions, and commercial buildings. Uganda, like in Botswana, biomass energy 

collection is solely women and girls' responsibility. It is reported that due to high dependency on 

wood for both domestic and industrial use Uganda's forest is demolished. As a result, women have 

to walk long distances in search for firewood and that result in women failing to engage in other 

production activities gardening Songela (2003). 

2.7 .3 Energy situation in Tanzania 

Tanzania has more than 34 million people. Most of them are on the mainland 99%. With such a 

population the deforestation rate can be significantly felt due to increased demands on the use of 

forest and woodland resources for the majority to gain livelihoods. According to Mnzava (1991) 

99% of Tanzanians living in rural areas and about 90% of urban dwellers are heavily dependent 

on wood-energy for cooking and warming. Wood-energy dominates the household budgets in 

Tanzania and other countries south of the Sahara. In Tanzania, wood-energy is the only physically 

and economically available source of domestic and cottage industrial use Mnzava (1991). 

Degradation of forests and woodlands due to increased wood activities has widespread social and 

economic consequences and with negative effects to the environment Mnzava (1994) . 

2.7 .4 Energy use in Rwanda 

Core to the country's environment, poverty and energy situations is the use of wood fuel for most 

of Rwanda's energy requirements contributing to deforestation, land degradation and air pollution. 

The Rwanda energy picture is dominated by traditional fuel use with biomass firewood 92.8%, 

charcoal and agricultural residues making up 95% of total national energy requirement, 1 % by 

electricity and the rest 4% by petroleum and other products. Most of the energy used is by 

households, followed by industry, commerce and agriculture. Approximately 90% of households 

depend on wood for cooking and kerosene for lighting. Where available, electricity is considered 

expensive, and is too costly for household cooking use Linking energy with survival (2005). 
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2.7 .5 Energy use in Zambia 

Zambia is well endowed with energy resources except for petroleum, all of which is imported. 

Despite Zambia's rich energy resource base, only about 20% of its population has access to 

electricity. Electricity, petroleum and coal are mainly used for commercial purposes. Wood fuel is 

the dominant source of energy in Zambia, accounting for more than 80% of the country's total 

energy supply. Most households use wood for fuel, and its usage has increased over the years. In 

the rural areas, only 2% of the people have access to electricity and only 1 % use electricity for 

cooking and lighting. Although Zambia has substantial natural resources, they have not been 

adequately harnessed to provide modern energy services. Almost 80% of the people lack access 

to electricity, and wood fuel (mostly supplied by women) as the latter is a major source of energy 

for households and small enterprises. 

This situation that makes gender issues so critical in the energy sector, because women are at the 

centre of the country's energy supply issues. Women in Zambia as in most societies are 

responsible for domestic chores including cooking, fetching water, cleaning the home, taking care 

of the children and obtaining firewood. Wood has been used for cooking and light from time 

immemorial, firewood has now become scarce in most areas which impose great burdens on 

women. They have been known to spend most of the day in search of firewood, and yet this is 

only one of their many tasks. The search for firewood poses risks to women ranging from snake 

bites to assault and rape, and carrying it back home is physically draining. Most importantly 

collection of firewood robs women of time that could be spent on productive activities, making it 

very difficult to have any time to engage in income-generating activities. The use of biomass also 

causes indoor pollution, which in turn causes respiratory infections and eye problems. 

2.7.6 Biomass energy use in India 

India faces a significant challenge in providing access to adequate, affordable, and clean sources 

of energy, especially cooking fuel to a large section of population, most of which live in rural 

areas. As per the 2011 Census, 55.3% rural households had access to electricity and almost 85% 

of rural households were dependent on traditional biomass fuels for their cooking energy 

requirements. Further, as per the National Sample Survey Organization (NSSO, 2011) report there 

has been an increase in biomass fuel use in terms of absolute quantity consumed over the past 
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decade among rural households. This is an area of concern, given the considerable health impacts 

of burning biomass fuels apart from being a hindrance to achieving developmental goals, i.e. 

ensuring a minimum standard of living and provisioning of basic minimum needs. Thus a transition 

to cleaner forms of energy in terms of access to electricity and other modern energy forms would 

have implications not only on energy security, but also with respect to enabling gender equality 

and bringing about greater development and social progress Sinha & Joshi (1997) . 

2.7 .7 Biomass energy use in Zimbabwe 

Every household 100% in Zimbabwe uses wood for heating, which is done on open fires ProBEC 

(2000). Fuel wood is the most important domestic fuel in the country. It is the major source of 

energy for cooking, lighting and heating for over 80% of the population mainly in the rural and 

peri-urban areas. Kerosene and coal are not readily available in Zimbabwe hence the usage of 

wood for space heating and lighting. There are several types of energy used in Zimbabwe, which 

includes biomass accounting for 50% of the energy used while coal and electricity account for 

13% and 12%, respectively. Fuelwood use in Zimbabwe requires a license from the government, 

apart from fuel wood there is coal domestically produced and is the most abundant source of 

primary energy found in Zimbabwe. 

There is about 21 % of the Zimbabwean population that uses electricity for heating water. The 

usage of electricity is limited since rural household incomes are seasonal and low to cater for the 

payment of electricity bills. Also the infrastructure such as lines and substations in rural 

communities is very poor. There is skewed wood availability in Zimbabwe with a deficit in the 

over-crowded communal lands and excess on commercial land. Forests are used primarily for fuel 

wood which satisfies 62% of domestic energy needs. Wood supply follows a number of different 

patterns depending upon how and where the wood is obtained including factors such as the 

distance from the source, transport and season. In Zimbabwe wood supply is normally provided by 

women and children like it is in Zambia and Rwanda. I NWU· I 
LIBRARY_ 

In Zimbabwe where wood is scarce, dung and crop residues are wood substitutes used for 

cooking, water heating and space heating. In households with cattle, people make cow dung 

cakes and leave them to dry, or they collect dry cow dung on the grazing ranges. During the dry 

season, when there is not enough grass for grazing, dung also becomes scarce. Crop residues are 
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mainly available during the harvesting season, with considerable regional variation. While wood 

continues to be collected freely and virtually at no cost by the rural population, there are some 

areas where wood is already commercialized due to scarcity. In urban areas fuel wood is 

purchased through wood vendors who travel to farming and other rural areas to source the wood. 

Wood-dependent households are mostly around 90% located in rural areas. While traditional stove 

technology is simple and does not require maintenance, it also tends to be inefficient as it requires 

continuous maintenance. 

2.7.8 Energy use in Morocco 

Although LPG and kerosene are important household fuels in North Africa, biomass is still widely 

used in Morocco. As a result, there is immense pressure on woody plant cover. The bulk of the 

biomass consumed (almost 88%) is used for cooking and heating in the rural area. The remaining 

is consumed in urban areas mainly for bakeries and public baths. In response to the wood deficit 

problem in Morocco, wood fuel programmes focusing on fuel switching and energy efficiency, 

were introduced. Activities included dissemination of wood energy-saving technologies in 

Casablanca, promoting fuel wood saving stoves for cooking and heating in rural zones, and 

encouraging LPG use Berdai (2001). 

2.7 .9 Rural energy use in Niger 

Household energy consumption accounts for 89% of total energy used in Niger. This energy 

comes primarily from wood resources and biomass remnants 90%. The use of these substances 

for energy creates numerous health problems due to smoke inhalation. Additionally, the daily 

chore of acquiring these substances is carried out mainly by women and young girls. This task 

means many young girls frequently miss school and are also placed in dangerous situations. The 

energy sector is dominated by the high consumption of the residential sub-sector, which is mainly 

based on wood resources. Deforestation has long been a problem for Niger, due to the dominant 

use of traditional biomass resources by the majority of the population. 

Nearly all households 96.4% use wood/charcoal as the main cooking fuel. This situation 

contributes to the increasing deforestation. Inadequate infrastructure could generate high 

congestion losses leading to low productivity. The limited infrastructure development in the energy 

sector has made it difficult to satisfy an increasing potential demand. The dependence on 
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traditional biomass resources has also lead to gender inequality in education and employment, as 

women are traditionally responsible for gathering fuel wood on a daily basis. Petroleum fuel prices 

have been very high in the country, due to the over-dependence on imported petroleum products 

Renewable Energy & Energy Efficiency Partnership (2013). 

2.8 THE IMPACT OF BIOMASS COLLECTION ON THE ENVIRONMENT 

Biomass energy when seen from the environmental point of view, has several advantages over 

conventional sources of energy (fossil fuels) but at the same time it also has some disadvantages 

FAO-RWEDP (1998). The advantage is that when biomass is being used as fuel, it does release 

carbon dioxide just like fossil fuels. However, when new trees are planted for those which were 

used as fuel, the new trees take up more or less the same amount of carbon. In addition replacing 

fossil fuels by biomass energy can help to reduce sulphur- dioxide emissions which may cause acid 

rain as well as other environmentally harmful effects FAO-RWEDP (1998). On the other hand if 

biomass is used in an unsustainable manner, it can lead to deforestation which in turn could result 

in soil erosion, desertification, floods and other negative impacts linked to environmental 

degradation FAO-RWEDP (1998). 

Land degradation is broadly defined as any form of deterioration of the natural potential of land 

that affects ecosystem integrity either in terms of reducing its sustainable ecological productivity 

or in terms of its biological richness and maintenance of resilience Global Environmental Facility 

(2003). Land degradation is a result of unsustainable agricultural practices, overgrazing and 

deforestation. Deforestation is a major cause of forest cover loss and leads to further degradation. 

The over harvesting of fuel wood for energy is one of the major causes of woodland degradation. 

A growing urban population and an increasing demand for charcoal and fuel wood have further 

stressed the environment McClintock (2006). The above statement is emphasized by Soussan 

(1992) who agree with McClintock by stating that the rural fuel wood use is often cited as a factor 

in large-scale deforestation, but these ascertains are rarely substantiated. 

Indeed, according to the authors the evidence points the other way around, where the forests are 

opened up, land clearance leads to massive fuel wood surpluses, and substantial quantities of 

wood resources are either burnt or left to rot. To overcome the issue of forest and resource 

managers, conservationists, and other players and decision makers in the forest and energy 
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industry need to come up with sustainable solutions that will overcome fuel wood problems. Viable 

alternatives to reduce the number of people dependent upon fuel wood for their energy needs 

also need to be taken seriously. The most common approach by governments and donor agencies 

to ameliorate perceived fuel wood problems has been to plant trees Mercer & Soussan (1992) 

Ham & Theron (2001) . 

This was done in order to solve the energy needs of the rural communities while at the same time 

contributing to the economic development and maintenance of biodiversity and environmental 

quality. For this purpose programmes ranging from establishment of village woodlots to large

scale fuel wood plantations were implemented. Tree planting initiatives for fuel wood can also be 

viewed as another way of reclaiming degraded forest lands. Planting of trees not only assists in 

the mitigation of fuel wood shortages, but also fulfill the rural need for the economic and non

economic benefits from trees to sustain their rural livelihood. Although the desirability of boosting 

tree planting on farmlands is recognized, both in the academic literature and in government policy, 

uptake has been lower than anticipated in many projects Zubair & Garforth (2005) . 

This might be due to factors such as lack of technical knowledge by farmers, top down 

paternalistic approaches and wrong choice of species. Strategies to plant trees for rural energy 

should be developed in consultation with the community members and the farmers. They also 

need to be on an understanding of farmers' tree management in the context of household 

livelihood strategies. Most of the time the people who are heading these tree planting projects do 

not have indigenous knowledge systems of local farmers and also lack knowledge about the 

constraints they face in developing tree resources. It is therefore important that the resource 

managers work hand in hand with the locals to ensure that viable solutions are implemented, such 

as social forestry, agro forestry and woodlots. 

2.8.1 Social forestry 

The term social forestry started circulating in the forestry industry since the 1980's and has many 

meanings. According to Westaby (1989) social forestry is defined as "tree planting and 

management, at the farm, village or community level, by or for small farmers and the landless". 

Such projects are often supported by groups like the Food and Agricultural Organization of the 

United Nations, the World Bank, or the U.S. The Agency for International Development is usually 
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aimed at the rural poor in developing areas where the major wood use is often for fuel Klemperer 

(2003). As part of social forestry initiative, the Biomass Initiative was launched in 1992 to address 

the growing fuel wood problem in rural South Africa, as part of the holistic approach to rural 

development FAO (2002). The project was meant to address the rapidly deteriorating energy 

situation in rural areas, the increasing poverty and halting the environmental degradation due to 

pressure on the land. Social forestry is not always easy to implement especially when there is no 

consultation with the local community. 

Lack of consultation with the local community always results in local resistance whereby the 

community members do not co-operate, and in this case failure would be inevitable. Beside 

resistance from the local community, other factors such as water and soil conditions are critical to 

the success of the program. Botha (2006) conducted a study on 65 outreach nursery programmes 

in South Africa, and found that progress was hindered by biophysical problems such as lack of 

water, poor soil conditions as well as harsh socio-economic conditions facing most communities in 

which nurseries were established. 

2.8.2 Agro forestry 

I ·~Vil"' -I 
tLJ,BRARYJ 

The World Agro forestry Centre (ICRAF) defines agro forestry as a collective name for land-use 

systems and technologies where woody perennials (trees, palms, shrubs and bamboos) are used 

on the same land management unit as agricultural crops and/or animals, either in some form of 

spatial arrangement or temporal sequence. The establishment of agro forestry systems in regions 

like the Eastern Cape could be one of the most important sources of fuel wood for domestic 

consumption in many areas in the region. FAO (2002) points out that in the tree-rich savannah 

veld of South Africa, such as parts of the Eastern Cape, Kwa-Zulu Natal, the Low-veld, Bushveld in 

the Northern Province and the Kalahari where livestock farming is practiced. Trees are protected 

for the production of additional fodder for the drought season, as a source of fencing material and 

firewood, for stabilizing soil, providing shade and for general environment conservation purposes. 

The advancement of agro forestry practices could promote sustainable land use by incorporating 

wood energy development as an additional strategy in the respective agro forestry extension 

programmes APAN-RWEDP (1995). Agro forestry systems not only play a role in carbon emissions 

reduction and fuel wood production, but also play a very important role in soil protection and 
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provision of additional products such as poles and materials for construction. Also, with this 

system, there are financial benefits whereby the combination of agricultural crops with trees for 

fuel wood production can bring higher profits in the community. Ajayi (2007) conducted studies 

that show that agro forestry land use practice is more profitable than farmers' practice of 

continuous maize cultivation. 

2.8.3 Woodlots 

Common property resources are important sources of timber, fuel wood and grazing land in 

developing countries. Ham (2000) conducted a study on the importance of woodlots in Kentani, 

and found that DWAF personnel felt that if the woodlot belonged to the community, the 

community would protect it as they would have a sense of ownership. This is not always 

sustainable since devolving right to local community may result in exploitation of common 

property resource. Under unrestricted access by community members, or ineffective use 

regulations, these resources are exploited on a first-come, first-served basis Ham (2000). 

As a point of view, to prevent exploitation of common property resources, a balance is needed 

between access and needs of the community. The other solution may be the devolution of these 

natural resources to the community resource management institutions and organizations. 

Community resources management institutions are now receiving greater attention as a viable 

alternative to regulation by the state or privatization as a means of rectifying inefficiencies caused 

by attenuated property right systems, externalities, and other market failures Gebremedhin 

(2000). The Constitution of South Africa provides the legal basis for allocating powers to different 

spheres of Government and contains a number of rights specifically relevant to energy policy. The 

Constitution of South Africa states that "Government must establish a national energy policy to 

ensure that national energy resources are adequately tapped and delivered to cater for the needs 

of the nation". 

Energy should be made available and affordable to all citizens, irrespective of geographic location. 

The production and distribution of energy should be sustainable and lead to an improvement in 

the standard of living of citizens. The Bill of Rights provides that: 

"Everyone has the right: 

• To an environment that is not harmful to their health or well-being; and 
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• to have the environment protected for the benefit of present and future generations 

through reasonable legislative and other measures -

• Prevent pollution and ecological degradation; 

• Promote conservation and secure ecologically sustainable development and the use 

of natural resources while promoting justifiable economic and social development." 

In order to meet the Government's obligations in South Africa in this regard the White Paper on 

Energy Policy (1998) states that "Government will work towards the establishment and acceptance 

of broad targets for the reduction of energy related emissions that are harmful to the environment 

and to human health". The environment is one of many factors that societal decision makers 

account for when considering energy choices, for example, energy production and consumption 

can raise environmental challenges including land use, climatic change, water and air quality. "All 

energy systems despite modes of or use have beneficial as well as adverse impacts on the 

environment" Benneh (1996). 

This statement is also emphasized by Lenihah (1997) when arguing that energy is one of 

mankind's basic needs and whatever its immediate sources are, it all comes from the environment 

and cannot be exploited without some impact on the environment usually for the worse. However, 

the exploitation and utilization of energy resources, especially with the pollution due to large 

dependence on biomass energy has become a prominent environmental issue threatening the 

survival and development of mankind. In most cases firewood use is linked to deforestation, 

desertification and to poverty in general, which is perpetuated by environmental degradation and 

soil erosion. As trees provide habitat for a wide range of animals from insects, to birds and small 

mammals, their removal can lead to local extinctions. Up to half of the birds living in forests either 

roost or nest holes in trees, therefore, wood collection can force them to migrate elsewhere 

Lehinah (1997). 

2.9 THE IMPACT OF ENERGY POVERTY ON HEALTH 

Energy poverty is referred to as the lack of sufficient choice in accessing adequate, affordable, 

reliable, high quality safe and environment user friendly, energy services to support economic and 

human development Reddy (2000). Lack of access to clean and affordable energy is one the core 

dimensions of poverty as it affects household health and levels of productivity. Indeed poverty is 
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characterized by low consumption of energy that is predominantly low quality and invariable signs 

and absence of choice. According to WHO (2000) the absence of efficient and affordable energy 

services can severely damage the health of the poor in developing countries. The above statement 

emanates from the findings that, in rural Sub-Saharan Africa many women carry 20 kilograms of 

fuel wood an average of five kilometers daily. Poor people in the developing world are constantly 

exposed to indoor particulate and carbon monoxide concentrations many times higher than World 

Health Organization standards WHO (2000). 

It is said that traditional stoves using dung and charcoal emit large amount of Carbon monoxide 

and other noxious gases. The transition from traditional biomass use to full dependence on 

modern energy forms is not a straight-line process mostly because they are exposed for the 

longest periods of time World Energy Outlook (2002). According to the WHO acute respiratory 

illness affects as much as 6% of the world population. The WHO estimates that 2.5 million women 

and young children in developing countries die prematurely each year from breathing the fumes 

from indoor biomass stoves. The above statement is emphasized in the SADDC Energy Bulletin 

(1990) when stating that a study in Zambia, for example, examined the health of 500 children 

under five years old and the study revealed that children who were carried on their mother's backs 

while cooking in smoky huts were six times more likely to develop acute respiratory illness than 

any other children. The study also revealed that women in Nepal and India exposed to biomass 

smoke but who did not smoke themselves found that their death rate from chronic respiratory 

disease was similar to that of heavy smokers. 

2.9.1 Energy and development 

The broad objective of rural energy development should aim to address the issue of rural energy 

primarily wood fuels, in order to improve the socio-economic conditions of the majority of people 

including the poor, the landless and women Bhattarai (1997). While rural development is a key 

component of the socio-economic well-being of the community, it should be borne in mind that 

environmental sustainability is equally important. Fuel wood collection has an impact on the socio

economic issues of the rural community. It is the main energy source in rural settings for cooking 

and most food processing. This shows that there is a relationship between fuel wood and 

nutrition, meaning that fuel wood supply can influence the amount of food supplied or cooked. 
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According to Cecelski (1984) in Somalia refugees fed bean rations to their livestock or discarded 

them because they could not afford the fuel wood to cook them. While this is an extreme case it 

serves to illustrate the fact that whole grains and legumes are inedible without cooking. Fuel wood 

does not only influence the day-to-day activities of households, but it also influences the well

being of the rural communities. It is stated in FAO (1998) that commercialization of wood fuels 

can lead to opportunities for integrated rural development through generation of rural 

employment and income. Economic growth and development in this world is related in large part 

to the substitution of muscles energy for fossil fuel, and other types of fuel in the performance of 

every type of agricultural and industrial task and services. 

Moreover, many of the inputs used in crop and animal production such as fertilizers, herbicides, 

insecticides, farm machinery and implements, on which increased agricultural productivity in the 

industrialized nations is based, are also produced through high energy consumption both in terms 

of production and transportation for example a tractor, a combined harvester and a crops sprayer 

all require fuel to operate. According to Poostchi (2000) generally the agricultural sectors of the 

developed and industrialized nations require a great deal of energy such as electricity. It is stated 

that the advantages of rural electrification for rural people are that it will save time for operators, 

provides security, reduces costs, increase the capacity for production and increases the farms. 

2.9.2 Gender and biomass energy collection 

Gender refers to the socially constructed roles of women and men rather than biologically

determined differences. Gender issues are not new to wood energy development. For many years 

they have played a role in community forestry and household energy project Clancy (2004). It is 

no doubt that women are heavily involved in activities involving fuel wood collection. In most 

countries, at least in the rural areas, it is primarily women who are responsible for gathering 

firewood or crop residues for household fuel use, and subsequently also do the cooking. Women 

are the ones that are involved in the fuel wood business. One often finds that the majority of 

wood energy planners are men, but when there are problems with fuel wood usage the matter is 

thrown back into the women's hands Skutsch (1995). 

It is therefore very important that gender differences are taken into consideration when 

implementing fuel wood projects. Women's involvement is not only important in the collection of 
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fuel wood but also in its efficient utilization. Women are also more concerned about the growing 

and management of multi-purpose trees to meet the domestic requirements, while men are more 

involved in the decision making roles regarding the growing and management of these multi

purpose trees. Sometimes conflicts of priorities arise between men and women that stem from the 

use of different forest products. The differences between men and women justify the need for 

specifically involving women in social forestry projects, not only for reasons of equity, but also 

because of their collection, use and distribution of fuel wood Borg (1989). 

Fifty eight years after independence Indian women still toil daily to collect fuel wood, crop residues 

and animal dung together known variously as biomass based cooking fuels, non-commercial fuels 

or traditional fuels . This daily toiling for fuel wood does not only affect Indian women, but it is 

evident and happens to all women in Africa and in other developing countries. Fuel wood and the 

other types of biomass used by women for cooking cause health impacts for these women and 

children as they emit a variety of pollutants in their close proximity. The emission of pollutants is 

often in poorly ventilated kitchens Parikh (2005). Fuel wood stress normally the health and 

environment of women harder than those of men in many parts of the Third World . Hence, 

women will often best understand the fuel wood problems. It is unfortunate that they are not 

given the important role of decision making in natural resource management Soussan (1992). 

l ~vvlJ \ 
2.9.3 The Socio-Economic impact of biomass energy use LIBRARY_ 
According to the World Energy Outlook (2002) biomass is an important source of energy for the 

population living in rural areas especially wood, although heavy dependence on firewood may lead 

to severe and worsening deforestation, environmental degradation and soil erosion . The extensive 

use of biomass in traditional and inefficient ways and the limited availability of modern fuels are 

manifestations of poverty. They also restrain economic and social development because of the 

following reasons: 

Time spent gathering fuel: The widespread use of fuel wood can result in scarcity of local 

supplies. This forces women and children to spend hours gathering fuel wood and other forms of 

biomass. For example, in India women devote five to seven hours each day to the collection of 

fuel for cooking and heating. This reduces the time that women could have devoted to other 

productive activities such as farming World Energy Outlook (2002) . 
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Gender biasness: According to the World Energy Outlook (2002) about 70% of women in 

Zambia live in poverty. They place a high value on improved energy services because women are 

the primary users of household energy. This is emphasized by the observation that women and 

girls are the main fuel gatherers and users than men and boys. 

Environment: Fuel wood gathering in Zambia and Tanzania impacts negatively in areas of high 

population density where there is strong demand for wood, because it leads to local scarcity, 

biodiversity loss, deforestation and soil degradation SADDC (1990). 

Energy efficiency: In Botswana, wood, cow dung and crop residue are often burnt in open fires. 

To the Molepolole community biomass is much efficient for cooking than modern fuels such as 

kerosene and gas, hence they're over harvesting and exploiting Kgathi (1984). 

Health: The inefficient use of biomass can lead to serious health damage - from indoor smoke 

pollution. This is because in Zimbabwe (Matare), rural areas, for example, in winter days the fire is 

started outside and later it is brought into the house on a corrugated iron sheet or on an iron pot 

lid to warm the house. The smoke inhaled from the fire damages the user's eyes and lungs. 

Possible effects include respiratory diseases such as asthma and acute respiratory infections, 

blindness, and heart disease. This is emphasized by the World Health Organization (2002) which 

states that traditional stoves using dung and wood emit large amounts of Carbon Monoxide and 

other noxious gases that can affect the lives of the user of biomass energy. 

Agricultural productivity: The use of biomass energy reduces agricultural productivity because 

agricultural residues and dung are also widely used as fertilizer. The more biomass is put to 

household use, the less there is available for fertilizer Nadedjan IEA (2000). Generally, fuel wood 

gathering can impact negatively on the social lives of women because the hours that they spend 

gathering firewood might otherwise be spent on productive work. The carrying of wood loads to 

their homes is physically draining as the load is normally carried on the head. 
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2.9.4 CHAPTER SUMMARY 

This chapter has provided an analysis of biomass energy use in the world and in Southern Africa, 

and outlined the energy status in Botswana, Uganda, Tanzania, Rwanda, Zambia, India, 

Zimbabwe, Morocco and Niger. 
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CHAPTER THREE 

RESEARCH DESIGN AND METHODOLOGY 

3.1 INTRODUCTION 

This chapter outlines how the study was conducted and describes specific research tools which 

include the survey design and analytical framework. The discussion covers the choice of study 

area, sampling techniques and sample size determination. The designation of the survey 

instrument, outlining procedure for data collection, descriptive statistics as well as the method 

employed for data processing are discussed, concluded with justification of the selected variables 

as it also shows the independent variables used. Ethical procedures of data collection are outlined. 

3.2 THE STUDY AREA 

The study was conducted in the Dr Ruth Segomotsi Mompati District in Khaukhwe village of 

Greater Taung Local Municipality in the North-West province. Taung is situated in the Harts valley 

on the right bank of the Harts river near its confluence with the Dry Harts river about 50 

kilometres South-West of Vryburg and 180 kilometres North-East of Kimberley. Khaukhwe 

occupies the central district of Greater Taung Municipality, about 42 kilometers on the Western 

part of Taung station . The village is mainly dominated by the Batswana speaking people. The 

community uses both communal owned land and non-communal forests for products such as fuel 

wood, building material (fence poles, house construction and planks), fruits and medicinal herbs. 

The village has a total of 191 households (Statistic South Africa, 2011). Although there is 

electricity supply lines to the village, residents have to travel to Taung ( 42km) or Vryburg (68km) 

to recharge their electricity cards. 
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Geographic location of the study area in Greater Taung Local Municipality. Maphill,2011 

3.3 POPULATION OF THE STUDY 

The population for this study includes all household in Khaukwe village. There are 190 households 

with 530 people in Khaukhwe village (Statistics South Africa, 2011). 

3.4 SAMPLING PROCEDURE AND SIZE l. Nwu J 
LJ,BRARY 

From a list of 190 households, a sample size of 180 was randomly selected using draw and pick 

from a jar. The importance of a sample size is that is the crucial role it plays in conducting 

statistical tests and analysis. A sample size is used in making an appropriate decision about the 

results from which the sample has been drawn. This means that if the sample size is too small 

then a systematically conducted study can fail to detect the important effects, association or 

correlations. If the sample is too large the study would be complex and tedious. Thus, an optimal 

sample size is the most important part in any statistical study Lani (2009). 
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3.5 DATA COLLECTION INSTRUMENTS AND APPROACH 

A structured questionnaire was designed based on the objectives of the study. The questionnaire, 

as a data collection tool, consists of close and open ended questions. The questionnaire was set in 

English and translated to the respondents who did not know the language. The questionnaire was 

designed to capture information about respondents on age, race, gender, marital status, number 

of dependents, language, level of education, types of employment, types of dwelling, household 

size, distance travelled for biomass collection including other demographic and socio-economic 

variables. The questionnaire was divided into the following sections: 

Table 1: This section focused on the personal characteristics of respondents and contained 

variables like age, race, gender, marital status, number of dependents, language, level of 

education, types of employment, types of dwelling, household size, distance travelled for biomass 

collection. 

Table 2: The section focused on the agricultural activities of the respondents contained variables 

like crop production, vegetable production, livestock production, poultry production, food 

processing, hand crafting, pottery, indigenous leather tanning, wild fruit collection, beer 

fermentation. 

Table 3: This section focused on the types of energy used by respondents and preference it 

contained variables like keresone, paraffin, electricity, biomass and solar power. 

Table 4: The section focused on type of transport used by respondents and consisted of variables 

like public transport, donkey or horse carts, bicycles and tractors. 

Table 5: The table focused on the use of types of biomass and their frequency of use and 

consisted of variables like cow dung, maize stover, wood, corn cobs, shrubs, charcoal, sorghum 

stall, ground nut peels, rice husk, cotton wool stalks and saw dust. 

Tables 6: The table focused on the preference and importance of biomass types to respondent 

and consisted of biomass types such as cow dung, maize stover, wood, corn cobs, shrubs, 

charcoal, sorghum stall, ground nut peels, rice husk, cotton wool stalks and saw dust. 
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Tables 7: The table focused on the attitude of respondents towards the use of biomass and the 

following variables were indicated; biomass is easily accessible, biomass reduces the need for 

fossil fuel, biomass is a renewable energy, all age group can harvest and use biomass, biomass is 

cheap, biomass provides jobs, biomass is locally produced, biomass is used on oven dryers to dry 

bricks, biomass energy sources are not privatized, biomass collection is time consuming, biomass 

collection is gender biased, biomass collection and storage is problematic in rainy seasons and 

were measured as strongly agree, agree, undecided, disagree and strongly disagree. 

Table 8: The section focuses on the purpose for which biomass is used for by the respondents. 

Table 9: Based on the constraints involved in biomass collection, 14 constraints were listed. 

Table 10:This section focused on the reasons why biomass is used as an energy source and 

consisted of variable such as biomass is cheap, because it is nearer to homes, biomass is available 

everywhere, using biomass reduces the need for fossil fuels, biomass is a renewable energy, all 

age group can harvest and use biomass energy, biomass provides jobs in rural areas, biomass is a 

reliable energy type, biomass is locally produced, biomass is natural and has no carbon dioxide 

emissions, biomass is used on oven dryers to dry bricks. 

3.6 DATA PROCESSING AND ANALYSIS 

Data collected were coded, entered into a spreadsheet and analyzed using Statistical Package for 

Social Sciences (SPSS). Descriptive statistics such as mean, frequency distribution and standards 

deviation were employed to summarize the socio- economic data. The Probit Regression Model 

was used to analyze the biomass use as energy source among rural households. A binary 

dependent variable, while the independent variables are in the multiple continuous and categorical 

variables, makes probit a suitable choice for this empirical analysis Ameniya 1981&Maddala 

(1983). The choice of explanatory variables (socio-economic characteristics) was based on 

literature on past studies and the characteristics found among the respondents. The relationship 

between the probability of use variable Pi and its determinants q is given as: 

Pi = ~qi + µi, where P.=1 for X.>Z; i=l,2 ...... ,n; 
I i-

qi is a vector of explanatory variables 
~ is the vector of parameter estimate. 
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The probit model computes the maximum likelihood estimator of 13 given the non-linear probability 

distribution of the random error µi. The dependent variable Pi is a dichotomous variable which is 1 

when a household uses biomass and 0 if otherwise. The explanatory variables are: 

Variables Level of measurement Method of analysing 

X1 Attitude 

Xi Constraints 
x~ Age 
X4 Race 
x~ Gender 

X6 Marital status 
X7 No of Children 

Xs Language 
Xq Educational level 
X10 Employment type 

Xu Dwelling type 

X12 Household size 

x13 Distance for biomass collection 
X 14 Cooking t imes per day 
X,s Cookinq Duration per meal 

X16 Cookinq years 

x17 Homes with separate kitchen 

3.7 CHAPTER SUMMARY 

In this chapter the study area was described, the study area was Dr Ruth Segomotsi Mompati 

District in Khaukhwe village of Greater Taung Local Municipality in the North -West province. Taung 

is situated in the bank of the Harts river about 50 kilometres South-West of Vryburg and 180 

kilometres North-East of Kimberley. Khaukhwe occupies the central district of Greater Taung 

Municipality about 42 kilometers on the Western part of Taung station and was selected as a 

sample of the study. The village is mainly dominated by the Batswana speaking people. The 

community uses both communal owned land and non-communal forests for products such as fuel 

wood, building material (fence poles, house construction and planks), fruits and medicinal herbs. 

The village has a total of 191 households from which 180 respondents were selected randomly 

using a draw and pick from a jar. The data collected was processed and analyzed using Statistical 

Package for Social Sciences (SPSS) . Descriptive statistics such as mean, frequency distribution and 

standards deviation were employed to summarize the socio-economic data. Multiple regressions 

were used to establish the socio-economic factors that influence the use of biomass energy and 

the constraints facing respondents in the biomass collection process. 
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4.1 INTRODUCTION 

CHAPTER FOUR 

RESULTS AND DISCUSSION 

In this chapter the discussion is mainly focused on data analysis and interpretation. The chapter is 

divided into ten tables. The first table gives an overview of the demographics of the respondents, 

with the main focus on socio-economic aspects, followed by agricultural activities that respondents 

are engaged in, the type of energy they use and prefer, the type of transport used for biomass, 

the use of biomass types and their frequency of use, the preference and importance of biomass 

types, the attitude respondents towards the use of biomass, the attitude towards the use of 

biomass, the purpose for which they use biomass for, the constraints in the use of biomass, why is 

biomass energy used as a source. The results are presented, discussed and analyzed. 

4.2 DEMOGRAPHIC AND SOCIO-ECONOMIC VARIABLES OF THE RESPONDENTS 

The demographic and socio-economic characteristics of 180 respondents interviewed, such as age, 

race, gender, marital status, no of children, home language, education level, employment type, 

type of dwelling, household size, distance travelled for biomass collection, followed by agricultural 

activities that respondents are engaged, the type of energy they use and prefer, the type of 

transport used for biomass, the use of biomass types and their frequency of use, the preference 

and importance of biomass types, the attitude respondents towards the use of biomass, the 

attitude towards the use of biomass, the purpose for which they use biomass for, the constraints 

in the use of biomass, why is biomass energy used as a source. The demographics of respondents 

are presented in Table 1. The results indicate that 50% respondents were less than 30 years, this 

is a sign that biomass collection is done mostly by youth who are supposed to be busy in 

production. There were 21 %respondents between 30 and 40 years and 17% were aged between 

41 and 50 years. Only 11 % were those above 50 years. 

The findings, regarding marital status, revealed that 24% of women respondents were married, 

while 2.8% were divorced, 53% were single, 12% were cohabiting, 5% were widows and 3.3% 

were widowers. The highest percentage distributions of household sizes of respondents were 57% 

for women, with 1-3 numbers of dependents. This was followed by 12% for women with 4-6 
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dependents. The least is 31 % for women with no dependents. The percentage of respondents 

showed that 66. 7% respondents were Batswana followed by Xhosas with 12.8% and Afrikaners at 

5.6%.The distribution percentage according to education level show that 94.4% attended up to 

primary level and high school and tertiary education was low (4.4% and 0.6%). The high rate on 

primary education in Khaukhwe is because there is only a primary school in the village; pupils 

have to travel very long distances to attend high school. The results show that most of the 

respondents are farm workers at 74% followed by artisan at 12%, government employees are 

10% and 3.33% were private employees. The findings revealed that respondents living in RDP 

houses were 60.6%, followed by 24.4% living in self-built brick structures with 3.3% as the lowest 

living in mud houses. 

The household size is important for this study as it indicates the number of people benefiting from 

the households consumption of energy and fuel wood collection support. The highest percentage 

distribution of household sizes are 68.2% for parents with number 4-6 children, followed by 

29.5% for parents with 1-3 number of dependents, the least is 2.3% with people above 6 in the 

house. A major problem is the vast distance women in Khaukhwe have to travel in order to collect 

biomass for energy Morgan (1980). O'Connor (1991) states that the work of collecting fuel wood 

for households often involves a long walk with a heavy loads was mainly done by women and 

female children. The findings reveal that the majority (89.91%) walk 3km to collect biomass for 

domestic energy needs, followed by 8.89 % of respondents walking above 3km per day and those 

who walk less than 1km. The reason for others to walk such a short distance is that they are too 

old to walk long distances and others live at the outskirts of the village where the forest is very 

dense. l NWU I 
LIBRARY_ 

All of the respondents (100%) indicated that firewood was collected from the forest of their 

communal land. It was indicated that sometimes they are forced to cut down most trees especially 

on events of death and ritual. They mentioned that trees such as Mokgalo and Motlhware are 

highly harvested because they are used by men for building, lighting and heating of a kgotla 

(place where only males gather in the bereaved home) on events such as death and ritual. Forests 

are fundamental to the maintenance of a habitable biosphere, because they conserve biological 

diversity Benneh (1996). Forests also contribute to the small-scale agricultural productivity by 

providing food, medicine, fodder and shade for livestock and they are the suppliers of oxygen to 
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human beings. When forests are lost or severely degraded their capacity to function as regulators 

of the environment is also lost increasing soil infertility hence the Environmental Conservation Act 

73 of 1989 was introduced. The aim of the Act is to ensure that organizations undertake an 

Environmental well -being of the public. 

Findings revealed that respondents with the highest cooking times a day were 62.2%. In 

Zimbabwe for example fuel wood is the most important domestic energy in the country and it is 

mainly used for cooking SADCC (1999). Findings revealed the highest percentage of homes 

without separate kitchens with 52.2% and 47.8% of homes with separate kitchens. This clearly 

shows that most respondents might be suffering from lung diseases due to cooking indoors which 

causes pollution. Cooking is one of the many responsibilities for women and girls, the family relies 

on the mothers for food, hence the say that a woman's place is in the kitchen . It was revealed by 

most respondents that 97.8% cook 1-2 hours a day. Due to the use of biomass they cook 

breakfast which is normally soft porridge or pap served with milk and then uses the same fire to 

prepare for lunch. This is followed by 2.2% of respondents who cook above two hours, one of the 

reasons being that some have to brew sorghum beer. 

The findings revealed that respondents with the highest percentage for number of cooking years is 

47.78% for respondents above 15 years of cooking, followed by 23.89% for respondents with 6-

10 years of cooking, together with 15.56% of respondents with 1-5 years of cooking. The least 

was 12.77% for respondents with 11-15 years of cooking. Table 2 shows that 38.3% is the 

highest by growing vegetables in their backyard gardens, followed by 33.3% with livestock 

production. In order to secure food for human and animal survival, agricultural activities such as 

growing crops and vegetables cannot be ignored. In South Africa, the cause of food insecurity is 

not due to a shortage of food but rather to an adequate access to food by certain categories of 

individuals and households in the population Vogel & Smith (2002). It is stated in the Human 

Science Research Council (2004) that the majority of South Africans buy their staple foods from 

commercial suppliers, rather than growing it themselves and therefore depends on having direct 

or indirect access of cash . 
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Table 1: Personal characteristics of respondents 

Variables Freauency Percentages 
Age 
Less 30 90 so 
30-40 38 21.11 
41-50 31 17.22 
Above SO 20 11.11 
Race 
Black 180 100 
Gender 
Male 68 37.8 
Female 112 62.2 
Marital status 
Divorced 5 2.8 
Married 43 23.9 
Sinqle 95 52.8 
Cohabite 22 12.2 
Widow 9 5.0 
Widower 6 3.3 
Number of Children 
1-3 102 56.67 
4-6 21 11.67 
Non-resigned 56 31.1 
Language 
Tswana 170 94.4 
Xhosa 8 4.4 
Afrikaans 1 0.6 
Level of education 
Primary 23 12.8 
Hiqh 120 66.7 
Tertiarv 10 5.6 
Types of employment 
Farm worker 134 74.4 
Artisan 22 12.00 
Government employment 18 10 
Private employment 6 3.33 
Types of housing 
RDP 109 60.6 

Shack 21 11.7 
Brick house 44 24.4 
Mud house 6 3.3 
Household size 
1-3 53 29.5 
4-6 123 68.2 
Above 6 4 2.3 
Distance travelled for biomass collection 
Less than 1 2 1.2 
1-3 162 89.91 
Above 3 16 8.89 
Biomass collection 
Own land 180 100 
Cooking times per day 
1 hour 64 35.5 
2 hours 110 61.2 
3 hours 6 3.3 
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Home with separate kitchen 
Yes 86 47.8 
No 94 52.2 
Duration of cooking 
1-2hrs 178 97.8 
Above 2hrs 4 2.2 
Number of Cooking years 
1-5 28 15.56 
6-10 43 23.89 
11-15 23 12.77 
Above 15 86 47.78 

4.3 AGRICULTURAL ACTIVITIES AMONG RESPONDENTS 

Table 2 shows that the dominant type of energy source in the study was mainly fuel wood. It was 

indicated that 99.4% of the respondents depended on it for domestic energy source, followed by 

kerosene and electricity. In general, women bear the responsibility for fuel collection and 

preparation of food although in some parts of the Africa in northern Niger for instance wood 

collection is incumbent on men Denton (2002). In the context of Khaukhwe village's energy needs, 

two broad categories of energy types were identified: Commercial or modern fuels, i.e., electricity, 

paraffin, and solar power. Non-commercial, traditional or biomass fuels; wood, crop, and animal 

residue which are usually non-commode ( are not sold nor bought) and may be gathered freely 

from the local environment. 

Table 2: Agricultural activities among respondents 

Agricultural activities among respondents Yes No 

Crop production 27r15l 153f851 
Veqetable production 69r38.3l 11H61.7l 
Livestock production 60r33.3l 12or66.7l 
Food processinq 32r17.8 l 148f82.2 l 
Hand crafting 26[14.4] 154[ 85.5] 
Pottery 27[15.0 ] 153[ 85 .0] 
Indigenous tanning 20[ 11.1] 160[ 88.9] 
Wild fruit collection 41[2.8] 139[77.3] 
Beer fermentation 7[ 3.9] 173[ 96.1] 

4.4 ENERGY TYPES, USES, PREFERENCES AND IMPORTANCE l NWU· I 
LIBRARY 

Table 3 indicates that biomass energy is the most preferred type of energy in Khaukhwe at 99.4% 

and it is important to almost all of them 91.1 %. The second one is paraffin as it is important at 

96.1 % though it is not preferred because it is more expensive to buy and to transport in public 

40 



transport as respondents indicated that they also have to pay for it separately. Electricity is not 

preferred by many due to its high price but they indicated that it is important to them and was 

rated 61.1 %, followed by kerosene at 42.2%. 

Table 3: Types, preferences and importance of energy used by respondents 

Types, preferences and importance of energy used by Yes No 

respondents 

Kerosene 170[ 94.4] 10[5.6 ] 

Paraffin 127[ 70.6] 53[ 29.4] 

Electricity 144[ 80.0] 36[ 20.01 
Biomass 179[99.4] 1[ 0.6] 
Solar power 1[ 0.6] 179[99.4] 

Preference 
First Second 

Kerosene 76(42.2) 1(0.6 ) 
Paraffin 0( 0) 37( 20.6) 
Electricity 0( 0) 2( 1.2) 
Biomass 179(99.4) 86(47.6 ) 
Solar oower 1(0.6) 0(0) 

Importance 
First Second 

Kerosene 39(21.7 ) 140( 77.8) 
Paraffin 173( 96.1) 6( 3.3) 
Electricity 110(61.1 ) 68( 32.8) 
Biomass 164(91.1 ) 8( 4.4) 
Solar power 1( 0.6) 179( 99.4) 
Mode of transoort 

Yes No 
Public vehicle 100[100] O[O] 
Donkev/horse carts 171[951 9[5101 
Bicvcle 162[90] 18[10] 
Tractor 115[63.19] 65[36.2] 
Use of biomass 

Yes No 
Cow duno 175[97.2] 5[2.8] 
Maize stover 60[33 .3] 120[66.6] 
Wood 177[98.31 3[1.71 
Corn cob 151[83.91 29[16.l l 
Shrubs 76[42.21 104[57.81 
Charcoal 59[32.6) 121[67.3] 
Sorahum stall 12[6. 71 168[93.4] 
Groundnut oeels 15[8.3] 165[91.7] 
Rice husk 2[1.1] 198[98.9] 
Cotton wool stalk 5[2.8] 175[97.3] 
Saw dust 28[15 .6] 152[84.51 
Preference 

Cow dunq 168(93.3) 
Maize stover 116(64.4) 
Wood 175(97.2) 
Corn cob 140(77.8) 

41 



Shrubs 8H45.0) 
Charcoal 112(62.2) 
Sorqhum stall 172(95.6) 
Groundnut peals H0.6) 
Rice husk 4(2.3) 
Cotton wool stalk 11(6.2) 
Saw dust 7(4.1) 
Importance 
Cow dung 138(76.7) 
Maize stover 175(97.2) 
Wood 180(100) 
Corn cob 79(43 .9) 
Shrubs 180(100) 
Charcoal 180(100) 
Sorqhum sta ll 180(100) 
Groundnut peals 180(100) 
Rice husk 180(100) 
Cotton wool stalk 180(100) 
Saw dust 180(100) 

4.5 ATTITUDE TOWARDS THE USE OF BIOMASS 

The table below shows a list of 14 attitudinal statements towards the use of biomass. The 

respondents were asked to rate the statements using 5 likes scale as follows; (strongly disagree), 

(disagree) (uncertain), (agree) and (strongly agree) . Respondents were favorably disposed to the 

use of biomass through the following statements. Biomass is cheap 77.8%, biomass collection is 

gender biased 68.3%, biomass collection is time consuming 53 .9% and biomass is easily 

accessible 46.7%. It was strongly agreed that biomass is cheap, hence, the high dependency rate 

on it. As it is cheap and easily accessible the crucial role that biomass plays tend to be taken for 

granted hence Garret (1968) put forward the view that where access to resources is free, people 

will tend to over use them. 

It was determined that energy collection is gender biased and this is emphasized by Skutsch 

(1995) who stated that in most countries, at least in the rural areas, it is primarily women who are 

responsible for gathering firewood or crop residues for household fuel use, and subsequently also 

do the cooking Skutsch (1995) . Generally fuel wood gathering can impact negatively on the social 

lives of women because the hours that they spend gathering firewood might otherwise be spent 

on productive work. The carrying of wood loads to their homes is physically draining as the load is 

normally carried on the head Nadedjan IEA (2000) . 
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Table 7 Attitude towards the use of biomass 

Attitude towards the use of biomass SA A u D SD 

Biomass is cheap 140(77.8) 40(22.2) 0(0) 0(0) 0(0) 

Biomass is easily accessible 84(46.7) 96(53.3) 0(0) 0(0) 0(0) 

Usinq biomass reduce the need for fossil fuel 52(28.9) 128(71.1) 0(0) 0(0) 0(0) 
Biomass is a renewable energy 28(15.6) 149(82.8) 3(1.7) 0(0) 0(0) 

All aqe qroups can harvest and use biomass 50(27.8) 128(71.1) 2(1.1) 0(0) 0(0) 
Biomass harvesting provides jobs 13(7.2) 130(72.2) 35(19.4) 2(1.1) 0(0) 

Biomass is a reliable energy 15(8.3) 160(88.9) 5(2.8) 0(0) 0(0) 

Biomass is locally produced 20(11.1) 158(87.8) 1(0.6) 0(0) 1(0.6) 

Biomass is natural and has no carbon dioxide 5(2.8) 60(33.3) 83(46.1) 26(14.4) 6(3.4) 
emissions 
Biomass is used on oven dryers to dry bricks 26(14.4) 153(5.0) 0(0) 0(0) 1(0.6) 

Biomass enerqy sources are not privatized 0(0) 4(2.2) 15(8.3) 99(55.0) 62(34.4) 
Biomass collection is time consuminq 97(53.9) 80(44.4) 0(0) 1(0.6) 2(1.2) 
Biomass collection is qender biased 123(68.3) 53(29.4) 0(0) 1(0.6) 3(1.7) 
Biomass collection and storage is problematic in 
rainy seasons 67(37.2) 109(60.6) 0(0) 0(0) 4(2.3) 

4 . 6 . PURPOSE FOR THE USE OF THE FOLLOWING BIOMASS 

Table 8 indicates the purpose for which the different types of energy are used for cooking 100%, 

space warming 100%, flies repellants on pit latrines and toilet odour 97.2%, fertilizers for plant 

growth 96.1 %, boiling water 92.8%, heating for ironing clothes 88.9%, warming animals 62.8% 

and fodder for animals 61.7%. Energy is needed in one form or another for day- to- day life for 

cooking, lighting, heating, and so. Energy can consequently be considered to be a basic need 

along with food, water and shelter Kgathi (1994). 

Table 8: Purpose for the use of the following biomass 

Purpose for the use of the following biomass Yes No 

Cooking 180(100) 0(0) 
Space warming 180(100) 0(0) 
Lighting 1(0.6) 179(99.4) 
Heating for ironing clothes 160(88.9) 20(11.1) 
Prevention of insect and diseases 91(50.6) 89(49.4) 
Warming animals 113(62.8) 67(37.2) 
Boilinq water 167(92.8) 13(7.2) 
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Fodder for animals 

4.7 CONSTRAINTS IN THE USE OF BIOMASS 

Table 9 shows the impact of biomass collection on harvesters at 100%, distance travelled for 

harvest is very long 100%, labour involved in harvesting 100%, harvesting biomass is time 

consuming 100%. Harvesting is done frequently 100%, health hazards encountered 100%, 

reduces agricultural activities use to time consumption is 99.4%, Most young girls leave school to 

run the chores of wood collection 98.3%, harvesters are vulnerable to thugs and rapists 97.8%, 

harvesters are exposed to harmful insects and snakes 97.8% and to maintaining a sustainable 

forest is at 88.9%. 

A diminishing supply of fuelwood automatically increases the demands made of women's labour 

time, this inevitably affects their health as well as that of their families. This statement is based on 

the evidence that the World Health Organization (WHO) states that "lack of access to clean water 

and energy has a major impact on women's and men's health. In 2004 almost 2 million deaths 

were attributable to unsafe water, sanitation and hygiene, and 2 million more were attributable to 

indoor smoke. WHO focuses on selected risk factors "which have global spread, for which data are 

available to estimate population exposures and health outcomes, and for which the means to 

reduce them are known" Among the risk factors assessed, six were environment-related: indoor 

smoke from solid fuels; unsafe water, sanitation and hygiene; urban air pollution; occupational 

risks; lead exposure; and climate change WHO (2009). 

t 
N\NlJ 

LIBRARY 
Fuel collection impacts negatively on women to an extend that some respondents indicated that 

they are being raped by strangers in the forest and are afraid to report the incidents as they will 

be victimized and become the laughing stock. The table indicates that 88.9% had no clue about 

forest sustainability (data collection during interview). 
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Table 9: Constraints in the use of biomass 
Yes No 

Constraints in the use of biomass Frequency 100% Frequency 100% 

Impact on harvesters 180 (100) 0 (0) 
Distance travelled for harvest is very long 180 (100) 0 (0) 
Labor involved in harvesting 180 (100) 0 (0) 
Harvesters are exposed to harmful insects and snakes 176 (97.8) 4 (2.2) 
Harvesters are exposed to cold, heat and rainy weather 113 (62.8) 67 (37.2) 
Harvesters are vulnerable to thuqs and rapists 176 (97.8) 4 (2.2) 
Harvesting biomass is time consuming 180 (100) 0 (0) 
Harvesting is done frequently 180 (100) 0 (0) 
Health hazards 180 (100) 0 (0) 
Reduces aqricultural activities use to time consumption 179 (99.4) 1 (0.6) 
Most young girls leave school to run the chores of wood 177 (98.3) 3 (1.7) 
collection 
Public acceptance 6 (3.3) 174 (96.7) 
Commercial value of other forest products 73 (40.6) 107 (59.4) 
Maintaining a sustainable forest 160 (88.9) 20 (11.1) 
Available suooly of forest products 128 (71.1) 52 (28.9) 

4.8 REASONS FOR BIOMASS USE AS ENERGY SOURCE 

Table 10 indicates why biomass energy is used by respondents on day- to- day basis. Reasons 

given were that it reduces the need for fossil fuels (100%), it is available everywhere (100%), it is 

a renewable energy (100%). Also, all age groups can harvest and use biomass(100%), biomass is 

natural and has no carbon dioxide (100%), biomass is used on ovens to dry bricks (100%), it is 

nearer to home (99.4%), biomass provides jobs in rural areas(99.4%), biomass is locally 

produced(99.4%) and is less expensive(98.9%). Biomass is a reliable energy source (97.8%), it 

reduces the need for fossil fuels because it is cheap and nearer to home most of the poor villagers 

can have access to it. 

However, the disadvantage could be the over exploitation of the resources as there are no laws 

governing the harvesting of natural resources. Biomass energy may reduce the need for fossil fuel 

but it is not a clean energy type, the use of low quality fuels by the poor is known to have a 

negative impact on health arising from the smoke inhaled by users. In India, for example, it was 

reported that some women carried babies on their backs while cooking in an open fire in the 

kitchen and they both inhaled the polluted air from the smoke (WHO,2002). 
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Table 10: Reasons for biomass use as energy source 

Reasons for biomass use as energy source Yes No 
Less expensive 178(98.9) 2(1.1) 
Nearer to home 179(99.4) 1(0.6) 
Available everywhere 180(100) 0(0) 
Reduces the need for fossil fuel 180(100) 0(0) 
Is a renewable energy 180(100) 0(0) 
All age groups can harvest and use biomass 180(100) 0(0) 
Biomass provides jobs in rural areas 179(99.4) 1(0.6) 
Biomass is a reliable energy 176(97.8) 4(2.2) 
Biomass is locally produced 179(99.4) 1(0.6) 
Biomass is natural and has no carbon dioxide emissions 180(100) 0(0) 
Biomass is used on oven dryers to dry bricks 180(100) 0(0) 

58(32.2) 122(67.8) 

4.9 DETERMINANTS OF BIOMASS USE AMONG RURAL DWELLERS 

Table 11 shows the result of the Probit Model. This was used to determine the influence of socio

economic characteristics on the use of biomass by rural dwellers. The autonomous level of use of 

biomass by rural dwellers is -10.26. The model has a good fit and it is significant at 1 % Cx2 = 

84263.00, df = 162, p < 0.01) . Fourteen explanatory variables were significant while four 

variables were insignificant. The significant variables include Attitude (t =-4.112 , p < 0.05), 

Constraints ( t = 3.815, p < 0.05), Age ( t = 4.944, p < 0.05), Race( t = 2.234, p < 0.05), 

Gender( t = 3.406, p < 0.05), Language( t = -13.544, p < 0.05), Educational level( t = -8.189 , p 

< 0.05), Employment type( t = -10.115, p < 0.05), Dwelling type( t = 2.364, p < 0.05), Distance 

for biomass collection ( t = 5.142, p < 0.05), Cooking times per day ( t = -12.385, p < 0.05), 

Cooking Duration per meal ( t = 14.882, p < 0.05), Cooking years ( t = -9.846, p < 0.05) and 

Homes with separate kitchen ( t = -7.908, p < 0.05).The Probit Model seeks to explain the 

probability of use of biomass by rural dwellers as a result of identified independent variables. The 

signs of the coefficients of independent variables and significance of the independent variables 

were used in determining largely the impact of each variable on probability of use of biomass by 

rural dwellers. 
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4. 10 PROBIT REGRESSION ANALYSIS FOR DETERMINANTS OF BIOMASS USE AMONG 
RURAL DWELLERS 

Parameter Estimate Std. Error z Sia. 
Attitude -.098 .024 -4.112 .000 

Constraints .356 .093 3.815 .000 
Age .107 .022 4.944 .000 

Race 2.480 1.110 2.234 .025 

Gender .730 .214 3.406 .001 

Marital status -.045 .070 -.652 .515 

No of Children .132 .110 1.198 .231 

Lanquaqe -3.830 .283 -13.544 .000 

Educational level -1.193 .146 -8.189 .000 

Employment type -.120 .012 -10.115 .000 

Dwellinq type .196 .083 2.364 .018 

Household size .013 .102 .129 .897 

Distance for biomass 
.667 

collection 
.130 5.142 .000 

Cooking times per day -1.698 .137 -12.385 .000 

Cookinq Duration per meal 3.089 .208 14.882 .000 

Cooking years -. 151 .015 -9.846 .000 

Homes with separate 
-1.249 .158 -7.908 .000 

kitchen 

Intercept -10.262 3.379 -3 .037 .002 

Chi-Square 84263.00 

df3 162 

Sig. 0.00 

Chapter summary 

It is evident from the findings that poor people are relying on biomass energy and are often 

trapped in a cycle of poverty. All households generally spends more time collecting biomass 

energy which affects mostly women and girls children who spend time in biomass collection than 

in any activit ies enabling income generating. Given all the reasons for their dependence on 

biomass it is clear that biomass will continue to be used in future for as long as the gap between 

energy and the poor is not closed . 
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CHAPTERS 

SUMMARY, RECOMMENDATIONS AND CONCLUSION 

5.1 INTRODUCTION 

The respondents (males and females) voluntarily agreed to complete the questionnaires. In order 

to attain the study objectives, various sources were used to generate the necessary data from the 

farming households i.e. through primary and secondary data. The structured questionnaire was 

used as a primary method of acquiring data. The internet, journals and books were used as a 

secondary data method, finally the methods of data analysis which included tables. 

5.2 FINDINGS 

The findings revealed that a large number of respondents received up to primary level of 

education and are unemployed especially women who depends on social grants for their survival. 

A large number of respondents depended on fuel wood as their main type of energy source. Fuel 

wood was used by most respondents because many could not afford the costs of other source of 

energy such as gas and electricity. They use fuel wood for cooking, space warming, lighting and 

ironing. 

The study revealed that most firewood collectors were women and young girls and that they walk 

long distance for fuel wood collection. It was revealed that women carry heavy loads of firewood 

on their heads unlike their male counterparts who uses donkey carts to collect firewood. The study 

revealed the prominent constraints associated with firewood collection includes, huge time 

consuming and rape and assaults are experienced. It was revealed that the high dependency on 

wood was due to the fact that it is cheap and easily accessible. 

5.3 RECOMMENDATIONS I NWU I 
LIBRARY_ 

Despite massive electrification by the government, fuel wood remains the main energy source in 

rural communities. Over-use and overdependence on biomass resources threatens the biomass 

resources. There is a need therefore to put in place strategies to overcome fuel wood shortages. 
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Tree planting by the communities could bring about sustainability in the collection and use of fuel 

wood. 

Rural women should be allowed to identify their energy needs and the means to provide for them. 

This is in line with promoting affirmative action. 

The government should organize workshops on energy to build people's knowledge and 

awareness on the use natural sources of energy in a sustainable manner. 

5.4 CONCLUSIONS 

It was evident from this study that fuelwood, is the most used forest resource for present and 

future energy security with women as principal collectors. The study also showed that despite 

electrification in the Khaukhwe fuelwood remains the primary source of energy and that forests 

are a key resource for rural people's livelihoods. Hence, the communities will continue to use 

fuelwood as a main source of energy for cooking; while electricity is used as a source of energy 

for the warming and cooking of short term foods. The study has also shown that most of the 

fuelwood is used for cooking and heating purposes by burning in open fires using three-legged 

pots. In addition fuelwood emit smoke within the households and into the atmosphere. 

Lack of access to clean and affordable energy is one of the core dimensions of poverty as it affects 

household health and levels of productivity. The use of low quality of biomass fuels by the poor for 

instance is known to have negative effects on health, arising from the smoke and respirable 

particulates. Indeed, poverty is characterized by low consumption of energy that is predominantly 

an invariably signals and absence of choice. Therefore the government is faced with a duty to 

provide rural areas with sufficient and less harmful energy forms to meet the objectives of rural 

development. 
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APPENDIX 

ANALYSIS OF BIOMASS ENERGY USE IN KHAUKHWE VILLAGE OF GREATER TAUNG MUNICIPALITY 

NORTH-WEST PROVINCE 

11. PERSONAL CHARACTERISTICS 

AGE RACE GENDER 

EDUCATION TYPE OF 
EMPLOYMENT 

LEVEL DWELLING 

BIOMASS COLLECTION FROM OWN LAND/FARM 

I NUMBER OF COOKING TIMESPER DAY 

I DURATION OF COOKING HOURS PER MEAL 

I COOKING YEARS 

I HOMES WITH SEPERATE KITCHEN 

MARITAL 

STATUS 

HOUSEHOLD 

SIZE 

NO.OF 

CHILDREN 

WU . 
RARYJ 

HOME LANGUAGE 

DISTANCE TRAVELLED FOR BIOMASS 

COLLECTION 

YES NO 

YES NO 

2. PLEASE INDICATE AGRICULTURAL ACTIVITIES THAT YOU ARE ENGAGED IN YES NO 

Crop production 

Vegetable production 

Livestock producti on 

Poultry production 

Food processing 

Hand crafting 

Pottery 
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Indigenous leather tann ing 

Wild fruit collection 

Beer fermentation 

I 3. PLEASE INDICATE THE TYPES OF ENERGY YOU USE AND PREFERENCE 

PREFERENCE IMPORTANCE 

TYPES OF ENERGY USED YES NO 1st 1st AS MOST 

AS BEST IMPORTANT 

Kerosene 

Paraffin 

Elect ricity 

Biomass 

Solar power 

14. PLEASE INDICATE THE TYPES OF TRANSPORT USED FOR BIOMASS 

SOURCE OF TRANSPORT USED YES NO 

Public Transport 

Donkey/Horse Cha rt 

Bicycle 

Tractor 

S.PLEASE INDICATE THE USE OF THE FOLLOWING BIOMASS AND THE FREQUENCY OF USE 

YES NO REGULARLY Occasionally Rarely 

Cow dung 

Maize Stover 

Wood 

Corn cobs 

Shrubs 

cha rcoal 

Sorghum stall 

Ground nut peels 

Rice husk 
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I Cotton wool stalks 

Saw dust 

1 6. RANK YOUR PREFERENCE AND IMPORTANCE TO THE FOLLOWING BIOMASS 

PREFERENCE IMPORTANCE 

RATING 1st AS BEST 1st AS MOST IMPORTANT 

Cow dung 1 1 

Maize stover 2 2 

Wood 3 3 

Corn cobs 4 4 

shrubs 5 5 

Charcoal 6 6 

Sorghum stall 7 7 

Rice husk 8 8 

Cotton wool stalks 

Saw dust 

11. PLEASE INDICATE YOUR ATTITUDE TOWARDS THE USE OF BIOMASS 

STRONGLY STRONGLY 
STATEMENT AGREE UNDECIDED DISAGREE 

AGREE DISAGREE 

Biomass is cheap 

Biomass is easily accessible 

Using biomass reduces the need 

for fossil fuels 

Biomass is a renewable energy 

All age group can harvest and use 

biomass 

Biomass provides jobs 

Biomass is a reliable energy 

Biomass is locally produced 

Biomass is natural and has no 
carbon dioxide emissions. 

Biomass is used on oven dryers to 

dry bricks 
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Biomass energy sources are not 

privatised 

Biomass collection is time 

consuming 

Biomass collection is gender 

biased 

Biomass collection and storage is 

problematic in rainy seasons 

1 s. PLEASE INDICATE THE PURPOSE FOR WHICH YOU USE BIOMASS FOR 

YES NO 

Cooking 

Space warming 

Lighting 

Heating the irons for ironing clothes 

Prevention of insects and diseases 

Warming animals 

Boiling water 

Maize Stover & sorghum stalls issued as fodder for animals 

Sourced biomass can offer local business opportunity and support the rural 

economy 

Biomass garbages can be used as fertiliser to grow plants 

Is used to make biogas for stoves and furnaces. 

The remains of fire from biomass is used as flies repellent on pitlatrine toilets, 

the rema ins kills toilet odour 

19. PLEASE INDICATE THE CONSTRAINTS IN THE USE OF BIOMASS 

IMPACT ON HARVESTERS YES NO 

Distance travelled for harvesting is mostly longer 

Labour involved in harvesting 

They are exposed to harmful insect and snakes 

They are exposed to cold, very hot, and rainy weather 

Vulnerable to thugs or rapists 

Time consuming 

Harvesting is done frequently 
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Health hazards 

Reduces agricultural activities because they have no time 

Most young girls leave school to run the chores of wood collection 

Pregnant women sometimes give birth prematurely because of the strained 

bodies from walking long distance, bending and carrying of loads of wood. 

Public acceptance 

Commercial value of other forest products 

Maintaining a sustainable forest 

Available supply of forest products 

110. WHY DO YOU USE BIOMASS AS ENERGY SOURCE 

REASONS YES NO 

Because it is less expensive 

Biomass is nearer to home 

Biomass is available every where 

Using biomass reduces the need for fossil fuels 

Biomass is a renewable energy 

All age group can harvest and use biomass 

Biomass provides jobs in rural areas 

Biomass is a reliable energy 

Biomass is locally produced 

Biomass is natural and has no carbon dioxide emissions. 

Biomass is used on oven dryers to dry bricks 
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