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ABSTRACT 

This research was carried out to quantify supply of charcoal in Dodoma Urban. 

Specifically, the study intended to (1) quantify the amount of charcoal that 

pedestrians bring in Dodoma Urban daily, (2) identify species of plants mostly used 

to make charcoal, (3) determine the source areas where the charcoal production is 

carried out, (4) analyze the charcoal prices from the source area and at the market 

place. Point count technique was used to enumerate amount of charcoal brought to 

Dodoma urban from different sources. Four points were located based on the pre-

survey finding; these points include Dodoma-Dar es Salaam road, Bahi road, UDOM 

road and Msalato road. The enumeration of charcoal was done from 6:30am to 

11:00am every day for one month. Also interviews and questionnaire technique was 

used to gather information about charcoal production and species of plants commonly 

used in charcoal production. In addition, the questionnaire technique was used to 

interview the charcoal sellers and final consumers. Data collected was analyzed using 

SPSS version 16.0. Amount of charcoal counted in each of the four entry points did 

not differ significantly (Kruskal-Wallis ² = 3.511, df = 3, p = 0.319). The overall 

mean (Mean ± Standard Deviation) of charcoal entering Dodoma urban is 17.5 ± 14.9 

bags per entry point where the mean total per day was 68.7 ± 60.2 bags. Results 

showed that 25 plants species were commonly used in charcoal making, among 

which, eight were most preferred. Fourteen villages were identified as the main 

source areas for charcoal production. The charcoal price at the source was a half of 

the market price (i.e. Tsh 9000 at the source vs. Tsh 18000 at the market in the town). 

Charcoal production might have negative impact on the conservation of shrubs and 

trees in Dodoma Region . 
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CHAPTER ONE 

BACKGROUND INFORMATION 

1.0 Introduction 

Charcoal is a black material made up of wood or other part of the plant in a limited 

supply of oxygen, by heating wood to high temperature ranging from 400
o 

C to 500
o
 

C that ◦is enough for wood to undergo thermal decomposition (Antal et al., 1996). 

Charcoal has been used since earliest time for array of purposes including heating, 

cooking, purification of water; adsorption of toxic substance from tissue, also due to 

large surface area, charcoal can be used as a filter (Badal et al.,1994). The making of 

charcoal was an important process during the first half of the nineteenth century. The 

first person to discover the magic properties of charcoal has long since been lost to 

human memory. What remains to the knowledge of historians is that, it may have 

been used in Europe as early as 5,500 years ago (Antal et al., 1996). Different plant 

species produce different quality of charcoal measured in term of weight (Aref et al., 

1998). Charcoal produced under well control carbonization condition may be hard 

and brittle or comparatively soft and crumbly. In weight charcoal may be rather 

heavy to quite light. This physical property is related to dry wood of various species 

which in a given volume may be heavy (Aref et al., 1998). Chemical properties of 

charcoal also differ significantly between species of plant (Aref et al,. 1998). The 

author explained that plant which grow in semi arid to arid savannah produce 

charcoal of high quality in term of weight than other species like Baobabs 

(Andasonia digitata) which have high moisture contents. Generally, plant species 

which have high moisture content tend to have poor quality of charcoal (Aref et al., 

1998). This seems true where Acacia stenophylla had the highest content of water 
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that lower gross heat of combustion where the charcoal of Acacia negrii and Acacia 

asak produce charcoal with the highest carbon content among investigated Acacia 

species (Aref et al., 1998).  

 

In global perspective 77% of wood fuel and charcoal is consumed in Asia and Africa, 

where 50% consumed in Asia and the remaining 27% consumed in Africa (WHO, 

2009). In developing countries, the low income nation depends mostly heavily on 

wood fuel and charcoal. For instance, the countries like Brazil, China, India, 

Indonesia and Nigeria account for about half of fire wood and charcoal production 

and consumption in each year (WHO, 2009). However, urban dwellers in some 

developed countries have strong appetite for charcoal, thus any attempt to ban the 

use or production of charcoal have been mostly unsuccessful due to commercial 

interest because producers can easily use free raw material and turn them into 

marketable commodities of high demand  (WHO, 2009). As a result of such demand 

the loss of natural forests during 1990s were about 16.1 million hectares per year of 

which 15.2 million occurred in the tropics (Antal et al., 1996). The countries with the 

highest loss of forest lands between 1990s and 2000s were Argentina, Brazil, 

Democratic Republic of Congo, Indonesia, Mexico, Nigeria, Sudan, Zambia and 

Zimbabwe (FAO, 2010). Furthermore, the same author suggests that outside the 

tropical 0.9 million hectares of natural forest were lost per year during the reporting 

period (FAO, 2010). In African countries charcoal like fire wood is used mainly for 

cooking unlike Europe where it is used for both cooking and heating. Economically, 

charcoal is one among the source of household income and it provides considerable 

amount of employment for the rural societies in Africa (Antal et al., 1996). The value 

of charcoal market in 26 sub-Sahara African countries exceeds 1.8 million dollar per 
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year (Boylan, 2009). In comparison charcoal consumption in many African countries 

is higher than other source of energies, such as Liquefied Petroleum Gas (LPG), 

Kerosene and electricity (Boylan, 2009).This might be partly due to prohibitive cost 

of electricity or its inadequate supply.  

 

In Tanzania, for instance, over 90% of citizens depend on wood fuel and charcoal for 

domestic energy, whereas in urban centres charcoal is fuel of choice (Boylan, 2009). 

Considering the largest city of Tanzania, Dar es Salaam, the proportion of household 

using charcoal as a primary source of energy arose from 47% to 71% between 2002 

to 2007 (Boylan, 2009). At the same time the price of LPG per cylinder of 6kg was 

Tsh. 22,000/= in December 2012 (Personal interviewed). The charcoal is reliable 

source of energy and does not require expensive appliance to use it (Kimbowa, 

2011). The demand of charcoal seems to increase with rapid urbanization and human 

population growth. The report by Kimbowa (2011), describes deforestation ring 

expanding around Dar es Salaam in waves-like, the outer boundary of charcoal 

production area having moved a distance of 30 km wide between 1991 to 2005, 

which is equivalent to 2 km per year. As deforestation occurs, it lead to increase 

charcoal price from less than 3,000 Tanzania shilling per bag in 2003 to over 20,000 

shillings in 2007 (Salla, 2011). Also Tanzania looses over 70 billion Tanzania 

shillings annually due to tax evasion by charcoal business despite the fact that, 

charcoal has negative impacts on the environment, reported by Kilahama (2012). 

1.1 Statement of research problem 

Domestic demand of energy for cooking and heating is high in all expanding 

societies like Tanzania. Such demand requires the local communities to seek for 
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available and yet cheap energy source. Firewood and charcoal remain to be the 

cheapest energy to all over the world because Liquefied Petroleum Gas (LPG), 

electricity, solar power and wind energy are prohibitively expensive and some are yet 

fully explored. Dodoma region is a semi arid area characterized by low rainfall that 

comes in short period. In such environment, production per unit areas is always low 

although production per individual is higher than in an area with higher precipitation 

(Dodoma region website, 2010). Thus, the low production per unit area cannot match 

with high rate of depletion of plants through charcoal production. However, in daily 

rate large number of charcoal bags is brought in Dodoma city, especially by 

pedestrians using bicycles. 

 

This lucrative business of charcoal that tries to feed the local market in the city is 

done by local people from the villages that surround the city. Generally, a poor 

person will be ready to cut down the only remaining tree in the area to make charcoal 

that he/she can sell to get money to feed the hungry family. With this notion, we 

would like to investigate the source areas where the charcoal is produced, to 

enumerate the species of plants used, to estimate the distance from the source to the 

market in the city, the contribution of charcoal to the household economy and the 

estimated charcoal supply in the city. Due to climatic condition of Dodoma Region 

plus global climatic change taking place today, it is vivid that, if unknown variables 

discussed above are not made known and their synergetic influences are not 

understood, the local extinction of species of plants that are currently used to make 

charcoal will inevitably occur. 
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1.2 Research objectives 

1.2.1 General objectives 

The main objective was to investigate the source areas and quantifying the amount of 

charcoal bags entering Dodoma urban per day. 

1.2.2 Specific objectives 

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

i. To quantify the amount of charcoal that pedestrians bring in Dodoma urban. 

ii. To identify the species of plants mostly used to make charcoal. 

iii. To determine the source areas where charcoal are produced 

iv. To analyze the charcoal prices in the production site and the market site in the 

urban area.  

1.3 Research questions 

To meet the objective of the study this study was guided by the following research 

questions: 

i) How many bags of charcoal enter Dodoma urban daily? 

ii) What species of plants are commonly used in charcoal production? 

iii) What are the main source areas where the high production of charcoal is 

taking place? 

iv) What is the average price of charcoal in the production sites and at the market 

place? 
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1.4 Significance of the study 

The findings from this study will be useful for conservation of plant species in the 

semi-arid area like Dodoma. Knowing the plant species that are mostly destroyed will 

enable the policy makers to institute the policy towards conservation of the species. 

Moreover, knowing the price dynamics of charcoal from the source areas and the 

town market it will enable the policy makers to know the supply levels in order to 

promote the alternative sources. Furthermore, scholars and conservationist will have 

more information for future studies and conservation of natural resources including 

human population growth. 

1.5 Scope of the study 

The study was conducted in Dodoma region where by four roads entering Dodoma 

urban were selected; which were Dar-es-salaam-Dodoma high-way, Bahi road, 

Mipango-Msalato road and UDOM road. The study was intended to quantify the 

supply of charcoal entering in Dodoma urban per day, type of transport used, price of 

charcoal in production area and price in the city, species of plants mainly used for 

charcoal production and their quality.  

1.6 Limitation of the study 

The study was limited to Dodoma Urban. The data was collected in four main roads 

entering Dodoma city. Also questionnaires were used to collect data on users, sellers 

and producers of charcoal respectively in Dodoma Urban and neighboring villages 

where charcoal are produced. But due to limited budget and time, only four hundred 

and eight peoples (408) were interviewed. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

A good research study is built on strong understanding of the literature on the 

problem or topic that one wishes to study, as put forward by (Gal and Borg 2005). 

The literature review should be up to date and critical, closed and should help to raise 

the research gap (Cooley and Lewkowise, 2003).  

 

2.1 Theoretical Literature Review  

This section consists of theoretical review of literature where the key terms and 

concepts were defined. Different levels of biodiversity were mentioned in this part. 

Conservation, deforestation and bush fire, charcoal production and the impacts of 

charcoal on environment, health, and poverty. Furthermore the researcher talked 

about Charcoal price and the preferable species used to make charcoal as well as the 

strategies used to conserve biodiversity. At last the chapter addresses the conceptual 

frame work which governs this study. 

2.2 Key Terms and Concepts 

With reference to this dissertation the following terms and concepts have the 

following meaning: 
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2.2.1 Charcoal  

Charcoal is a black material produced from wood or other part of the plant in a 

limited supply of oxygen, by heating wood to high temperature ranging from 400
o 

C 

to 500
o
 C that is enough for wood to undergo thermal decomposition (Antal et al., 

1996).  

2.2.2 Semi arid area 

Region with semi-arid climate or steppe climate are describes as semi-arid area. 

A semi- arid climate describes climatic region that receive precipitation below 

evapotranspiration but not extremely. From the definition given by Koppen, “climatic 

classification in Semi-arid climate is an intermediate between desert climate and 

humid climate in ecological characteristics and agricultural potential”. Semi-arid 

climate tends to support short or scrubby vegetation as semi-arid areas usually are 

dominated by either grass or shrubs (Wikipedia, the free encyclopedia). 

 To determine if area or location has a semi-arid climate, their precipitation must first 

be determined. Finding the precipitation in millimeters, it involves first multiplying 

the average annual temperature in °C by 20, then adding 280 if 70% or more of the 

total precipitation is in the high-sun half of the year (April through September in the 

Northern Hemisphere, or October through March in the Southern hemisphere), or 140 

if 30%–70% of the total precipitation is received during the applicable period, or 0 if 

less than 30% of the total precipitation is so received. If the area's annual 

precipitation is less than the threshold but more than half the threshold, it is classified 

as a steppe climate (Wikipedia, the free encyclopedia). 
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Furthermore, to delineate "hot semi-arid climates" from "cold semi-arid climates", 

there are three widely used isotherms: Either a mean annual temperature of 18°C, or a 

mean temperature of 0°C or −3°C in the coldest month, so that a location with a "BS" 

type of climate with  appropriate temperature above whichever isotherm was being 

used is classified as "hot semi-arid" (BSh). And a location with the appropriate 

temperature below the given isotherm is classified as "cold semi-arid" (BSk) 

(Wikipedia, the free encyclopedia). 

The Dodoma Region has an average precipitation of about 0mm-550mm of the year, 

which is a characteristic of semi-arid zone (World weather and climate information, 

2010-2013). The rainfall in the semi-arid is not only relatively inadequate but also of 

high variable. A high variability means that, there is prolonged dryness even during 

the rainy season. The major occupation for the people in the semi-arid areas of 

Tanzania includes agriculture, pastoralism and agro-pastoralism. Poverty, 

malnutrition, lack of access to clean water and lack of medicines are major problems 

facing the communities in these areas. 

2.2.3 Biodiversity 

According to Chhokar et al., (2004), biodiversity refers to the number, variety and 

variability of all life forms on earth. These include millions of plants animals and 

micro-organisms, the genes they contain and the intricate ecosystems of which they 

are a part. According to Krebs (1998), biodiversity has so wide meaning and consists 

of genetic diversity up to ecosystems diversity. Species diversity is known equal to 

biodiversity that is limited to diversity in local or regional surface. Species diversity 

is one of the important specifications of bio-societies that are measured in different 

ways. UN-CBD (1992). Article 2 defines biodiversity in terms of biological diversity 
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as variability among living organisms from all sources including, inter alia, 

terrestrial, marine and other aquatic ecosystems and the ecological complexes of 

which they are part. This includes diversity within species, between species and of 

ecosystems (UN-CBD, 1992). Biodiversity is a complex issue. Life is organized in 

different hierarchical levels. Therefore diversity is represented in all these levels, e.g. 

genetic diversity (diversity within and between populations), species diversity 

(species richness and evenness), and habitat diversity (ecosystem diversity, landscape 

diversity). There are interactions between these levels. Biodiversity is not static, but 

is realized in dynamic systems with considerable variation in space and time. 

However, biodiversity sustainability is threatened by habitat fragmentation, habitant 

loss, pollution, climate change and has continued to be lost overtime. Millennium 

Ecosystems Assessment (MEA, 2005) points out most important direct drivers of 

biodiversity loss and ecosystem service changes to include habitat change, climatic 

change, invasive alien species, overexploitation, and pollution. These results in 

changes to biodiversity and to ecosystem services do not only affect well being of 

ecosystem itself but also human well-being. 

FAO (1999) defined biodiversity in terms of agriculture, referring to agro- 

biodiversity as variety and variability of animals, plants and micro-organisms that are 

used directly or indirectly for food and agriculture; including crops, livestock, 

forestry and fisheries. It comprises the diversity of genetic resources and species used 

for food, fodder, fiber, fuel and pharmaceuticals. The definition includes the diversity 

of non harvested species that support production (soil micro-organism, predators, 

pollinators ) and those in the wider environment that support agro-ecosystems 

(FAO,1999). 
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2.2.3.1 Component of the biodiversity 

Biodiversity can be classified into three different parts. Each of these parts has been 

explained hereunder. 

2.2.3.2 Species diversity 

Species diversity is the basic unit of classification in biology. Although a species 

might be defined as a group of similar organisms that interbreed or share a common 

lineage of descent, there is no universal agreement on how to define a species. Even 

when the species is the basic unit, it represents only one level of a complex 

phylogenetic hierarchy: related species are grouped in genera, related genera in 

families, families in orders, and so on, up to the highest level, the kingdom, of which 

five are generally recognized at present (animals, plants, fungi, bacteria and 

protoctists) (Hens and Boon, 2003). 

2.2.3.3 Genetic diversity 

Genetic diversity is reliant on the heritable variation within and between populations 

of organisms. New genetic variation arises in individuals by gene and chromosome 

mutations, and in organisms with sexual reproduction it can be spread through the 

population by recombination (Thomas, 1992). Selection acts on this pool of genetic 

variation present within an interbreeding population. Differential survival results in 

changes of the frequency of genes within this pool, and this is equivalent to 

population evolution. Genetic variation enables both natural evolutionary change and 

artificial selective breeding to occur (Thomas, 1992). 
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2.2.3.4 Ecosystem diversity 

Although is possible to define what is in principle meant by genetic and species 

diversity, it is difficult to make a quantitative assessment of diversity at the 

ecosystem, habitat, or community level. There is no unique definition or 

classification of ecosystems at the global level. It is difficult in practice to assess 

ecosystem diversity other than on a local or regional basis. Ecosystems are further 

divorced from genes and species in that they explicitly include a biotic components, 

being partly determined by soil/parent material and climate (Thomas, 1992). 

2.2.3. 5 Community Diversity 

According to (Hunter, 2002), a community comprises the populations of different 

species that naturally occur and interact in a particular environment. Some 

communities are relatively small in scale and may have well-defined boundaries. 

Example of these are: species found in or around a desert spring, the collection of 

species associated with ripening figs in a tropical forest, those clustered around a 

hydrothermal vent on the ocean floor and those in the spray zone of a waterfall or 

under warm stones in the alpine zone on a mountaintop. Other communities are 

larger, more complex, and may be less clearly defined such as old-growth forests of 

the northwest coast of North America, lowland fen communities of the British Isles, 

or the community of freshwater species of Lake Baikal.  

2.2.4 Conservation 

Conservation refers to the wise use of resources. It is long term maintenance of 

ecosystem biodiversity through the management of multiple forms of resource use 

http://cnx.org/content/m12150/latest/#community
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and encompasses a broad and complex range of social and ecological interactions and 

negotiations (Schmink, 1999). Conservation and development are both necessary and 

interdependent without ignoring the needs of human beings (Makombe, 2004). 

Therefore, conservation must take account of economic, ecological, cultural and 

aesthetic values. People will support conservation when they become active 

participant in the process and are motivated (Makombe, 2004). 

2.2.5 Biodiversity Conservation 

Realizing the importance of the concept in natural resources conservation, the 

Convention on Biological Diversity (CBD) emphasized equitable sharing of benefits 

as a way of ensuring sustainable conservation of biological resources (IUCN, 2006). 

Not only physical resources, but also environmental goods and services need to be 

evaluated and their benefits should be shared among stakeholders. Article 15.7 of the 

CBD establishes benefit-sharing as one of the cornerstones of an access to genetic 

resources regulatory regime. As discussed in Section 2.2.4 above, benefit-sharing is 

seen as a necessary complement to facilitated access. Also, as noted in 2.2.4, there is 

a heavy emphasis on in-kind benefits and the recognition that various approaches will 

often be required. Furthermore, (Lewis and Dogley, 2006) pointed out two possible 

approaches which have been considered in Sychells. The first approach refers to the 

principle of benefit-sharing and then provides a set of examples of different possible 

forms of benefit-sharing. It closed with a requirement that benefits sharing 

arrangements reflecting the various public, community and private interests that may 

be involved in any proposed access. The second approach, which was ultimately 

adopted, establishes the basic requirement for benefit-sharing and leaves all detailed 

matters for regulations. 
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2.2.6 Local communities and biodiversity 

In many biodiversity areas in developing countries, community residents have limited 

or no property rights or control over the use of lands. For instance, Australia‟s 

indigenous peoples in particular have a complex cultural, spiritual, social and 

economic relationship with biodiversity, through relationship with their traditional 

lands and water in their country. Indigenous peoples have developed a special 

knowledge of Australia‟s biodiversity and they have a particular interest in the 

conservation and sustainable use of native species and environments. The 

maintenance of biodiversity on lands and waters over which Indigenous peoples have 

title or in which they have an interest, is the foundation of the wellbeing, identity, 

cultural heritage and economy of Indigenous communities (Pandey, 2002). 

2.2.7 Benefits of biodiversity conservation 

Murphy and Roe (2004) observed that Small, local enterprises can be developed 

based on biodiversity such as ecotourism, charcoal making, handicrafts, etc. where 

these can be integrated with well-established markets and returns can be substantial. 

In the Caprivi region of Namibia, for example, craft sales between 1999 and 2001 

amounted to more than N$333,000 (approx. US$41,000) and most of this income 

went to poor women. In Tanzania, it is a central goal of the management of each park 

to let the neighboring villages benefit from the positive effects of National Parks in 

order to increase their acceptance and compensate for loss to valuable natural 

resource. National parks are important source of revenue for entire country 

(TANAPA, 2003). 
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2.2.8 Strategies used to conserve biodiversity 

Pandey (2002), states that strategies employed for conservation and management of 

natural resources prominently rely on natural reserves, national parks, wildlife 

sanctuaries and other such categories of protected areas. Protected-area however has 

serious flaw as it has further exacerbated the problem of human-animal conflicts, and 

a majority of reserves have failed to achieve the conservation goals in marine as well 

as terrestrial ecosystems. Such an approach has also led to conflicts between the local 

communities and the management authorities. Since 1980s, the government of South 

Africa has taken a more people centered approach to conservation and most 

legislations has been updated to articulate the need for the participation of local 

people in the management of biodiversity both within communal areas and on state- 

owned land (Kepe, 1999; Campbell and Shackleton, 2001). However the use of 

cultural as a tool in conservation strategies has not yet been explored within South 

African context (Cocks, 2006; Cited by Maffi and Woodley).The main goal of any 

nation, included Tanzania, is to promote social and economic development. This 

relates to the uplifting of the welfare of the people through measure taken in 

accordance with agreed principles and strategies. In the case of Tanzania the guiding 

principles are socialism and self-reliance (URT, 1992). In 1998, the Tanzania 

government reviewed its 1953 Forest Policy and adopted the National Forest Policy 

(URT, 1998) by focusing on sustainable conservation of forest resources. The 

National Forest Policy seek to achieve its policy goal of enhancing the contribution of 

the forest sector to the sustainable development of Tanzania and the conservation and 

management of Natural resources for the benefit of present and future generations‟‟ 

(LEAT, 2010). The National Forest Policy (URT, 1998) sets four priority areas for 

legislation and implementation: 
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1) Forest land management, (2) Forest- based industries and products (3) Ecosystem 

conservation and management, (4) Institutional and human resources. Both the 

National Forest Policy (URT, 1998) and National Forest Program (URT, 2001) 

following their subsequent legalization by Village Land Act No.5 of 1999 (URT, 

1999) and Forest Act (URT, 2002) provides for mandates of main stakeholders in 

forest conservation and management. Specific mandates empowered local 

government and communities to manage local government and forest reserves of 

conservation and biodiversity values, to regulate policy implementation, to conserve 

and manage village forest reserves and trees on farms and to participate in joint 

management of conservation areas (URT, 1998, URT, 2001, URT, 2002, LEAT, 

2001). 

2.2.9 Deforestation 

Kombo et al., (2002) defines deforestation as the clearance of naturally occurring 

forests by logging and burning and replacing it by something else. The rate of 

destruction of forests by human beings and their replacement by agricultural systems 

is high in the tropics, where the poor quality of the soil has led to the practice of 

routine clear cutting to make new soil available for agricultural use. 

2.3.0 The most preferable species for charcoal production in semi-arid area 

From the results of the study done at Semi-arid in Awash National park in Ethiopia, 

twenty seven (27) species used for charcoal and fire wood eleven (11) species which 

is equal to 40.2% belong to the genus Acacia, where Acacia tortilis is the most 

selected species within the park for charcoal production. This is due to high 

abundance in the study area together with preference for their high quality charcoal as 
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a result charcoal producers more selectively use that species (Zerihun and Mesfin, 

1990). Another species includes: Acacia nilotica, Acacia prasinata, Acacia seyal and 

Acacia mellifera due to their high quality charcoal. Also Hussien (2004) revealed 

that, A. nilotica stood the second rank for production of high quality charcoal in 

Awash National Park in Ethiopia. Similarly Makenya (2006) reported that, Acacia 

tortilis was the best plant species for charcoal making in Tanzania. 

2.3.1 Charcoal production and use 

Production of charcoal has low over head cost; in fact it could be considered zero 

cost. As most charcoal producers gather wood free of charge, use their own labour 

and use minimal tool for harvesting. Because of this low cost of production and large 

population willing to buy the product this line of work became very popular. Also 

lack of alternative job keeps peoples to produce charcoal even when they recognize 

lack of sustainability in the process (PREM, 2007a). The government recognized that, 

high rate of deforestation due to charcoal production is something that needs to be 

addressed but it is difficult to find solution (Meghji, 2007). For instant in 2006 the 

government banned production of charcoal as a result that ban caused the price of 

charcoal to rise, at the end hurting the poor consumers (Meghji, 2007). Similarly 

urbanization and economic development are bringing about changes in consumption 

patterns and increases household income in developing countries, which in turn are 

leading to major changes in household sector. With mounting urbanization, African 

populations are increasingly shifting from fuel-wood to charcoal for domestic 

cooking and heating (Girard, 2000). Generally energy consumption in rural areas of 

Africa is still low and limited to fuel wood. However, energy consumption and the 

type of fuel used evolved as the countries develop. A survey carried out for World 
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Bank Energy Sector Management Assistance Program in 45 cities of 12 countries 

between 1984 and 1993 show that, a decrease use of wood fuel and shifting to 

petroleum products is clearly related to improvement in income, as well as new 

policies and programmed established by governments (Price, 2000). Energy 

consumption and fuel type are also influenced by high migration flow and the high 

growth rate of urban populations. Although migrants in cities keep their rural habitat 

for several generations, the pressure of urban life are rapid swinging many towns 

from fuel wood to other fuels such as liquefied petroleum gas (LPG) or kerosene. 

Majority of urban women interviewed during house hold surveys in Ethiopia, Chad, 

Madagascar, Mali, Niger and Senegal did not like to cook with wood because they 

find it difficult to kindle, dangerous for children, smoky and messy (Madon, 2000). 

But charcoal is perceived to lack most of these negative effects and it is priced more 

competitively than LPG and kerosene, which are still too expensive for many people 

(Foster, 2000).  

A study in Dar-es-Salaam, Tanzania, for example, shows that charcoal used in 

energy-efficient stoves was the cheapest fuel per unit of energy. Also a recent survey 

of house hold consumption in all towns in the northern region of Mahajanga, 

Madagascar, show that charcoal was the main domestic fuel used (CIRAD, 1999). It 

is therefore often used prior to the adoption of other more expensive modern fuels 

(Foster, 2000). The low level of house hold income is probably the only factor 

holding back the shifting to fossil fuels, LPG and petroleum (CIRAD, 1999). With 

urbanization, the charcoal sector has acquired considerable economic weight. The 

work carried out under ESMAP in the Niger and Mali since the late 1980s has shown 

that this mainly informal sector accounts for an annual turnover of several million 
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dollars for a number of African countries. In terms of employment, if not in financial 

terms, its importance is comparable to that of cash crops (Matly, 2000). 

2.3.2 Charcoal Price 

The price of charcoal seems to increase in each year like other fuels. Also the price of 

charcoal varies with selling site. Different selling sites have different price based on 

accessibility and means of transport used. For instance in 1999, the price of charcoal 

was about Tanzania Shillings 1,500/=, 1,400/=and 1000/= at road side, village centre 

and kiln site respectively. The apparent variation is due to profit margin added to 

cover cost of transport (Monela, 1999). Where the same bag of charcoal with an 

average weight of 50Kg during the same period was sold between Tanzania shillings 

6,000/= and over 10,000/= at Kimara (TFPA, 2007/8). 

2.3.3 Impacts of charcoal production on forest resources 

Globally, the use of wood fuels and charcoal has been growing in line with 

population growth, so that the annual growth demand is between 3 and 4 percent 

depending on the country (Amos, 2000). In places where there is high fuel wood and 

charcoal consumption and weak supply of other fuel resources there is strong 

pressure on existing trees because of high population density, low income and severe 

climate conditions, particularly deforestation and devegetation problems (CIRAD, 

2001). 

The shifting from fuel wood to charcoal could have major ecological consequences if 

it is not kept under control. But the growth of charcoal use does not have a serious 

impact on forested areas that supply consumption with adequate forest management, 
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supervision and control practices. For instance work carried out in the Niger and 

Mali, indicated that control of the resource by the people living in the charcoal 

production areas can lead to proper management of the resource while improving 

local people‟s incomes (CIRAD, 2001). Despite many African governments 

encourage substitution of charcoal with other fuels particularly LPG and kerosene 

through provision of equipment to households, these programms have not succeeded 

because African cities do not readily take urban habits (Matly, 2000). Also 

substitution program has negative effects on creating un-employment in forest areas 

when charcoal production is discouraged. Similarly banning the production and 

marketing of charcoal sometimes do not reduce production, for example, in 

Mauritania and Kenya. But this simply drives producers to produce in underground 

situation thereby precluding proper control of production procedures (FAO, 1993). 

The sustainable production and use of charcoal through proper management and 

planning of supply sources, together with rational trade and marketing infrastructures 

and efficient use, can also have a significant positive impact by helping to conserve 

resources, reducing migration from rural or forested areas and improving people‟s 

income. However, the necessary interventions for long-term solutions are not easy to 

implement, especially for poor tropical countries that lack necessary financial 

resources, institutional capacity and skilled personnel (FAO, 1993). 

2.3.4 Effects of charcoal production on an Environment 

Charcoal production in tropical regions of the world is often perceived to have 

devastating ecological and environmental effects. The most commonly cited impact is 

deforestation, i.e. the clearance of forest or woodland. Much of the charcoal in 

tropical countries is commonly made in traditional earth and pit kilns with a wood-to-
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charcoal conversion rate of about 20%. In 2009 the contribution of charcoal 

production to deforestation in tropical countries with the highest rates of deforestation 

was estimated to be less than 7%. (Chidumayo and Gumbo, 2012). A large proportion 

of the area utilized for charcoal production has the potential for rapid forest recovery 

especially with good post-harvest management. Another harmful effect of charcoal 

production was the emissions of greenhouse gases in tropical ecosystems. It was 

estimated that 71.2 million tones of carbon dioxide and 1.3 million tones of methane 

were emitted in 2009 (Chidumayo and Gumbo, 2012). 

 

Charcoal production leads reduction of natural resources and land degradation on 

which the poor depend. The activity of charcoal production can contribute downward 

spiral of poverty as it has negative implication for the local environment. For 

instance, it increases soil erosion and global environmental climatic change that 

threatens biodiversity for example, the reduction of forest cover can reduce the 

existing capacity to sequester carbon and releases the already fixed carbon. Many 

African nations have over three quarters of their forest cover depleted due to charcoal 

production.  Moreover, the global warming potential of current largely inefficient 

methods of charcoal production is considered to be higher than that of emissions 

during combustion (FAO, 1993). 

2.3.5 Charcoal and health 

There is significant health benefits associated with cleaner fuels due to reduced 

exposure to toxic indoor air pollutants. More than 1.6 million people (400,000) in 

Sub-Saharan Africa, mainly women and premature children die each year from 

respiratory diseases caused by pollution from fires for cooking and heating homes. 



22 

By 2030, smoke from such fires is estimated to cause 10 million premature deaths. 

The promotion of cleaner and more efficient technologies for charcoal production in 

Africa is thought to have the potential of saving millions of lives (FAO, 1993).  

2.3.6 Charcoal and poverty  

Charcoal is one of the more important commodities produced from natural forests or 

trees outside the forest by the rural poor across Africa charcoal is largely used in 

urbanized areas to meet domestic energy needs. It is an important and simple means 

of earning cash income too In the production areas, the income from charcoal is more 

important than income from alternatives such as agriculture, where most men were 

involved in charcoal production (Rkwaschick, 2006). Income from charcoal is a 

guaranteed as there is very demanding market and in many parts, it has a form of 

insurance against crop failures, emergency cash needs etc. As charcoal suits the 

living conditions of the urban poor, by providing a reliable, convenient and accessible 

source of energy for cooking at all times and at a stable cost in any required 

proportions (Rkwaschick, 2006). In addition, the charcoal trade provides income 

opportunities for many people in the urban areas, through small scale retail 

businesses which are mostly run by women (FAO, 2003). Most of Africa‟s charcoal 

energy use is in sub-Saharan Africa. In Mozambique alone, a study has shown that 

over million tones of charcoal and firewood is sold in the town and cities where it is 

principally used for cooking. Extrapolated over Africa, the total amount of charcoal 

sold would run into a few billion dollars (Rkwaschik, 2006). 
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2.3.7 Solution for sustainable charcoal production and use 

Charcoal is often traditionally made from species that yield a dense, slow-burning 

charcoal. These species are slowing growing and particularly vulnerable to 

overexploitation.  Thus there is a need to encourage diversification and the use of 

plant species or species producing less dense charcoal. 

The solutions are many. But the basic goal is to produce more charcoal using less 

wood. These include batch-type retorts where wood is carbonized by an external 

source of heat; metal kilns equipped with vapour incinerators and Lambiotte-type 

continuous retorts where wood is introduced at the top of the kiln and the charcoal is 

extracted from the bottom, with the vapour burned to meet the heat requirements of 

the process. All of these require a large investment and are usually unaffordable for 

small-scale charcoal makers in tropical countries. Most traditional or improved 

traditional charcoal production techniques give good yields, with relatively low 

capital investment, if they are efficiently used. However, they are labour intensive. 

But many charcoal projects have not achieved the hoped-for results because they 

have considered only the energy aspects of the technical process and ignored the 

social and economic aspects (FAO, 1985). 

Although globally charcoal consumption could be expected to decrease in the near 

future in developing and developed countries, it may still increase as a result of new 

industrial “green energy” market opportunities under development. Therefore, forest 

services and energy agencies should give particular attention to charcoal and its 

sustainable production and use. Effective actions might include, among others: 
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 The establishment of forest management programmes to avoid deforestation 

by over harvesting of species suited to charcoal production.  

 Professionalization of the sector whereby charcoal makers would produce 

charcoal as their main activity and occasional charcoal production by non-

professionals would be discouraged, through apposite policies and training 

programmes. 

 Providing charcoal makers with a range of suitable technical methods from 

which to choose, rather than a single “best” technical solution.  

 The promotion of charcoal from residues and forest plantation timber, through 

pricing and appropriate policies (Amous, 2000).  

If charcoal making is regarded as a source of supplementary income or as women‟s 

work, investment in training will be less likely, and less labor-intensive method 

which is also the least productive will be preferred hence limiting possible 

improvements. The education and training of forest planners, extensions and charcoal 

makers, and the implementation of more sustainable charcoal making technologies, 

may be the determining factors in improving working conditions in this sector, as 

well as environmental impacts and energy effectiveness (World Bank, 2000). 

Charcoal is part of a range of fuels for domestic use that needs to be incorporated into 

any programmes to rationalize energy resource use in tropical countries, rather than 

seeing it as the forester‟s public enemy. Therefore, planners need to understand the 

problems and to implement suitable solutions to make the best possible use of 

charcoal (Girard, 2000). 
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2.4.0 Conceptual frame work  

Conceptual frame work is a setting of two or more interrelated concepts that present a 

systematic view of phenomena that help to explain it and make prediction about the 

phenomenon. The conceptual frame work will be used to give coherence throughout 

the research design and process (Engestrom, 2001). The framework used below was 

developed by the researcher. It gives insight on different reasons that increase 

charcoal production in Dodoma urban and the impacts on plant conservation in semi-

arid region. The model is very useful as the study is about the quantification of 

charcoal bags brought in Dodoma urban. This would help in giving views of what the 

problem is and what is going on.  
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 Figure 1: The conceptual frame work for quantification of charcoal supply in 

Dodoma Urban: Implication for plant conservation in Semi-arid Region 
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CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

This section describes the research methodology that was employed in the study. 

Essentially, it focuses on the study area, research design, population, sampling 

procedure and data collection techniques as well as methods used in data analysis. It 

also gives short account of validity of the instruments. 

 

3.1 Selection of the study area  

The study was be conducted in Dodoma Region in Tanzania. Dodoma was selected 

because it is a semi-arid area, which generally has low precipitation, i.e. rainfall 

intensity and distribution is poor. Thus, the climate does not support high vegetation 

coverage as such plant growth is limited. Density of vegetation is therefore low. In 

that context, only few species that is adapted to such climatic condition can thrive. In 

addition, the aridity condition of the region devastates production of charcoal since 

the remaining vegetation populations may not reproduce faster enough to counter 

balances the effects of over production of charcoal. 

Despite the fact that, the region is so arid that limits vegetation production, the 

demand of charcoal as the cheapest source of energy is growing partly due to human 

population growth and partly due to cost of alternative sources of energy for 

household use. For instance in daily basis, a good number of pedestrians bring 

charcoal to the city that is produced from surrounding villages. Human population 

growth is high in Dodoma due to immigration following establishment of education 

centers like The University of Dodoma (UDOM), The College of Business and 

Education (CBE), The Saint John University, Fork development center (FDC), 
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Msalato Theological College, Institute of Rural Development Planning, Dar-ul-

muslimeenTeacher Training College, Dodoma Tanzania Health Development and 

St.Peter Claver High School. 

3.1.1 Location 

Dodoma, the capital city of Tanzania, is located at the central part of the country at 4
0 

to 7
0
 latitudes south of the Equator and 35

0
 to 37

0
 longitudes east of the Green which 

Meridian. The Dodoma Region covers an area of 41,310 sq km which is equivalent to 

5% of the total area of Tanzania Main land. The Dodoma Region is boarded by four 

regions: Manyara in the north, Morogoro in the East, Iringa in the south and Singida 

in the west. The region is divided into six administrative districts: Dodoma rural, 

Kondoa, Kongwa, Mpwapwa, Bahi and Dodoma urban. According to census 

conducted in 2012, the human population in the Dodoma region was estimated to be 

2,083,588 and its growth rate was 2.1% per year (Population and Housing Census, 

2012).  
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Figure 2: Map of Dodoma Urban to show location of Urban and Topographical 

features 

(Source: Dodoma profile 2010) 

3.1.2 Topographic and climate  

Much of the land in Dodoma Region is plateau rising gradually from some 830 

meters in Bahi swamps to 2000 meters above sea levels in the high lands north of 

Kondoa (Tanzania national website 2003). However there are various hill ranges 
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across the region. The climate of Dodoma is characterized by long dry season lasting 

between late April to early December and single short wet season. During the long 

dry season, persistent desiccating wind and low humidity is experienced and this 

contributes to high evapotranspiration and soil erosion. The average rainfall for 

Dodoma is 570 mm and about 85% of this fall from December to April. This rain fall 

is relatively low and unpredictable in frequency distribution and amount (Tanzania 

national website 2003). However, rainfall distribution is higher in more agricultural 

parts of Mpwapwa and Kondoa districts (Madulu, 2004). Temperature in the region 

varies according to the altitudes but the average minimum and maximum is 18
0
C and 

31
0
C respectively. In August to November temperature is very high with afternoon 

heating up to 35
0
C and chilly night, on hilly area cooling down to 10

0
C (Tanzania 

national website, 2003). 

3.1.3 Vegetation 

The characteristic vegetation of Dodoma region is Bush or thicket type dominated by 

deciduous xerophytes grasses, herbs and shrubs mainly of Dichrostachys cinerea, 

locally known as Mtunduru (MNRT, 1996). Most of the hill ranges, steep slopes and 

protected forest reserves are covered with large woody plants which form good 

watershed protected covers (MNRT, 1996). Some other vegetation types common in 

this region are different type of Acacia species such as A. tortilis and A. seyal, A. 

albida, A.brevispica, A.polyacantha, A ornata, Albizia petersiana, Baobabs, 

commiphora species such as Commiphora Africana, Ficus species, Euphorbia 

candelabra, Ziziphhus mucronata, Lannea tomentosa, Justicia species, and many 

species of annual and perennial grasses, herbs and shrubs (MNRT, 1996). 
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3.1.4 Wildlife 

The Dodoma Region also is rich in terms of wild life species, especially reptiles 

(Reptilia) which are favored by dry and hot environment. Other common wild life in 

Dodoma is different species of amphibians (Amphibia), rodents (Rodentia), dikdiks 

(Madoqua kirkii), spotted hyenas (Crocuta crocuta), hares (Lagomorpha),  birds 

(Aves), wild dogs (Lycanon pictus) and mongooses (Mungoz mungo)  (Dodoma 

region website, 2010).  

3.2 Research design 

Research design is a systematic plan for a research project including who to 

integrate, what to compare and for which dimension (Flick, 2007). This study was 

conducted using case study design. This was selected because it offers opportunity 

to study a problem at selected area (Kothari, 2004). This research sought to study the 

problem of charcoal production in Dodoma urban, in order to appreciate this 

problem in a broader perspective. Purposively, the sampling techniques will use the 

pre-determined stations through which charcoal bags are brought in the city.  

3.2.1. Data collection procedure and Instruments 

The data for this study were collected in three steps. In the first step researcher 

collected data by counting charcoal bags entering the city through four main roads 

and the data was recorded in data sheet. In the second step ethnobotanical survey was 

conducted with charcoal producers in production sites where structured 

questionnaires and interviews were held. Woody species used in making charcoal and 

the preferred species were identified and recorded systematically with their 
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vernacular names in the data sheets. In the third step the researcher interviewed 

charcoal users and charcoal sellers by using questionnaires.  

3.2.2 Questionnaires  

Both open and closed-ended questions were used to aid in identification of plant 

species mostly used to make charcoal and the source areas. Furthermore, the 

questions included required the charcoal producers, sellers and consumers to 

mention the price of one bag of charcoal in production area and that of in the city. 

 

3.2.3 Field survey  

Field survey was conducted in order to estimate the size and rate of land clearing for 

charcoal production. Following questionnaire, survey and interview, the researcher 

was able to identify which areas or villages are leading in charcoal production, and 

thus the villages or areas were visited. Three villages were visited, namely 

Ndenhwe, Nzuguni and Msalato. Within those villages the charcoal producers who 

were willing to cooperate were contacted. 

 

Through applying Snow-ball techniques, the researcher was able to identify other 

charcoal producers once, he or she become cooperative. 

Furthermore, in order to estimate the amount of charcoal bags brought to the city 

each day the head count of each pedestrian who was passing with bags of charcoal in 

each predetermined roads or paths were conducted. The counting was conducted for 

one month from 6:00 am to 10:00 am each morning. The researcher stands for eight 

days each road. 
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3.3 Statistical analyses 

Collected data on charcoal supply was analyzed using simple descriptive statistics 

by using Statistical Package for Social Science (SPSS) version 16.0. Excel program 

was used to entered data into SPSS program. These data was analyzed focusing on 

inductive research design and technique. Descriptive statistics was used to obtained 

frequency counts and percentages of various coded responses and to compare means 

of quantitative responses of variables related to respondents characteristics such as 

age distribution, level of education, house hold size, gender, marital status and 

source of income. Also data on the quantity of charcoal entering in Dodoma urban 

daily, preferable plant species for charcoal production and the price of charcoal bags 

were analyzed using SPSS. The results were summarized in Tables. For all statistics 

p< 0.005 were considered significant. 

 

 



34 

CHAPTER FOUR 

4.0 RESULTS AND DISCUSSION 

4.1.0 Introduction 

Results on demand and supply of charcoal in Dodoma Urban implication to plant 

conservation in semi arid Region, were presented in this chapter. These include, 

species used for charcoal production and the preferable ones, the source areas where 

charcoal are produced in large quantity. And price of charcoal in the production site 

as well as in the market place were presented. Finally, the chapter presents the 

discussion of the whole findings. 

4.2 Social-Demographic Characteristics of the Respondents 

4.2.1 Age  

Table 1 summarizes the age distribution of the respondents involved in the study. Of 

all charcoal producers, charcoal sellers and charcoal users who were interviewed in 

this current study, the results show that, the age group 30-39 were majority  followed 

by age group 40-49,then 20-29 and lastly age group between 50-59. Also there was 

small number of age group between 60 and above. 
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Table 1: Socio-demographic characteristics of the respondents ((producers, 

sellers and consumers) 

 

Age group % Charcoal producer 

(n = 128) 

% Charcoal 

seller (n = 144) 

% Charcoal 

user (n = 136) 

20-29 21.9 33.0 23.3 

30-39 31.2 33.0 29.3 

40-49 28.2 25.1 41.6 

50-59 12.5 8.4 0.0 

60-above 6.2 0.0 5.8 

Total 100 100 100 

Education level    

Informal education 28.1 11.1 2.9 

Primary education 68.1 88.9 55.9 

Secondary education 3.1 0.0 29.4 

Tertiary education 0.0 0.0 11.7 

Total 100 100 100 

Marital status    

Married 78.1 77.8 76.5 

Single 12.5 13.9 20.6 

Widow 6.3 2.8 2.9 

Divorced 3.1 5.6 0.0 

Total 100 100 100 

Source of income    

Agri-charcoal 90.6 38.8 0.0 

Charcoal 9.4 61.1 0.0 

Peasant 0.0 0.0 33.8 

Business 0.0 0.0 42.6 

Employed 0.0 0.0 23.5 

Total 100 100 100 
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Table 2: Charcoal bags entering Dodoma urban from different entry points per 

day. 

Location entry N Mean ± SD 

Dar-es-salaam-Dodoma highway 38 23.4 ± 21.2 

Bahi road 40 14.6 ± 11.6 

Msalato road 24 13.8 ± 10.5 

UDOM road 36 16.9 ± 10.4 

Overall 138 17.5 ± 14.9 

 

4.3.1 The charcoal price 

In urban areas the price of one bag of charcoal was between Tanzania Shillings 

12,000 to 25,000, depending on the quality of charcoal where the average price was 

Tanzania Shilling 17,970.6. On average, respondents claimed that the mean sell 

price per bag at the source area was Tanzania Shillings 9,611.1 ± 893.7. However, 

the same bag in town was sold TSh.18,000.0 ± 2,141.8. This was equivalent to 

53.4% increase or gross profit/ return to capital invested.  

 

Plate 1: Charcoal producer harvesting wood in the forest at Ndwenhe village 
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 4.3.2 Quantity of charcoal used vs household size 

Descriptive statistics results show that the household size of the users did not 

correlate significantly with amount of charcoal spent per month. (Pearson 

correlation, r = -0.112, P = 0.195, n =136).  Where the maximum and minimum 

household was 4.2 ± 2.0 (n =136). 

 

Also the house hold size of respondents who were selling the charcoal was 4.2 ± 2.0 

(n= 144) as charcoal users. The sellers using bicycles were able to carry only one 

bag per trip per day to town (1.14 ± 0.8 bags per bicycle).  
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Table 3: Common plant species in the study areas used for charcoal production. 

 

 

Local name Common name/English name Scientific name 

Mtunduru Sicklebush Dichrostachys cinerea 

Mnyinga Wing pod Zeroderris stuhlmannii 

Mpululu Silver terminalia Terminalia sericea 

Mkakatika Long pod cassia Cassia abbreviate 

Mzasa Sudan-gum-arabic Acacia Senegal 

Mjiha/mgiha Purple wood dalbergia Dalbergia nitidula 

Mhogolo Sickle-leaved albizia/Better 

albizia 

Albizia amara 

Mfulu Black plum Vitex doniana 

Mfuku Scented-pod acacia Acacia nilotica 

Mkungugu Umbrella thorn Acacia tortilis 

Mkole False brandy bush Grewia bicolor 

Mtumba Willow-leaved boscia Boscia salicifolia 

Mchese/Mluma Winter thorn Acacia albida 

Msomvugo Poison-grab Commiphora Commiphora Africana 

Musinahemo Julbernardia Julbernadia globiflora 

Mlaka White thorn Acacia seyal 

Mkambala/Mvugala Black thorn/Hook thorn Acacia mellifera 

Mkongolo Quinine tree Raufolvia caffra 

Muwindi White thorn Acacia polycantha 

Msenha/msena Sand paper cordial Cordial monoica 

Mgunga Winter cassia Cassia singueana 

Misani Large-leaved brachystegia Brachystegia bussei 

Mlelega Velvet bush willow Combretum zeyheri 

Mbilimisi Luck-bean tree/Red-hot-poker Erythrina abyssinica 

Mchenje Long-podded albizia Albizia schimperiana 
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4.3.3 The rank of preference plant species in charcoal production 

Majority of the respondents interviewed in the production site suggested the 

following plants to be the most preferable species that produce a good quality 

charcoal in terms of weight, heat and rekindle for long time. 

 

Of all respondents, 58.8% (n = 128) ranked Mkungugu to be the most preferable 

species, 52.9% (n = 128) ranked Mtunduru to be the second preferable species, 26.4 

% (n = 128) were ranked Mtumba as third class species, followed by Mhogolo stated 

by 17.6% (n = 128) Mzasa stated by 32.3% (n = 128) while Mvugala Mlaka and 

Mfuku were stated by15% (n=128) (note that a respondent was allowed to mention 

more than one species). 

   

Plate 2: Mhogolo (A. harveyi), Pate 3: Mtumba (B. salicifolia), Plate4: 

Mkungugu(A. tortilis). 

4.3.4 The source areas of charcoal production 

In this current study the researcher did survey and interviewed people by using 

questionnaires and found that, 14 different villages of the Dodoma urban and 

neighboring districts were the main source areas for charcoal production. The study 
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shows that Chihikwi, Hombolo, Lugala, Mayamaya, Mvumi, Kisiwa cha ndege, 

Mzula, Ng‟onghona and Nzuguni each produces 3.1% of the charcoal produced in 

Dodoma. Mkonze village produces 6.3%, while Chikoa, Michese and Msalato 

villages produce 9.4% each. However, Ndwenhe village scored the highest in terms 

of charcoal production. In that respect, it scored about 37.5%.  

 

Plate: 5 Typical charcoal kiln at Ndwenhe village. 

4.4.0 DISCUSSION 

Generally, majority of the respondents interviewed were male probably due to the 

influence of division of labor between male and female within a community. The 

noted large proportion of males to females could be explained due to the fact that, 

traditionally most heads of the family are males. Also according to biological 

differences between males and females, most charcoal sellers and producers were 

males because they were capable of cutting big tree, making charcoal kiln and 

transporting charcoal bags from village to town using bicycles. This kind of work 

might be difficult for a nursing mother to do. Similar findings on dominance of 

males over females in most socio-economic situations have been reported in 

Morogoro rural district (Lema, 2003). The same author recorded the involvement of 

males headed household of 73% compared to fewer females 27%, where majority of 
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rural women face obstacles that prevent them from participating in development 

programmes. Examples of those obstacles include: family care, inferiority complex 

among women‟s work and interests, religious ideologies and prevailing cultural 

restriction, like not speaking in open meeting.  

 

Large number of community members aged between 19 to 49 years old represents 

an active age group which is mostly engaged in productive activities. This age group 

was positively associated with ability to attained most socio-economic activities, as 

this age group was regarded as labor forces in most house hold in the society. This 

finding support the conclusion made by Hegga (2006) and Low (2005).  

 

Majority of the respondents completed primary education or did not attend formal 

education at all. These levels of education clearly depict cultural and socio-economic 

activity of a given society. Most communities in the village depend on subsistence 

farming supplementing with charcoal production because they are not competent to 

perform „white collar jobs‟. Subsistence farming in such semi-arid areas with poor 

rainfall intensity and distribution inevitably reduces purchasing power of household 

and thus have less for food, health and school fees. Following that, it is not 

surprising to see majority being engaged in charcoal production and selling. Hence 

these activities leave little room for family communities into schooling related 

activities. These results demonstrate that knowledge and skills are very low among 

the local community members. As number of years spent in education is often 

associated with acquisition of knowledge and skills whereas insufficient education is 

often highly correlated with individual‟s lack of skills and ignorance. Following that 

scenario our findings suggest that level of education is important in predicting the 
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producer and the seller of charcoal. However, the user of the charcoal is not related 

to the level of education. This finding is supported by the work of Yabiku and 

Schlabach (2009). 

 

Probably household size of majority of respondents lies between 3 and 6 people, 

which is a normal household size for many Tanzanian. This results does not differ 

with` Population and Housing census of (2012), which shows that Dodoma Region 

having an average household size of 4.6 where as Dodoma urban has 4.4 household 

size. 

The survey recorded 25 woody species popularly used for charcoal production in 

Dodoma Region. Among those species eight species were most preferred while 

seventeen species are just used when one cannot obtain the preferred ones. These 

results indicate that the use of wood for charcoal production is selective and affects 

the plant communities through the depletion of some key species mostly belonging 

to preferred species. This practice also might affect supply of other vital resources 

such as, medicinal plants and forest services needed in general by local populations. 

The results show that Acacia species were the best plants used for charcoal 

production as they produce good quality of charcoal and high abundance in the study 

areas. These results are supported by the works of Zerihun and Mesfin (1990), 

Husien (2004) and Makenya, (2006).  

The supply of charcoal increases with increase of human population that is why 

demand of charcoal become very high in Dodoma urban. Our results in this current 
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study show that 17.5 ± 14.4 charcoal bags are brought in Dodoma urban each day. 

This work is supported by the findings of Amos (2000). 

The source areas of charcoal production were in the villages surrounding the urban. 

This might be the facts that, most charcoal producers gather wood free of charge, use 

their own labour and use minimal tool for harvesting. Because of these low cost of 

production and there is large population demanding, the product this line of work 

become very popular. Following high supply of charcoal, surrounding villages were 

the major production site charcoal. Also due to the aridity of the Dodoma region, 

growth of plants is very slow that takes long time for the new plants to be ready for 

charcoal making. This work has related to the findings of (PREM, 2007a).The price 

of charcoal different between the production site and the market in urban. by 53% 

increase growth profit return to capital invested. 
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CHAPTER FIVE 

5.0 CONCLUSION AND RECOMMENDATIONS 

5. 1 Conclusions 

The results revealed that there is high production as well as high supply of charcoal 

in Dodoma Region. These leads to biodiversity loss including wildlife also 

deforestation and agricultural production impaired. However people continue to 

depend on charcoal fuel because it is cheaper compared to LPG and electricity. In 

addition to that among 25 plant species used for making charcoal in Dodoma Region 

14 species are in danger of being extinction as they are the preferable one. Also the 

source areas are the neighboring villages from the town. 

5.2 Recommendations 

Based on the results of the study the following recommendations are made: 

 The Ministry of Natural resources and Tourism should help and support 

communities to intensify sustainable management of existing plant species for 

income generation and biodiversity conservation. 

 The government should make policies that will improve the use of other 

alternative energy such as LPG and electricity for the environmental 

sustainability. 

 The government should provide education to the household on the appropriate 

use of charcoal for cooking, in order to use small amount of charcoal such as 

using jikopoa and jiko la Tabora. 

 The United Republic of Tanzania should subsidize the price of charcoal. 
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5.3 Area for further research  

This study is for quantification of charcoal supply in Dodoma urban as an implication 

for plant conservation in semi arid region only. It will be good if other people 

conduct the similar problem in other fuels such as electricity, biogas and firewood in 

Dodoma. Currently there are few studies conducted about charcoal production, 

charcoal supply and its implication on plant conservation.  
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APPENDICES 

Appendix 1: Questionnaires. 

Introduction  

This questionnaire is for the purpose of research only, so feels free on answering it. 

You are guaranteed your privacy and confidential issues.  

A Personal information 

1. Station / Location___________________. 

2. Age [ ] 

3. Sex ( i ) Male [ ] (ii) Female [ ] 

4. Marital status ( i ) Single [ ] ( ii ) Married [ ] (iii) Widowed [ ] 

(iv) Divorced [ ] 

5. Household size_________________. 

6. Main source of income__________________. 

7. Name of village_______________/Area__________. 

8. Name of District_______________________. 

9. Educational background____________________. 

(i) Informal education [ ] (ii) Adult education [ ] (iii) Primary education [ ] 

 (iv) Secondary education [ ] 
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(v) Other ( ) specify_____________________. 

B Information concerning charcoal sellers (Pedestrians) 

10. How many bags of charcoal do you bring in town per day? 

11 Where these charcoal are produced? (Name of village____________). 

12. What is the price of charcoal in the production site [ ] Tsh. 

13. How much is sold per bags in town? [ ] Tsh. 

C Information concerning charcoal users  

14. How much price of charcoal bags in the city? [  ] Tsh. 

D Information concerning charcoal producers 

15. What kinds of plant species used for charcoal production (Names of plants) 

_______, __________, __________, __________, _______________. 

16. Rank plant species based on the charcoal quality, _________, ___________, 

___________, ___________, ________,  

17 . How long does it take to make five bags of charcoal? _____________. 


