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ABSTRACT 
 
This thesis investigates social impacts of charcoal use in households in the Tanzanian town 

Babati. In Tanzania a majority of the population use charcoal and firewood as their main 

energy source. A part from the environmental problems connected to charcoal use; there are 

also considerable social impacts on women’s daily lives. Cooking and collection of wood fuel 

are time-consuming and restricts the possibilities for women to work and study. The thesis 

includes an investigation on how the Tanzanian government tackles problems connected to 

charcoal use, social as well as environmental. The result shows that the Tanzanian 

government is working with charcoal related problems to some extent but as previous studies 

shows there are still more that can be done. The main efforts made concentrate on information 

campaigns and promotion of more energy efficient equipments. One important problem is 

however that wood fuel is the cheapest available energy source and hence the incentives to 

start using other, more sustainable, energy sources are very small. The thesis also investigates 

possibilities for Babati households to substitute charcoal use with renewable energy sources 

available in the town. The result shows that the possibilities to use renewable energy currently 

are very limited and mainly affordable to richer households.  

 

Keywords: Charcoal, Renewable Energy, Babati District, Sustainable Development  

 

 



TABLE OF CONTENTS 

ABSTRACT ..................................................................................................................................................... 2 

1.  INTRODUCTION .................................................................................................................................... 1 

1.1  BACKGROUND AND FORMULATION OF THE PROBLEM ............................................................................................ 1 

1.2  PURPOSE ...................................................................................................................................................... 2 

1.3  RESEARCH QUESTIONS .................................................................................................................................... 2 

2.  METHOD .............................................................................................................................................. 3 

2.1  DESCRIPTION OF THE STUDY AREA ..................................................................................................................... 3 

2.2  INTERVIEWS .................................................................................................................................................. 3 

2.2.1  Unstructured Interviews .................................................................................................................. 3 

2.2.2  Semi‐structured Interviews .............................................................................................................. 3 

2.2.3  Delimitations During the Field Work ............................................................................................... 4 

2.3  CRITICISM OF THE SOURCES ............................................................................................................................. 5 

2.4  SECONDARY DATA AND DELIMITATIONS ............................................................................................................. 6 

3.  LITERATURE REVIEW ............................................................................................................................. 7 

3.1  DEFINITION OF RENEWABLE ENERGY ................................................................................................................. 7 

3.1.1  Biomass; A Renewable Energy Source? ........................................................................................... 7 

3.2  CHARCOAL USE AND SUSTAINABILITY ISSUES ....................................................................................................... 8 

3.2.1  Policy Recommendations .............................................................................................................. 10 

3.3  RENEWABLE ENERGY SOURCES ....................................................................................................................... 13 

4.  POLICIES AND WOOD FUEL PRODUCTION ........................................................................................... 16 

4.1  WOOD FUEL USE IN TANZANIA ....................................................................................................................... 16 

4.2  STRATEGIES AND POLICIES ............................................................................................................................. 16 

4.2.1  Forest policies ................................................................................................................................ 16 

4.2.2  Energy Policies ............................................................................................................................... 17 

4.2.3  Environmental Policies .................................................................................................................. 18 

5.  EMPIRICAL FINDINGS AND RESULTS .................................................................................................... 19 

5.1  AUTHORITIES AND ENERGY ............................................................................................................................ 19 

5.2  ENERGY USE IN BABATI HOUSEHOLDS .............................................................................................................. 20 

5.3  RENEWABLE ENERGY SOURCES ....................................................................................................................... 24 

5.3.1  Solar Panels ................................................................................................................................... 24 

5.3.2  Biogas ............................................................................................................................................ 25 

6.  ANALYSIS ........................................................................................................................................... 27 

6.1  CHARCOAL USE IN BABATI HOUSEHOLDS .......................................................................................................... 27 

6.2  POLICIES AND POSSIBLE DEVELOPMENT IN THE CHARCOAL INDUSTRY ..................................................................... 28 

6.3  POLICIES AND FUTURE PROSPECTS IN RENEWABLE ENERGY SOURCES ................................................................ 29 

7.  DISCUSSION ....................................................................................................................................... 31 

7.1  CHARCOAL ................................................................................................................................................. 31 

7.2  ALTERNATIVE AND RENEWABLE ENERGY SOURCES .............................................................................................. 32 

8.  CONCLUSION ...................................................................................................................................... 34 

9.  SOURCES ............................................................................................................................................ 36 

 



1 
 

1. INTRODUCTION 
This chapter begins with a background to the subject and a presentation of the problem 

investigated (1.1). In section 1.2 the purpose of the study is explained and finally the research 

questions are presented in section 1.3.  

1.1 BACKGROUND AND FORMULATION OF THE PROBLEM 

Countries in Africa are among the least developed countries in the world when it comes to 

infrastructure, education, medical services and income. In order to establish a sustainable 

development that benefits both the environmental, economical and social sectors the question 

of energy production and usage must be raised. Reliable, accessible and sustainable energy 

sources are one of the most fundamental requirements for sustainable development. (TaTedo, 

2007) Currently only about 11 % of Tanzanians 34 million people have access to reliable 

electricity. (Tanzania Electric Supply Company Limited, 2008)  

 

Today the majority of African households use wood fuel as their main energy source. Wood 

fuel can be used as either charcoal or firewood. Even though wood fuel can be considered as a 

renewable energy source it is also exhaustible. The extent of the African wood fuel use is 

causing many negative environmental impacts, for example greenhouse gas emissions and 

land degradation through deforestation, soil erosion, loss of generic resources and 

desertification. Further, inefficient wood-fuel technology is making households spend a 

considerable part of the income on energy. 

 

The use of wood fuel also has gender implications. Socially, the high dependence on wood 

fuel greatly affects the daily lives of women since they are the ones responsible for gathering 

wood fuel and preparing food. Women are exposed to smoke on a daily basis when using 

wood fuel and this is causing health problems. (Goldemburg & Coelho, 2004:32) (Kituyi, 

2004:12) Further the time spent on preparing food decreases the possibilities for women to 

engage in income brining activities. (Meikle, 2002:9:1)  

 

In cities, charcoal is more convenient to use than firewood because it produces less smoke and 

because the transport of charcoal is easier than transport of firewood. (Woman producing 

energy efficient stoves, 2008) Consumption of firewood do not pose any considerable 

environmental damage while the inefficiencies in charcoal production and consumption 
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technologies makes charcoal consumers use 4 – 6 times as much wood as firewood 

consumers. Therefore charcoal use is considered to be a main factor behind deforestation in 

many areas. (Mwampamba, 2007:35)  

 

Previous studies mostly focus on technical and economic impacts of charcoal use and thus the 

social effects are yet relatively unknown. The studies conducted concerning the social impacts 

of charcoal use focuses on the impacts in larger cities and the areas selling charcoal to cities. 

Hence the social effects among the urban poor are rarely studied. This study focuses on the 

social impacts of charcoal use in households in a Tanzanian mid-size town called Babati. In 

Babati most people use charcoal but no recent studies dealing with the impacts of charcoal use 

have been conducted in the area.  

 

Researchers also emphasize the need to investigate possibilities to develop alternative energy 

sources in order to relieve the pressure on the forests in countries currently dependent on 

firewood and charcoal. (Bugaje, 2006:10) (Kerekezi & Kithyoma, 2002:30) In Babati town 

some renewable energy sources are currently being used in small scale. This study 

investigates the possibilities to a greater extent substitute charcoal use with the renewable 

energy sources currently being used in Babati.  

1.2 PURPOSE 

The aim of this thesis is to investigate how charcoal affects Babati households and to look 

into the possibilities and constraints of using renewable energy sources in the area. 

1.3 RESEARCH QUESTIONS 

- How do authorities consider charcoal use? 

- How does charcoal use influence the daily lives of women in Babati town? 

- What renewable energy sources are used in Babati town? 
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2. METHOD 
This chapter begins with a description of the study area (2.1). In the next section (2.2) the 

methods used during the fieldwork and delimitations are described. In section 2.3, the 

methods used to find secondary material is explained. In section 2.4 the weaknesses of the 

sources and methods are presented.  

2.1 DESCRIPTION OF THE STUDY AREA 

The United Republic of Tanzania is divided into 26 regions. Babati District is the biggest of 

the districts within Manyara Region with a total population of 303 013 people. (United 

Republic of Tanzania, 2002) Babati Town is the administrative centre of the Manyara Region 

and has a population of 31 000 people. (National Bureau of Statistics, 2002 ) The urbanization 

rate in Babati town is approximately 3 %. (Kavishe M. , 2008a). Even though a majority of 

the population is still dependent on agricultural activities the economic development is fast 

and the economy is becoming increasingly diversified. (Babati Town Council, 2006)  

2.2 INTERVIEWS 

During a three week long field trip to Babati, Tanzania the empirical data were collected 

through unstructured and semi-structured interviews.  

2.2.1 UNSTRUCTURED INTERVIEWS 

In order to get better understandings of the general processes concerning charcoal use and 

production two unstructured interviews were conducted at the beginning of the field trip. 

During unstructured interviews, the researcher takes on an unobtrusive role and lets the 

informant speak freely about the things he or she thinks are the most important. Unstructured 

interviews are advantageous in the beginning of a research process when the researcher needs 

general information and a better understanding of the research area. This method is also good 

when formulating questions before deep-interviews. (Halvorsen, 1992)  

2.2.2 SEMISTRUCTURED INTERVIEWS 

Most of the interviews were however semi-structured. Semi-structured interviews are 

characterized by open ended questions which both give the informant the possibility to speak 

freely about the questions but at the same time it is possible for the researcher to ask follow-

up questions and make sure that the interviewee keeps to the subject.  (Halvorsen, 1992) 
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Four deep-interviews were held with seven women representing Babati households. The 

households were selected by a field assistant. Two of the women represented low income 

households, three a middle class household and two a rich household. Because of limitations 

of time the interviews with low income and middle class households were done as group 

interviews.  

 

The head of the Natural Resource Department was interviewed and also a District Forest 

Officer in Babati district. Also two interviews with people working with forests and forest 

management were conducted and one interview with a household that produces charcoal in 

the village Mutuka outside Babati.  

 

In order to get a picture of possible alternatives an agent for a company installing solar panels, 

an NGO helping villages with biogas facility installations and a professional cook using gas 

was interviewed. Another environmental NGO was also interviewed in order to get a picture 

of how the environmentalist movement deals with energy questions.  

 

Before every semi-structured in-depth interview a set of questions were prepared. The same 

set of questions was used for every interview-group (i.e. women). After a couple of interviews 

some questions were changed or excluded because they were irrelevant or proved to be 

misinterpret by the respondent.  

2.2.3 DELIMITATIONS DURING THE FIELD WORK 

This study focuses on charcoal use and since charcoal is mainly used in more densely 

populated areas the households interviewed were delimited to Babati town. During the 

household interviews only women were interviewed. The reason for only interviewing women 

is that in most households they are responsible for cooking and therefore also most likely to 

be aware of the positive and negative effects of their energy use. Women are often the ones 

responsible for buying, collecting and/or carrying the charcoal and therefore their stories are 

considered to be of most interest for the purpose of this study. The renewable energy sources 

studied were chosen because they are currently being used in Babati. Other renewable energy 

sources, for example wind energy, can of course be suited to use in the area but since no 

informants using them could be found they were excluded from the study.  
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2.3 CRITICISM OF THE SOURCES 

During the field work in Babati, Tanzania problems were of course encountered. The biggest 

and most important difficulty is the language barrier. In Babati most people only speak 

Kiswahili and in order to conduct the interviews a translator was required. When using a 

translator there is always a chance of misinterpretations from any of the parts participating in 

the interview. In order to minimize as many misinterpretations as possible the translator was 

informed about the subject in advance and had the possibility to see the questions written 

down both before and during the interviews. Also most of the interviews were done with the 

same translator which further minimized the risk of misinterpretations between the 

interviewer and translator. Unfortunately at some of the interviews another translator had to 

be sent for at a short notice and then there was no time to inform the translator about the 

purpose of the interview in advance. The questions were however written down and it was 

possible for the translator to look at them. Most of the officials interviewed are fluent in 

English and then there were no need for a translator.  

 

Another frequent problem was lack of time, both during the interviews and during the field 

work as a whole. Some of the respondents gave much of their time while others were more 

under stress. In order to make sure that the most important data were collected, in case of a 

time limitation, the most relevant questions were asked first. Moreover, the two week 

limitation of the field work made it impossible to find time to do triangulations of the data. 

However, since the households interviewed were selected from different social stratum the 

field data are considered to be as reliable as possible given the time constraints.   

 

When arriving to a new place it is difficult to find the “right” people to interview. With much 

help from the field assistants in Babati it was although possible to locate and contact people 

they thought could be valuable for the study. However, in spite the field assistants’ local 

knowledge it is not plausible to believe that they know about all the people in Babati District 

and this could also affect the validity and reliability of the study. In order to tackle this risk 

many of the field assistants were consulted when arranging the interviews and also the 

informants were asked if they knew of people that could be suitable for an interview. Finally 

an interview was planned with a local represent from the ruling party in Tanzania, CCM but it 

was cancelled in last minute. In order to still get a picture of the authorities view on charcoal 

use national energy policies were revised. 
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2.4 SECONDARY DATA AND DELIMITATIONS 

The fieldwork has been supplemented with secondary data, mainly from scientific journals. In 

order to find relevant articles Google scholar has been used but also online searches on many 

of the bigger scientific journals, for example Science Direct. Further the journal Energy 

Policy has provided many of the articles used. The main keywords used when searching for 

articles has been “charcoal”, alternative energy sources”, “Tanzania”, “sustainable energy 

sources”. Most of the articles found are published during the 21th century but a few older 

articles have also been used, but due to the fast development both in Africa and in the energy 

sector these articles have only been used to a lesser extent. Articles concerning charcoal use 

and use of alternative energy sources in Sub-Saharan Africa have been prioritized. The 

conditions in other parts of the world differ much from the conditions in Africa and in order to 

delimit the thesis non-Sub-Saharan articles have not been revised to any considerable extent.  

 

Since the interview with the CCM representative were cancelled documents from the 

Tanzanian governments’ homepage have been used in order to investigate the research 

question concerning the authorities strategies for making the charcoal use more sustainable. 

The documents available are put together by the government and may not present the whole 

truth and might embellish the reality to some extent. However, the strategies still gives a 

picture of the government’s over-all stand-point when it comes to charcoal use. 
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3. LITERATURE REVIEW 
Chapter 3 gives a theoretical background to the field work. The first section (3.1) defines the 

concept of renewable energy and describes the different types of energy sources relevant for 

the study. Section 3.2 gives a review of previous research concerning the sustainability of 

charcoal use. The last section (3.3) describes research regarding the possibilities to use 

renewable energy sources in Africa in general and Tanzania in particular.  

3.1 DEFINITION OF RENEWABLE ENERGY 

The definition of what can be called renewable energy has been discussed at several global 

assemblies. Up to this date there is no generally accepted definition, instead most 

organizations and countries use their own definition. The International Energy Agency (IEA) 

includes combustible wastes, solid biomass (charcoal included), animal products, gas and 

liquids from biomass, biodegradable waste, hydro power, geothermal power, solar energy, 

wind energy and tide/wave and ocean energy. Many NGOs’ however, excludes traditional 

biomass and large-scale hydro power plants from the definition because of their negative 

environmental impacts. (Chen, 2004)  

3.1.1 BIOMASS; A RENEWABLE ENERGY SOURCE?  

The discussion whether or not biomass1 should be considered a renewable energy source has 

often been up to debate. Some researches make a distinction between modern and traditional 

biomass. Modern biomass is often considered renewable while traditional biomass is thought 

of as non-renewable. (Chen, 2004) According to Goldemburg and Coelho (2004) production 

of wood fuel is often unsustainable and as a non-commercialized energy source it is rarely 

used efficiently. The use of biomass in developing countries often leads to deforestation 

because the trees are not properly replaced. The burning of firewood and charcoal is also 

causing indoor pollution that can lead to health effects for the residents. Modern biomass 

includes generation of electricity of heat from forest and agriculture residues and waste and 

can be considered sustainable. (Goldemburg & Coelho, 2004:32) 

 

Mwampamba (2007) emphasizes the important distinction between the sustainability of 

charcoal and firewood use. Firewood can be used directly after harvest while charcoal needs 

                                                 
1 Biomass is defined as plant material and animal waste that can be used as energy. (Encyclopædia Britannica, 
2008) 
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to be produced. (Mwampamba, 2007:35) Kammen and Lew (2005) describe charcoal as an 

energy source connected to several environmental and social consequences. Charcoal 

consumers are estimated to use 4 – 6 times as much wood as firewood consumers because of 

ineffectiveness’s during the production process. (Kammen & Lew, 2005) Further, when 

producing charcoal certain types of trees are preferred. Suitable trees for charcoal production 

are often slow-growing and therefore also vulnerable to overuse. (Girard, 2002:53) 

Consumption of charcoal is predominant in urban areas while firewood mainly is used in rural 

areas. Therefore the urbanization process leads to increasing demand for charcoal and it is 

estimated that for every 1 % increase in the urban population the demand for charcoal 

increases by 14 %. According to Mwampamba, African countries with a high rate of 

urbanization and an increasing demand for charcoal can be facing a wood fuel crisis if proper 

forest management plans and trade regulations are not established. (Mwampamba, 2007:35)  

 

However, charcoal use is not necessarily unsustainable. If the production and consumption 

can take place without causing any negative effects on either humans or the environment, 

charcoal can be considered as a renewable energy source. Therefore the sustainability of 

charcoal is dependent on regional conditions; for example rate of tree re-growth, the size of 

population using charcoal and the patterns of charcoal trade. In most African countries 

charcoal use is considered unsustainable because the replanting of trees are not sufficient and 

many charcoal producing areas suffers from environmental impacts caused by the 

deforestation. Some people are of the opinion that the land used for charcoal production 

instead could provide valuable land for food production and/or soil and biodiversity 

conservation, while others think that charcoal production provides work opportunities and 

hence improves the living standards for people involved in charcoal production. (Chen, 2004)  

3.2 CHARCOAL USE AND SUSTAINABILITY ISSUES  

Around 40 % of Tanzania are covered by forests and approximately 400 000 ha (0, 4%) are 

cut down every year. It is estimated that wood fuel accounts for 90 % of the total energy 

consumption and of the forest cleared 95 % are used as energy. (TaTedo, 2007)  

 

In most African households charcoal is considered as a modern energy source. Cooking with 

charcoal is easier and cleaner than to use firewood or animal residues. Charcoal produces less 

smoke than firewood and can easily be stored for longer periods of time. The main 



9 
 

sustainability problems connected to charcoal use is the energy waste during production and 

consumption. Much of the energy stored in the wood products is lost during the charcoal 

production process. Charcoal stoves are efficient compared to firewood stoves but other 

energy sources, like kerosene, liquid petroleum gases (LPG’s) and electricity offers a much 

more efficient energy use than charcoal. The deforestation and burning of wood without 

proper tree replanting strategies also causes carbon dioxide emissions. Further the fact that 

wood products often can be collected for free and the high demand for charcoal, especially 

among urban dwellers, creates great incentives for unsustainable charcoal production. The 

institutional possibilities to control charcoal production are weak. Charcoal regulations tends 

to fall between the forest ministry’s and energy ministry’s responsibility. The forest ministry 

concentrates on issues like improved productivity and forest conservation. The energy 

ministry focuses on electrification strategies and supply of petroleum products. The result is 

that the cooperation between the two responsible institutions is minimal. Hence the progress 

towards a more sustainable use of charcoal is slow. (van der Plas, 1995) 

 

Girard (2002) also discusses sustainability problems connected to charcoal use. In the study 

charcoal is described as an energy source preferred by many because is more convenient than 

other wood fuel products. Further it is cheaper than other possible alternatives, for example 

kerosene and LPG’s. Charcoal is therefore perceived as an energy source used prior to the 

adoption of more modern energy sources. Even though charcoal is mainly an urban energy 

source there has been a dramatic increase of charcoal use in both medium sized towns and in 

rural areas. The increased demand of charcoal put many ecosystems to test and problems with 

deforestation have become evident in many areas. Many African governments have tried to 

prevent charcoal related problems by promoting other energy sources, mainly kerosene and 

LPG’s, but with little success. (Girard, 2002:53) 

 

In many Tanzanian cities the urbanization rate is approximately 5 % and more than 80 % of 

the urban population uses charcoal as their main energy source. Through a sensitivity analysis 

Mwampamba identifies forest regeneration and improved kiln efficiency as the two most 

important methods to suppress unsustainable use of biomass. The predominant Tanzanian 

policy has been to set up bans on charcoal production in order to prevent unsustainable 

harvesting. However, the demand for charcoal is not decreased because of the bans and 

therefore the charcoal producers keep on making charcoal but with a low profile. A 

consequence of this is that the charcoal producers hesitate to make long-term investments that 
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could improve the production methods and make the charcoal production more sustainable. 

(Mwampamba, 2007:35) 

 

Meikle (2006) discusses the social impacts of households energy use and conducts a case 

study in Arusha, Tanzania. The result of the study shows that most households would prefer 

to use electricity as their main energy source. However, because of the high price and the poor 

accessibility and reliability only better-off households have the possibility to use electricity. 

Gas is used in some households but it is considered unsafe because of the risk of explosion. 

Kerosene is popular in many households and is both used for cooking and lightning. Charcoal 

is also very popular among all income groups and is used both for cooking and ironing. 

Meikle discovers that women also mix different types of energy sources in order to save time 

and money. It is also concluded that women, in greater extent, could engage in other activities 

if other energy sources than wood fuel were to be used. A majority of the women in the study 

express a wish to start working if they had the possibility. Some women also would like to 

start studying if a chance were given. (Meikle, 2002:9:1) 

3.2.1 POLICY RECOMMENDATIONS 

Mwampamba presents some recommendations for the Tanzanian governments to consider 

when planning energy policies. First, it is recommended that a fee is paid for every tree cut 

down by charcoal producers. The fee should be paid to the village council and they should be 

obligated to invest some of the income in reforestation programs. By setting a price on the 

raw material, incentives are given to the producers to improve kiln efficiencies and to use the 

trees in a more responsible manner. The second recommendation is that the government takes 

responsibility in educating charcoal producers in more efficient kiln constructions in order to 

improve the production efficiency. Mwampamba estimates that the efficiency can be 

increased by at least 30 %. Third, Mwampamba suggests that charcoal production should be 

fully legalized in order to reach out and have a dialogue with the charcoal producers as well as 

to be able to have better control over the charcoal trade. Fourth, Mwampamba suggests that 

the government should establish different strategies for charcoal production in different areas. 

Local conditions determine whether or not charcoal production is sustainable and therefore 

the regulations also may differ. Further the demand of charcoal is bigger near the cities and 

thus regulations need to be stricter in these areas. The fifth recommendation for the 

government is to create incentives for the private sector to switch to renewable energy sources 

or improved and energy efficient equipment.  (Mwampamba, 2007:35) 
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Kituyi (2004) addresses the potential energy crisis in Sub-Saharan Africa. Traditional biomass 

will continue to be the dominant energy source in the area and with an increasing urbanization 

he also estimates an increasing demand for charcoal. The biomass resources are therefore in 

great danger of overuse and hence causing environmental degradation. The main reason why 

biomass resources are being overused is considered to be connected with land tenure policies 

that do not encourage proper land- and forest management. Kituyi suggests that in the short 

and medium term efforts to improve the equipment needed for biomass use are of vital 

importance. In the long run, however, governments should focus on providing access to 

commercial energy sources. (Kituyi, 2004:12) 

 

The improvements of wood fuel energy technologies should be applied both when producing 

and consuming charcoal. Kituyi considers that there are possibilities for improvements when 

it comes to energy conservation, emission reduction and more efficient wood pyrolysis2. 

Further, more efficient technologies would create work opportunities and income generation 

in many households. In the production process improved technologies can minimize wood 

losses through improved kilns and wood cutting techniques. He also puts forward agroforestry 

in order to secure the wood supply. With improved kilns carbon dioxide emissions would 

decrease as well as emissions of other green house gases, for example methane. Kituyi also 

discovers that improved stoves can reduce charcoal consumption with 33 % and emissions of 

carbon monoxide with 15 %. This would lead to both financial savings and health benefits in 

households. Finally Kituyi discusses the limits wood fuel use imposes on the possibility to 

engage in income-bringing activities. Since women are the ones responsible for collecting 

wood fuel it is mainly their independence that is neglected. Poor households are also more 

affected by the time requirements of wood fuel use, since they have very small possibilities to 

use other, faster energy sources because they often are too expensive for them to afford. 

(Kituyi, 2004:12) 

 

Extensive studies of the impacts of charcoal use and potential alternatives have been done by 

the Swedish Environmental Institute (SEI). One of the SEI projects is called CHAPOSA 

(Charcoal Potential in Southern Africa) and the final report for this project was published in 

2001. CHAPOSA aims to increase knowledge about ecological and social consequences of 

charcoal use. The case studies have been conducted in three African countries; Tanzania, 

                                                 
2 Pyrolysis refers to the process of thermal degradation of the wood in order to produce charcoal. 
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Zambia and Mozambique. The study concludes that it is important to improve the methods 

when producing charcoal and to establish sustainable forest management strategies. At the 

same time cheaper and alternative energy sources must be introduced in order to delimit the 

high dependence on wood fuel. (Malimbwi, Misana, Monela, Jambiya, & Nduwamungu, 

2001) 

 

The CHAPOSA project discovers charcoal production problems more acute in areas near 

bigger cities. Charcoal production for the urban population mainly takes place within a 200 

km radius from the city. In these areas the biomass resources are becoming more scarce and 

smaller and smaller trees are being used. Also new tree species are used for charcoal 

production. (Malimbwi, Misana, Monela, Jambiya, & Nduwamungu, 2001) 

 

Most of the charcoal producers participating in the CHAPOSA study are collecting trees 

almost for free. The cost of the equipment needed is also very low since the production is 

mainly labor intensive. The producers are often obliged to pay taxes and fees to the village or 

the local or central government but there are several ways to avoid or minimize these costs. 

The result of these factors is that the price of charcoal is lower than the price for alternative 

energy sources. The authors consider this a market failure because the price signals do not 

take in consideration the true environmental and social cost involved with charcoal use. The 

CHAPOSA report also emphasizes the need for improved combustion equipment. The cost of 

buying new energy efficient stoves is considered high and therefore the penetration power of 

improved equipment has been low. Further, the low price on charcoal does not encourage 

investments in more energy efficient technologies. Households with higher incomes however, 

can afford the initial cost of buying new equipment (i.e. an energy efficient charcoal stove, an 

electric stove or a gas cooker) and are thus saving money in the longer run. Low income 

household either cannot afford an improved stove or do not realize that buying one would 

save them money. The CHAPOSA final report is from 2001 and at that time the Tanzanian 

government had recently implemented a new forest management strategy called Participatory 

Forest Management (PFM) (the PFM program is explained further in chapter 4). The authors 

see possibilities that forest management will be improved through PFM but this is not 

investigated in the CHAPOSA report. More equal benefit sharing and local participation 

strategies in the PFM strategy will encourage a more sustainable forest management. 

(Malimbwi, Misana, Monela, Jambiya, & Nduwamungu, 2001) 
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3.3 RENEWABLE ENERGY SOURCES  

Bugaje (2004) describes the possibilities to develop the renewable energy usage in Africa as a 

step towards sustainable development. The high consumption of wood fuel is causing 

environmental degradation in many areas, but at the same time the continent has good 

potential when it comes to renewable energy. Despite the excessive cost connected with 

construction of renewable energy facilities they often are advantageous because of their 

flexibility and small-scale potential. Further, the time needed to build a small-scale power 

plant using renewable energy sources is less than the time needed to connect African 

households to national electric grids. Bugaje claims that solar energy, biogas, wind energy 

and wood/biomass are the best suited renewable energy sources for the African continent. 

When deciding to develop a specific energy source the following components must be 

considered (Bugaje, 2006:10): 

Environmental sustainability The environmental aspects can be dealt with through proper land and 

resource management strategies. 

Economic sustainability The facilities must be affordable for a large proportion of the 

population. This may require large-scale infrastructural investments. 

Social sustainability The rights of the poor population, women and children’s must be 

considered and ensured. 

Administrative sustainability Responsible authorities must be appointed and proper administrative 

systems need to be developed so that initiatives not are misused. 

 

Bugaje suggests the following measures in order to make energy use more sustainable:  

 In order to provide electricity to people in rural areas not connected to the national 

electrical grid solar energy systems should be promoted. New and improved solar 

energy harnessing methods opens up for households, schools, hospitals, farms and 

other business to convert the solar energy into the amount of electricity needed. Still 

the cost for installing photovoltaic technologies is high but with more users the price 

are likely to drop. Further the maintenance cost is close to zero.  

 Development strategies for more extensive solar energy use in households must be set 

up. This includes development and promotion of equipment that makes it possible to 

use the solar energy for cooking, water heating and cooling etc. 

 People will continue to use firewood and charcoal and in order to minimize the 

ecological consequences of the biomass energy usage the production methods and 

wood cookers must be improved and encouraged.  
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 Promotion of agro-forestry among farmers and peasants is also of vital importance.  

 In order to increase the effectiveness of new energy strategies service centers should 

be established in rural areas. These service centers could spread information about 

sustainable energy use and renewable energy sources. Also they can provide 

consultation for rural residents, selling of equipment and repairing services. 

 

Finally strategies are needed that integrate sustainable development in the energy sector, the 

four different types of sustainability mentioned above needs to be prioritized. The strategies 

also should include plans for local participation, local-national cooperation and they should 

cohere with other development strategies for rural parts of the country. (Bugaje, 2006:10) 

 

Bugaje puts a lot of emphasis on development on solar energy technologies. Other 

researchers, however, do not think that solar energy single-handily can solve the energy 

problems in Africa. Karekezi and Kithyoma (2002) for example, suggests that countries in 

Sub-Saharan Africa should not focus on development of one single energy source, instead the 

locally most suitable energy source must be identified and concentrated on. Karekezi and 

Kithyoma claim that biomass will continue to be the main energy source, especially in rural 

areas, for a long time to come. Efforts to provide electricity to remote areas have focused on 

solar energy with the motivation that solar panels in the long run are cheaper than expanding 

the national electric grid. The projects on expanding solar panel use have however not proved 

as successful as predicted. A big problem with solar panels is the cost, 80 % of the rural 

households investigated cannot afford the installation cost. Another problem is that the 

equipment to great extent requires imported components and a consequence of this is that 

solar energy use does not contribute to any considerable increase of work opportunities within 

the country. Further the cost of importing the components is a considerable burden to the 

often stretched national economy. Therefore the authors suggest that Sub-Saharan countries 

instead should invest in renewable energy sources that can help developing work 

opportunities and incomes. The main restriction for further development of renewable energy 

sources are lack of income and therefore technologies creating income generation should be 

promoted. The following are suggested: 

 Cheap and more efficient hand tools can help increasing the agricultural productivity. 

 Cheap and more efficient combustion technologies for biomass use, i.e. improved 

stoves and kilns. 
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 Small-scale hydro power plants designed for smaller farms. 

 Pumps for improved irrigation. 

 Solar dryers can give farmers the opportunity to sell their harvest when the prices are 

higher and thus increase the income.  

 Solar water pasteurizers give access to clean water with a diminished chance of 

transmitting water borne diseases. This would lead to an improved access to labor and 

hence increases in agricultural incomes. (Kerekezi & Kithyoma, 2002:30) 

 

Biogas is also a possible alternative energy source which is suitable to use when keeping 

cattle. Manure from 1 – 2 cows is sufficient to generate energy for the daily needs. Biogas can 

be used for cooking, heating and lightning. The benefits of biogas use can be divided into 

global and local level. The global benefits are that greenhouse gas emissions are avoided as 

well as deforestation. The local benefits are that forest preservation is encouraged which in 

turn helps to preserve biodiversity and other ecosystem services. The left-over dung is also 

very good to use as fertilizer. Further poverty alleviation is helped since biogas offers a 

reliable and affordable energy source. (The GEF Small Grants Programme ) 
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4. POLICIES AND WOOD FUEL PRODUCTION 
This chapter gives a brief description of the environment, energy and forest policies of 

Tanzania. The strategies are described with focus on how they deal with the problems 

concerning charcoal use, energy and environmental policies relevant for the thesis.   

4.1 WOOD FUEL USE IN TANZANIA 

The charcoal production heavily contributes to the deforestation in Tanzania. In 1999, 40.4 

million cubic meters of wood were used as fuel of which 26 m3 were consumed as firewood 

and 13.4 as charcoal [sic]. Charcoal is mainly consumed in urban areas while firewood 

constitutes the major energy source in rural areas. In rural areas wood fuel are often 

considered as a free good and the wood is mainly collected from farmlands and unreserved 

village forests. In urban and semi-urban areas however, wood fuel resources are becoming 

scarcer due to forest depletion and population growth. Since wood fuel is considered a free 

good the incentives both to develop alternative energy sources and to use more energy 

efficient biomass combustion equipment (for example stoves and kilns) are very low. Despite 

most charcoal buyers consider the price of charcoal to be high the price would be the double if 

a royalty should be paid for the trees cut down. The main factors controlling the price today 

are labor costs when harvesting, transportation costs and license fees. (Ministry of Natural 

Resources and Tourism; Forest and Beekeeping Division, 2001)  

4.2 STRATEGIES AND POLICIES 

4.2.1 FOREST POLICIES 

On national  level  forest management is mainly controlled  in the National Forest Policy 

from 1998 and in the Forest Act from 2002. (Ministry of Natural Resources and Tourism, 

2006) The Forest Act from 2002 provides a framework for forest management in Tanzanian 

forests. Questions of fuel wood supply are however, not explicitly, mentioned in the act. The 

act aims “to ensure the sustainable supply of forest products and services by maintaining 

sufficient forest area under efficient, effective and economical management”. (Ministry of 

Natural Resources and Tourism, 2002, s. 8) In the National Forest Program charcoal 

production are banned in reserved forests, but there is no section promoting education to 

charcoal producers on how they can improve kiln efficiencies. (Mwampamba, 2007:35) 
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The National Forest Policy and the Forest Act is implemented through the National Forest 

Program (NFP) from 2001. The main goal with NFP is to establish sustainable forest 

management in the Tanzanian forests and a key factor in succeeding is to create a broad 

cooperation between the forests’ stakeholders. Even though the program have a management 

and conservation strategy, productivity is also important because of the population’s high 

dependence of wood fuel. A sub-program under NFP is Participatory Forest Management 

(PFM) which aims to encourage sustainable forest management in order to raise the quality of 

forests and to create structures for better local governance over the forests. Further, PFM also 

promotes possibilities for all forest stakeholders to be part of the decision making process. 

(Ministry of Natural Resources and Tourism, 2006) 

 

PFM is mainly implemented through Community Based Forest Management (CBFM) and 

Joint Forest Management (JFM). When establishing CBFM a village or a group is given the 

right to manage their adjacent forests by declaring it a Village Land Forest Reserve. The 

village is fully responsible for the management of the forest and villagers are entitled to use 

forest resources but in a responsible way and following the regulations set up by the village. 

The aim with CBFM is to create a sustainable management of previously unprotected forests. 

(Ministry of Natural Resources and Tourism, 2006) 

 

Joint Forest Management (JFM) can be established between the forest owner (most often the 

state or local governments but sometimes also with private forest owners) and a village. When 

implementing JFM a Joint Management Agreement (JMA) is signed that controls the rights 

and responsibilities of the forest stakeholders, i.e. the forest owner and the village. (Ministry 

of Natural Resources and Tourism, 2006) 

4.2.2 ENERGY POLICIES 

Charcoal production is also mentioned in the National Energy Policy from 2000. The policy 

aims to provide reliable and affordable energy to the population of Tanzania. The act 

encompasses measures to increase energy efficiencies and to promote development and 

utilization of renewable energy sources and technologies. The act also acknowledges 

environmental impacts caused by the energy activities. (Ministry of Energy and Mineral, 

2000) The main goals in the Energy Policy are summarized as follows:  

 “Develop domestic energy resources which are shown to be least cost options.” 

 ”Promote economic energy pricing”.  
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 “Improve energy reliability and security and enhance energy efficiency.” 

 “Encourage commercialization and private sector participation.” 

 ”Reduce forest depletion.” 

 ”Develop human resources.” (Ministry of Energy and Minerals, 2008) 

4.2.3 ENVIRONMENTAL POLICIES 

The Tanzanian Government has adopted an Environmental Policy. Some of the priorities in 

this policy are to increase “public awareness on sustainable use of the natural resources 

through education and public media” and to establish “energy efficiency programmes and 

development of alternative energy sources” (Ministry of Natural Resources and Tourism, 

Environmental Policy, 2008)  

 

Mwampamba (2007) discusses the Tanzanian energy and forest management policies and 

emphasizes the need for the Ministry of Natural Resources and Tourism and the Ministry of 

Energy and Minerals to cooperate when regulating charcoal use. (Mwampamba, 2007:35) 
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5. EMPIRICAL FINDINGS AND RESULTS 
In this chapter a description and an analysis of the empirical findings are presented. The 

chapter starts with describing the energy policies and authorities view on charcoal use (5.1). 

The next section (5.2) analyses energy use in Babati households. The final section (5.3) 

presents the alternative energy sources currently being used in the Babati area.   

5.1 AUTHORITIES AND ENERGY 

In Tanzania 75 – 90 % of all households use charcoal and/or firewood as their main energy 

source. The deforestation are causing environmental impacts in the area and therefore the 

Natural Resources Department in Babati District have started to educate people on how to use 

the forest resources in a sustainable way. The methods the department is suggesting are for 

example usage of energy saving stoves, cutting of branches (not trees) and usage of other 

building materials than bricks. (Mrutu, 2008)  

 

About half of the villages is Babati District have implemented a Community Based Forest 

Management Plan (CBFM). According the Babati forester Mr. Kavishe, the main factors 

determining if a village forest is well managed are:  

1. The village leaders. A strong leadership is the most important thing and also the 

leaders must be interested and aware of environmental issues.  

2. Committed village committees. The committees in the village must be interested in 

and work active with forest management questions.  

3. The by-laws. Each village must have a by-law that is well-formulated and 

implemented correctly. Villages that have not implemented CBFM can still have a by-

law regulating forest management.  

Kavishe is of the opinion that some villages that have not implemented CBFM still have a 

better management than CBFM-villages. (Kavishe, 2008b) 

 

In Babati District a project has been conducted, aiming to educate women how to construct 

and use energy saving stoves. So far 300 women have been trained and according to the 

informant 2087 households are now using energy saving stoves. Thanks to different types of 

energy saving stoves the wood consumption can be reduced by 50 %. (Maanga, 2008) 
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There is no commercial production of charcoal in Babati District. The forest officers’ advices 

producers only to sell their charcoal to locals and local people only to buy charcoal produced 

in the area. The informant thinks that there are no big problems in the area caused by 

firewood and charcoal use and that is thanks to the Participatory Forest Management program 

(PFM). Before 1994 there were problems with illegal charcoal production but ever since the 

Community Based Forest Management Plan (CBFM) was implemented the situation has been 

improved. However, only 45 villages in Babati District have implemented the CBFM of a 

total number of 87 villages. Some people are still illegally harvesting trees for charcoal 

production but not to any great extent. After the implementation of PFM people are allowed 

to remove dead and dry wood to use as firewood and if they want to cut down a tree and use it 

as timber they can pick out an old and over-matured tree. However villagers need a permit 

from the Village Harvesting Committee when they need to use any resource from the forest. If 

a person wants to start a business and needs to use resources from the forest they must send a 

request to the harvesting committee including information about the purpose and size of the 

business (for example how many bricks that will be produced if the person wants to start a 

brick burning company). If the committee approves the business they can show from where 

branches can be collected. (Maanga, 2008)  

 

Today every CBFM village has a natural resource committee, which is a part of the village 

committee. The villages also have forest guards that make sure that no one uses the forest 

resources illegally. The authorities are encouraging people to plant new trees around the 

villages in order to conserve the land. (Maanga, 2008) 

5.2 ENERGY USE IN BABATI HOUSEHOLDS 

Interviews were done with women from low income, middle class and rich households. None 

of the households use one single energy source. The low income households use firewood, 

charcoal and kerosene and the middle class households use firewood and charcoal. The high 

income households have access to electricity and use electric stoves but since electricity is 

both expensive and unreliable they also use charcoal, firewood and kerosene. 

 

The women interviewed from low income households do not have access to any electricity. 

They rent their houses and it is both cheaper and easier to rent a house without electricity. The 

husbands in the low income households give their wives a certain amount of money that they 
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should use to buy food and energy. For this amount is not possible to buy a whole bag of 

charcoal; instead they have to buy smaller amounts in tins. One tin of charcoal can be used in 

two days. One of the women divides the tin in to smaller tins which she sells and thus making 

some extra income. The charcoal they buy comes from nearby villages. The women 

interviewed have one stove per household and they do not use an energy saving type because 

they are more expensive than regular ones. One of the women in the low income households 

lives in a rented house equipped with a kerosene stove. The house is small and therefore she 

prefers not to use wood fuel indoors. The space outside the house is also limited and therefore 

she combines firewood and charcoal use with the kerosene stove.  The other low income 

household use kerosene only for lightning. Both the low income households consider 

kerosene to be expensive. Both of them prefer charcoal over firewood because it produces less 

smoke. (Low income households, 2008) 

 

The low income households’ consider charcoal to constitute a major economic burden to for 

their households. They also have experienced an increase of the price recently. In the future 

the women in the low income households think electricity will be more commonly used. 

When asked how they think energy consumption will look like in 50 years they say that poor 

households will not earn enough money to use electricity and therefore wood fuel will still be 

the main energy source. An increased use of electricity is thought to improve women’s 

situation and the time gained can open up for women to engage in income generation 

activities, for example fruit and vegetable selling. The women interviewed are not aware of 

any environmental impacts caused by charcoal use but mention that wood fuel use causes a lot 

of smoke and air pollution. Hence, electricity is considered to have lesser environmental 

impacts because no smoke is generated. (Low income households, 2008) 

 

The middle class households interviewed uses firewood and charcoal. They consider 

electricity and kerosene to be possible alternatives but these energy sources are not considered 

affordable. The charcoal they use is produced in nearby villages. The women interviewed all 

use energy saving stoves and they also produce and sell this type of stove. They have noticed 

an increasing interest in the energy saving stoves but many people still consider them too 

expensive. The cost of an ordinary stove is 5000 – 10 000 Tanzanian shillings (Tsh) and an 

energy saving type costs 10 000 – 15 000 Tsh. All three of the middle class households 

consider energy use to be an economic burden, and they have noticed an increase of the price 

recently. (Middle class households, 2008) 
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The middle class households are aware that wood fuel use is causing environmental 

consequences, mainly drought and soil erosion. These types of problems occur all over 

Tanzania. The environmental consequences have been discussed in media (papers, radio and 

television) and also by governmental leaders. The government tries to prevent environmental 

degradation by encouraging charcoal producers to plant new trees. If people started using 

more kerosene and electricity the environmental consequences are thought to decrease. The 

women interviewed also think that women’s situation will improve if energy resources were 

substituted since much time would be saved not having to buy and carry the wood fuel. 

(Middle class households, 2008) 

 

In the future the middle class women think that electricity will be the main energy source and 

they think that the government should promote electricity use. Electricity is also better for the 

environment than use of traditional biomass. However, since electricity is more expensive the 

households will be poorer if they start to use electricity. They do not consider biogas and solar 

panels to be possible alternatives because people lack knowledge about them but they suggest 

that the government should give subsidies to biogas and solar panel installations. (Middle 

class households, 2008) 

 

The woman interviewed in the first high income household use charcoal and electricity when 

preparing food. The electric stove is mainly used when there is a lack of time, approximately 

3 – 4 times per week. The charcoal is bought is bags and is delivered directly to the house 

every two month. The charcoal used comes from nearby villages. The main environmental 

impacts connected with charcoal use are drought, soil erosion and burned soil 

microorganisms. In the future electricity is thought to be the main energy source. (High 

income household A, 2008)  

 

The second high income woman interviewed use charcoal, firewood, electricity and kerosene 

when cooking. The charcoal used is delivered to their house and is produced in adjacent 

villages. Since they buy the charcoal in bags the price is not that high and she does not 

consider charcoal to be an economic burden to their household finances. Electricity, used 2 – 

3 times per week, is considered more expensive. She thinks that women’s situation might 

improve if electricity were used in greater extent. The cooking is easier with an electric stove 

and time is saved not having to use charcoal and firewood. (High income household B, 2008) 
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Gas and biogas are possible alternatives that are used in Babati, but she would not like to use 

any of them. Gas is considered insecure when having children in the house and biogas is 

difficult to use since the family do not have any animals. In 50 years she thinks that people 

will be using electricity, some generated from solar energy. The government should fund 

improvements in the electricity sector. She thinks that the environmental impacts will 

decrease if charcoal were substituted with electricity. The main environmental impact she is 

aware of caused by charcoal use is drought. The environmental impacts are sometimes 

discussed in media but she has not heard anybody talking about it in Babati. (High income 

household B, 2008) 

 

The informants were asked what they considered to be the main advantages and disadvantages 

with different types of energy sources. The answers are presented in table 1. 

 

Table 1 Advantages and disadvantages with different types of energy sources  

 Advantages Disadvantages 

Charcoal  Stove can be left unsupervised during 

cooking (m) 

 Produces less smoke than firewood (p) 

 Expensive (compared to firewood) (p, m) 

 It takes longer to prepare a meal compared 

to firewood (m) 

 A greater environmental impact compared 

to firewood (m) 

 Women spend much time buying, 

collecting and/or carrying charcoal  (m) 

Firewood  Food is prepared fast (m, r) 

 Less environmental impact than 

charcoal because only dry branches are 

used (m) 

 Requires supervision (m) 

 Produces much smoke (r) 

Electricity  Easier to use (m, r) 

 Cleaner (m) 

 Faster (m) 

 Causes lesser environmental impacts 

than charcoal and firewood  

 Too expensive (p, r) 

 Unreliable (r) 

Kerosene  Easier to use (m) 

 Cleaner (m) 

 Faster (m) 

 Causes lesser environmental impacts 

than charcoal and firewood  

 Not possible to prepare big pots on the 

kerosene stove (r) 
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5.3 RENEWABLE ENERGY SOURCES 

A district forest officer in Babati District thinks that solar panels and biogas are possible 

alternatives to charcoal use. Another alternative could be to use gas but at the moment gas is 

more expensive than charcoal because of the long transport. In order to use gas the household 

needs to buy new equipment, a gas burner/stove and new pots that are resistant to higher 

temperature. The cooking process is both easier and cleaner with gas instead of charcoal. 

(Maanga, 2008) According to a professional cook currently working in Babati, not that many 

people in the village are using gas. He believes that depends on the high cost of the equipment 

needed. In Arusha however, most restaurants are using either gas or electricity. (Professional 

cook in Babati, 2008)   

5.3.1 SOLAR PANELS 

Mr. Massawe works with solar panel installations and he has installed solar panels in 115 

household in Manyara Region of which four households are situated in Babati Town. He says 

that the Tanzanian climate is well suited for solar power extraction and claims that there are a 

growing number of households installing solar panels in the area. The solar panels are used to 

generate electricity mainly for lighting, radio, television and mobile phone charging. Solar 

power is not used for cooking because electric stoves are expensive and uses a lot of 

electricity and therefore very big solar panels are required and the roofs often are too small. 

(Massawe, 2008). 

 

The main reason why mostly rural households install solar panels is that many are not 

connected to the national electric grid. Other aspects is that even if the rural households are 

connected to the electric grid they still have to go Babati Town every month in order to pay 

the bill and if they install solar panels instead they save both time and money. Also the 

electricity from the national grid is unreliable, especially during the dry season; with solar 

panels the electricity supply is much more secure. Solar panel usage requires little 

maintenance, the battery needs to be filled with distilled water and the panels needs to be 

cleared from dust once in a while (Massawe, 2008). 

 

The cost of installing solar panels varies from 210 000 – 1 300 000 Tsh (approximately US 

$170 – 1100) depending on material used and number of bulbs that needs to be supported. 

The price has been constant for many years but since the batteries used are imported from 

Kenya the price has raised after the political turbulence started there. Two years ago, when 
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Tanzania suffered from a drought, the government started to support solar panel installations 

through VAT subsidies. Today there is still no VAT on solar panel installations and therefore 

the price is 20 % lower than it was before. The informant also says that there are discussions 

about giving a 40 % subsidy on solar panel installations (Massawe, 2008). 

 

Today there are about ten companies in Tanzania working with solar panel installations. The 

company the informant works for is the only solar power company in Babati District, but 

there are three companies in Arusha, approximately 170 kilometers from Babati Town. 

Massawe thinks that people were generally skeptical of solar panels when the technique was 

new but now, when more and more people are using solar panels, the interest is increasing. 

The interest also increases during years of good harvest because people have some spare 

money. The informant cannot see any environmental impact caused by solar panel use. There 

are no harmful substances used in the products or during the production process. The panels 

are imported from France, USA and India (Massawe, 2008).  

5.3.2 BIOGAS 

In Babati Town an NGO, Friends of development (FIDE), is working with biogas facility 

installations and provides support for people who decides to start using biogas. Data on how 

many households that have installed biogas facilities are not available but according to the 

informant at FIDE it is most commonly used in rural areas because it is easier to get hold of 

cow dung there. It is not possible to transport manure from villages to town without special 

containers that makes sure that the quality of the manure is maintained. These containers are 

not available in the area and therefore people using biogas in town needs to keep their own 

cattle. (Friends of Development Fund (FIDE), 2008) 

 

People are generally optimistic to using biogas and the informant at FIDE has not heard any 

complaints from users. Biogas is cheap once it is installed but the installation cost is high and 

the price is increasing. In spite of the price the demand is increasing and the informant thinks 

that is because it still is cheaper in the long run. The government encourages biogas use 

through information but they do not give any financial support to the ones installing it. The 

informant thinks that lack of funds is the main thing that constrains biogas development. 

Because biogas is both environmental friendly (more ecologically sustainable than charcoal) 

and practically free to use after the facility is constructed the informant thinks that the 
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government should start to give support for biogas use. (Friends of Development Fund 

(FIDE), 2008) 

 

The informant thinks that women’s situation might improve slightly in households using 

biogas because the time spent preparing food might decrease. However she does not think that 

the improvement will be very big. (Friends of Development Fund (FIDE), 2008)  

 

One farm owner in a near-by village was interviewed during the field work. On the farm they 

are a biogas facility that provides energy for cooking. Biogas can also be used to generate 

electricity but then more advanced equipment is needed. On the farm they keep around 70 

cows and they produce cream, butter and cheese of the milk. The biogas facility requires 2 

buckets of dung per day and that generates enough energy for cooking and preparing the dairy 

products. The farmer was very pleased with the facility and hopes that more people in 

Tanzania would start to use biogas. (Kiru Valley Farmer, 2008) 
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6. ANALYSIS 
This chapter contains a discussion and comparison between the literature presented and the 

empirical findings. The chapter also aims to answer the research questions presented in 

chapter 1.4. The first section (6.1) analyses how charcoal use affects Babati households. 

Section 6.2 discusses policies concerning charcoal use currently being implemented in 

Tanzania and how they correspond with researchers’ suggestions concerning sustainability in 

the energy sector. The final section (6.3) discusses the future prospects of using renewable 

energy sources in Babati Town.  

6.1 CHARCOAL USE IN BABATI HOUSEHOLDS 

 Just as Meikle discovers, the case study shows that most of the households would prefer to 

use electricity when cooking. However it is currently mainly the high income household that 

can afford to use electricity. None of the households use only one energy source but mixes 

different sources depending on their different qualities. This is also discovered in Meikle’s 

study. (Meikle, 2002:9:1) Charcoal and firewood are however used in all the households. 

None of the households are using any renewable energy source (if considering wood fuels as 

non-renewable energy sources) even though none of the respondents raise any serious doubts 

about the renewable energy sources used in Babati. They express that the high cost and lack 

of information as the main constraints for these types of energy sources.  

 

According to most of the respondents women’s situation will probably improve if wood fuel 

was substituted with electricity. Cooking with electricity saves time and therefore it would be 

possible for women to engage in income generating activities instead of spending that much 

time cooking. (Low income households, 2008) The study by Meikle supports the fact that 

many women would start working if they had the possibility. (Meikle, 2002:9:1) The middle 

income households are however sceptical about electricity use. Since the price is so high an 

electric stove would heavily increase the energy expenditures and thus affect the households’ 

economy and women’s situation in a negative way. (Middle class households, 2008) The 

women in low income households think that electricity will probably be more common in the 

future but because of the high price poor people will not have the possibility to use electricity. 

(Low income households, 2008) 
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6.2 POLICIES AND POSSIBLE DEVELOPMENT IN THE CHARCOAL INDUSTRY 

To solve the problems connected to charcoal use there are not a single solution but a wide 

scope of measurements are required. Solutions presented in previous studies can be broadly 

divided into three categories; political/administrative, economic and technical/educational 

measurements.  

 

The political/administrative changes mainly include new land tenure plans and improved 

licensing systems. These measures are on their way of being implemented in Tanzania mainly 

through PFM. (Ministry of Natural Resources and Tourism, 2006) In Babati District half of 

all villages have implemented either CBFM or JFM and this opens up for villagers to feel a 

responsibility of establishing a sustainable management of their adjacent forests. (Kavishe, 

2008b)  According to the District Forest Officer in Babati the problems with charcoal use 

have decreased since PFM were implemented. However this is not compulsory and only about 

50 percent of villages in Babati District have started to manage their forest according to the 

new guidelines. (Maanga, 2008) None of the authorities interviewed did however mention the 

situation in villages that have not implemented PFM.  

 

The economic solutions are connected with the political/administrative scope. With help of a 

proper and organized licensing system it is possible to have better control over the charcoal 

production. (Kituyi, 2004:12) (Mwampamba, 2007:35) Further it is possible to internalize 

externalities of charcoal use. The externalities connected with charcoal use are mainly 

environmental degradation, health problems, unpaid efforts when, often women, need to 

spend much time getting a hold of charcoal. If the price of charcoal increases incentives to 

save energy also will increase. (Malimbwi, Misana, Monela, Jambiya, & Nduwamungu, 2001) 

The interviews conducted in households in Babati shows that charcoal is considered cheap in 

comparison with alternative energy sources. None of the informants at District level mention 

that financial methods are used in order to make charcoal production more sustainable. 

Further, no one expresses that the externalities not included when pricing charcoal is a factor 

behind the unsustainable use of charcoal as mentioned by Malimbwi et al. (2001).  

 

Technical improvements mainly concerns improved equipment for production and 

development of energy efficient combustion equipment, for example charcoal stoves. 

Education and information is also important in order to reach out to people. (Bugaje, 2006:10) 
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(Kituyi, 2004:12) (Mwampamba, 2007:35) According Mr. Mrutu at the Natural Resource 

Department in Babati District this is currently being done. The department is educating rural 

people on how to harvest biomass resources more sustainable. Efforts are also being made to 

educate women how to reduce energy waste, partly by suggesting energy saving stoves. 

(Mrutu, 2008) Further a project has been conducted in Babati District that has educated 

women how to construct energy saving stoves. According to the informant over 2000 

households in Babati District are using energy saving stoves. These stoves can reduce the 

wood consumption with 50%. (Maanga, 2008)  

 

The District Forest Officer has seen an increase in the number of households using energy 

saving stoves. (Maanga, 2008) The middle class women interviewed are making and selling 

energy efficient charcoal and firewood stoves have also noticed an increased interest lately. 

They are also using energy saving stoves when preparing food. (Middle class households, 

2008). The low income women do not use energy saving stoves because they do not consider 

them affordable (Low income households, 2008). The cost of an ordinary stove is 5000 – 

10 000 Tanzanian shillings (Tsh) and an energy saving type costs 10 000 – 15 000 Tsh. 

(Middle class households, 2008) One of the high income household does not use an energy 

saving stove. In that household energy is not considered as an economic burden which can 

explain why an energy saving stove is not used. (High income household B, 2008)  

6.3 POLICIES AND FUTURE PROSPECTS IN RENEWABLE ENERGY SOURCES 

The shift to start using other energy sources is a costly step for a developing country like 

Tanzania. Therefore both short and long term strategies need to be formulated. The short term 

strategy needs to concentrate on making charcoal use as sustainable as possible. (Kituyi, 

2004:12) This can be done by national strategies and through financial mechanisms and this 

is, as discussed earlier, currently being done in Babati. Because of the environmental 

consequences and gender implications it is however suggested that, in the long run, Tanzania 

should promote use of other energy sources. The population growth and urbanization process 

will lead to an increased deforestation if charcoal continues to be the main energy source in 

Tanzanian households. (Kituyi, 2004:12)  

 

Most researchers have realized the great opportunities of using renewable energy sources in 

Africa. The conditions of, for example, solar and wind energy extraction are favorable. 
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(Bugaje, 2006:10) In Babati, wind energy is not yet used but there are several households in 

the district that have installed solar panels. In Babati the two main renewable energy sources 

used are solar panels and biogas. To current date none of these are used to any greater extent 

but the technologies are still new. (Maanga, 2008)  

 

The charcoal market is currently employing many people and generates extra incomes to 

many households. If the consumption of charcoal and firewood decreases it would probably 

cause considerable economic difficulties for these households. Hence, it is not advisable to 

promote energy sources that cannot provide work opportunities in exchange to the lost jobs in 

the charcoal industry. (Kerekezi & Kithyoma, 2002:30) The solar panels used in the Babati 

area consist of imported components. (Massawe, 2008) 

 

Applying solar energy use in Babati to Bugaje’s four aspects of sustainability (see section 3.2) 

solar energy can be considered socially and environmentally sustainable. Time will be saved 

and that opens up for women to use more time on income generating activities. Further, health 

problems caused by wood fuel combustion are likely to decrease. (Bugaje, 2006:10) 

Environmental consequences of solar energy extraction are minimal and mainly take place 

when producing and transporting the equipment. (Massawe, 2008) However, Bugaje also 

describes economic sustainability and currently solar panels cannot be considered affordable 

to a large proportion of the population, especially not in the short run. (Bugaje, 2006:10) The 

households that have installed solar panels in Babati District uses the energy mainly for 

lighting and in order to generate enough energy to run an electric stove the panels must be 

bigger and also an electric stove needs to be bought. The cost of using solar energy for 

cooking is therefore not affordable to most Babati households. (Massawe, 2008) The 

interviews in households further show that the knowledge and interest in solar energy is low. 

Further a main constraint connected to solar panel use is that the energy generated from 

panels fitting on an ordinary sized roof is not sufficient to run an electric stove. Hence, the 

solar panels currently available cannot be considered a likely alternative when preparing food.  

 

Biogas is another renewable energy source used in Babati District. Biogas is suitable to use 

when cooking food by connecting the facility to a gas stove. Biogas can also be used for 

electricity generation but this requires more advanced equipment. (Kiru Valley Farmer, 2008) 

The main constraints with biogas use are the cost of installing the biogas facility and access to 

cattle dung. (Friends of Development Fund (FIDE), 2008)  
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7. DISCUSSION 

7.1 CHARCOAL  

Babati is situated 170 km from Arusha and 260 km from Dodoma. According to the 

CHAPOSA study the charcoal used in urban areas mainly comes from areas within 200 km. 

(Malimbwi, Misana, Monela, Jambiya, & Nduwamungu, 2001). Even though there currently 

are no significant commercial production and out-of-district export of charcoal (Maanga, 

2008) this may change if the urbanization rate in the bigger cities increases. A growing 

population in Arusha and Dodoma will create an increased demand for charcoal and that 

opens up for commercialized charcoal production in Babati District. Currently the road 

connecting Babati with the bigger cities is in a bad condition and hence makes charcoal 

deliveries difficult. However the government is planning to improve the road and that may 

increase charcoal production in the area. 

 

The interviews show some of the difficulties in implementing a sustainable energy strategy. 

Poor people consider wood-fuel expensive, although it is the cheapest available energy 

source. Further, even though an energy saving stove is cheaper to use in the long run because 

less wood fuel is required the purchase price is not considered affordable in low-income 

households. The high income households do not consider energy that expensive and hence 

they see no need to save energy. Further they have the possibility to buy charcoal and 

firewood in bigger amounts which makes the energy expenditures even smaller. The class-

distinctions in Babati therefore make it hard for authorities to solve the problem. Poor people 

do not have any alternative than to use wood fuel and high income households can afford 

alternatives but as long as wood fuel remains cheap they will keep on using it.  

 

The empirical findings show that some of the suggested improvements suggested in the 

literature review are being implemented in Babati. The Babati District authorities are trying to 

make charcoal use more sustainable through information and training programs. Also, on 

national level the PFM have provided improved possibilities to make the charcoal production 

more efficient. The interviews show that the situation has improved since PFM was 

implemented. Unfortunately no data was found on how the situation is in the villages that 

have not implemented the program.  
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The middle class women think that the government should promote development of the 

electricity sector. This would decrease the environmental degradation caused by wood fuel 

use. None of the informants do however question the sustainability of electricity use when 

discussing environmental problems and energy. The middle class women think that solar 

panels and biogas can be good alternative energy sources. If more electricity would be 

generated from renewable energy sources the environmental impacts caused by large scale 

hydropower plants would be decreased.  

7.2 ALTERNATIVE AND RENEWABLE ENERGY SOURCES 

In Babati District there seem to be no good alternatives to charcoal and firewood use in the 

short and medium term. Wood fuels are the cheapest available energy source and since many 

people in the area have limited financial resources they will most likely continue to use the 

cheapest energy source. The renewable energy sources investigated in this study requires a 

high initial capital investment and therefore few households have the possibility to alternate 

their energy use. Biogas is not as expensive as solar panels but then access to dung is a big 

problem for the urban households not keeping cattle. Biogas is considered to be 

environmentally sustainable since the only input needed is cow dung.  However it can be seen 

as a good alternative energy source for rural households. Projects have been started to spread 

information about biogas but there were no statistics available on how many households that 

have installed biogas facilities. Therefore it is hard to draw any conclusion on the success of 

the projects.  

 

The other energy sources used in Babati town are mainly kerosene and electricity. Kerosene 

does not require any greater investments but the kerosene itself is more expensive than wood 

fuels. The cost of using electricity is considered high by all the households and only the high 

income households sometimes indulges to use electricity.  

 

Much of the literature described in chapter 3 see great potential in renewable energy 

extraction in African countries. The possibility to extract solar energy is favourable thanks to 

the climate. The long term strategies formed by the government development of the national 

electric grid is emphasized. Also possibilities for coal and natural gas extraction are 

investigated. Solar and wind energy are however mentioned as possible alternatives, even 

though there is no pronounced strategy on how to promote these energy sources. (The United 
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Republic of Tanzania, 2008) The development of the electricity sector is also emphasized by 

many of the interviewees and both households and authorities state that electricity is the most 

desired energy source. Hence, it is also likely that the government will continue to prioritize 

development of the national electric grid as well as electricity generation. A majority of the 

electricity produced in Tanzania originates from large-scale hydro power plants. Even though 

they do not pose one as considerable global environmental threat as fossil fuels they still 

affects the environment heavily and their sustainability can be contested. Investments in solar 

and wind energy extraction could however provide “greener” electricity as a complement to 

the large-scale hydro power plants.   
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8. CONCLUSION 
 
This study shows that energy use is an important part of the daily lives of Babati women. All 

of the respondents have made a deliberate decision when deciding which energy sources to 

use and are clear about the advantages and disadvantages with the different sources available. 

The households with lower income do however mainly consider the cost of the energy. That is 

not surprising considering the large expenditures household energy use requires. The health 

impacts are only raised by the low income households. The middle and high income 

households have a greater possibility to prepare food outdoors and therefore they probably do 

not perceive this as such a big problem compared to the low income households. Irrespective 

of income level all women think that wood fuel use restricts women’s possibilities to engage 

in income-bringing activities. Most of the informants put forward electricity as the best time-

saving energy source available.  

 

The result shows that solar panels are not currently a plausible alternative to wood fuel 

because solar panels covering a roof cannot generate enough electricity to run an electric 

stove. Further the high investment cost makes it impossible for most households to use solar 

energy. Biogas is a more affordable energy source but then it is hard for households without 

cattle to use a biogas facility. Since few keep cattle in urban areas biogas can therefore not be 

considered as a suitable alternative energy source for households in Babati town.  

 

The Tanzanian government and district officials have a big responsibility in the work to 

establish a more sustainable energy sector. In the short run it is important to make charcoal 

use as sustainable as possible. An important task is to promote development and spreading of 

more efficient technology. The main challenge here is to find a way to reach out to people. 

Especially among households that could afford to buy energy saving stoves information is 

important.  

 

In the long run Tanzania should promote use of other energy sources than charcoal in order to 

decrease the pressure on Tanzanian forests. This task is even more challenging. It is probably 

handy for the Tanzanian government to focus on hydro power and fossil fuels when 

developing the energy sector. The sustainability of both these energy sources can however be 

heavily contested. Hence, as many researchers suggest; Tanzania (and other African countries 



35 
 

as well) should take advantage of the great possibilities for renewable energy extraction. This 

would require large investments and bold strategies but in the longer run it would probably be 

beneficial for the country. The price of fossil fuels has been steadily increasing and probably 

will continue to do so. Future access to petroleum is insecure and the global warming will 

probably require worldwide efforts to decrease the consumption of fossil fuels. With this in 

mind, a strategy to focus on development of renewable energy sources would probably be the 

most environmentally, socially and economically sustainable path in a long perspective.  
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