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i. Abstract 
Two issues within cookstove production are researched using experimental tests and interviews 

respectively. The purpose of the first part is to contribute to a reduction in biomass fuels used by 

households in Kenya by determining which woodstove construction available on the Kenyan stove 

market is the most efficient. This is studied through experimental testing of different types of 

woodstoves using the Water Boiling Test. The stove type Gasifer with Forced Air, a construction 

based on separation of the different stages of the burning process and additional air flow through 

the use of a fan, received the best results. The conclusion is that the Gasifier FA is the most efficient 

stove construction type available on the Kenyan household woodstove market. 

The second purpose is to elucidate how carbon credit trade can be used as a mean of financing as an 

enterprise enters the Kenyan stove market. This is investigated through interviews with players on 

the market to map the usage of carbon credits in stove businesses today and to distinguish any 

patterns. The results show that there are three different approaches to carbon credits in this 

industry: not using this mean of financing at all, using it to increase profit, or using it to subsidize 

products. The conclusion to be drawn is that the views on the Kenyan stove market and of the end 

customers’ purchasing power differ greatly, and that this lays the foundation to the business strategy 

of the company which in turn evidently plays a central role in the decision on if and how to 

incorporate carbon money in the business. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
  

 
 
 

ii. Sammanfattning 
Två områden inom spisproduktion undersöks med hjälp av experimentella tester respektive 

intervjuer. Ändamålet med den första delen är att bidra till en reduktion av biobränsleanvändningen i 

Kenya genom att fastställa vilken av de tillgängliga vedeldade spisarna på den Kenyanska marknaden 

som är mest effektiv. Detta studeras genom experimentella tester av olika typer av 

spiskonstruktioner med hjälp av det s.k. Water Boiling Test. Spistypen Gasifier with Forced Air, en 

konstruktion som baseras på separation av förbränningsprocessens olika steg och på extra 

syretillförsel med hjälp av en fläkt, erhöll de bästa testresultaten. Slutsatsen är att Gasifier FA är den 

mest effektiva spiskonstruktionen som nu är tillgänglig på den Kenyanska vedspismarknaden.  

Det andra ändamålet är att belysa hur handel med utsläppsrätter kan användas som 

finansieringsmedel när ett företag träder in på den Kenyanska spismarknaden. Detta undersöks 

genom intervjuer med aktörer på marknaden för att kartlägga användandet av utsläppsrätter i 

dagens spisföretag och för att urskilja eventuella mönster. Resultaten visar att det finns tre 

förhållningssätt till utsläppsrätter inom denna bransch: att inte använda dessa som 

finansieringsmedel alls, att använda dem för att öka sin vinst eller att använda dem för att 

subventionera priset på produkterna. Slutsatsen som kan dras är att synen på den Kenyanska 

spismarknaden och på kundernas köpkraft varierar kraftigt, och att detta lägger grunden till 

företagets strategi vilket i sin tur bevisligen spelar en central roll i beslutet gällande hur och om 

pengar från utsläppsrätter ska införlivas i företaget. 
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1. Introduction 

1.1 Background 
Since very early times an open fire has been the method of choice when preparing food both in East 

Africa and in the rest of the world, and globally, more than 3 billion people still cook with wood or 

charcoal [Legros et al., 2009]. Seventy-six percent of the Kenyan population live in rural areas [UN 

DESA, 2011], without access to reliable sources of electricity and equipment needed to attend to 

cooking effectively [CREEC, 2013].  

One commonly used stove construction is the so-called three stone fire, which is simply three stones 

put in a triangle on the ground, with the fuel of choice put in between the stones. It is lit from above 

and a pot is placed on top of the stones. Aside from wood and charcoal, the fuel is often diluted with 

paper, sawdust or small splinters of wood [Belenky, 2014].  

The three stone fire has been suggested to be very inefficient [Farrell et al., 2008], which causes it to 

have many negative impacts not only on individual human lives but also on the environment as 

whole. The environmental impacts stem from the fact that an inefficient cooking device uses a lot of 

fuel since much of the heat is lost to the surroundings [UNESCO, 1982]. The high amount of fuel 

needed of course impacts the environment, both because it contributes to increased deforestation 

and because more fuel leads to higher emissions of greenhouse gas [The World Bank, 2011]. The 

time used to collect fuel also increases with high fuel consumption, which prohibits women to spend 

their time on other productive activities [UNEP, 2006].  

Furthermore, since cooking is most commonly done inside the house in Kenya and East Africa, the 

amount of pollution and particles emitted strongly impact the people’s health [Bruce et al., 2000]. 

For example, indoor air pollution is the leading cause of death for children below the age of five in 

developing countries [Bruce et al., 2000]. 
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This way of preparing food has, to a large extent, been replaced with gas stoves or electrical stoves in 

urban areas of Kenya [Mulupi, 2013], and in both rural and urban areas an option to the three stone 

fire is making its way onto the market. Many small enterprises have started to produce small 

cookstoves, fueled with different biomass products, which are more efficient than the three stone 

fire due to less heat loss and better combustion [Grieshop et al., 2011].  

The recent upswing in production is likely partly due to a new way of financing, namely the trade of 

carbon credits. A carbon credit is a certificate that represents the equivalent of one metric ton of 

carbon dioxide [Investopedia Inc., 2014], and some of the trade with carbon credits originates from 

giving certificates to companies that can prove reduction of greenhouse gas emissions by that 

amount. The certificates can be traded on international markets and thus bring income to the stove 

producers [UNFCC, 1997]. The basis for carbon credits, their trading and the mechanisms of the 

market were established by the United Nations Framework Convention on Climate Change (UNFCCC) 

through the Kyoto Protocol, which came into force in 2005 [UNFCCC, 2014].  

According to the United Nations Environment Programme, 70% of the Kenyan energy consumption 

comes from wood sources, including charcoal, where four fifths comes from the household sector 

[UNEP, 2006]. This amount of fuel can, through the use of efficient charcoal and wood stoves, be 

reduced by two thirds [Top Third Ventures, 2013].  

1.2 Purpose, Research Question and Target Group 
There are two purposes to the investigation and the Minor Field Study conducted in Kenya: firstly, to 

contribute to a reduction in the amount of biomass fuel used by small households, and secondly, to 

elucidate how carbon credit trade can be used as a mean of financing as an enterprise enters the 

Kenyan stove market. 

To be able to achieve this aim, the goal of the investigation is to answer the two research questions: 

1. Which construction of a wood stove currently available on the Kenyan market is the most 

efficient? 

2. How do companies on the Kenyan stove market incorporate carbon credits in their business 

plans and pricing strategies, and what patterns can be seen? 

By determining which stove construction saves the most fuel and produces the best cooking capacity, 

the results of this study can help to reduce the amount of fuel used by those 70% of the Kenyan 

population using biomass fuels.  

The second question aims to investigate how carbon credit money is used by players on the stove 

market and how their business strategy affects the decision on carbon credit financing. The purpose 

of this investigation is to determine if any patterns can be seen, to clarify these patterns and thus act 

as a basis for financing decisions of new entrants on the Kenyan stove market. 

The target groups of the study consist of existing and future stove producers, end users, and persons 

with special interest in the Kenyan cookstove market.  

1.3 Conditions of Study  
The project has been awarded with a scholarship from the Swedish International Development 
Cooperation Agency (SIDA) to conduct a Minor Field Study in Kenya. The study has been conducted 
during eight weeks in the spring of 2014. 
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1.4 Scope and Limitations  
As stated in the question formulation above, the study is concentrated on portable household wood 

stoves only. More specifically, it investigates wood stoves designed for only one pot size (not 

multiple), which is the type of stove the Water Boiling Test is optimized for, see Section 2.3. Other 

methods of efficient cooking, such as solar energy stoves or gas stoves, are also not taken into 

account. 

The scope is limited to the investigation of the technical construction and cooking efficiency1 of the 

stove. The scope does not cover features such as price, design, color or other things that might 

improve the attractiveness of the stove from a sales perspective.  

When mapping and discussing the usage of carbon credits, only the models of business strategy most 

suitable for drawing conclusions about carbon credit financing on the stove market are discussed. 

Other markets than the cookstove market are not taken into consideration. The report has no 

discussion on, and no conclusions are drawn about, the price levels on the Kenyan stove market. 

When describing the background and development of carbon credit markets, the focus market is the 

EU ETS, which covers about 75% of the international carbon trading [European commission, 2013].  

The reason for looking solely at wood stoves and no other type of stove is because wood is the most 

common fuel used in rural areas, and also, since 76% of the population live in rural areas, the 

potential impact is higher. 

1.5 Vocabulary 
AAU, EUA, CER, ERU, GS VER 
In this report and in many other publications, these different carbon credit standards are referred to 
as resting under the generic term of carbon credits. They are all tradable on different international 
markets depending on if they have been approved by the regulator of that market. For further 
information, see Section 4.1. 
 
Allowance 

Carbon credits that have been distributed by a regulator on a compliance market (see Carbon 

markets below). 

Burning rate 
Measurement of the rate of wood consumption, calculated as the mass of the completely dry fuel 
consumed divided by the time. 
 
Carbon credits 
Tradable certificates corresponding to one metric ton of carbon dioxide emissions (or other 
greenhouse gases with a carbon dioxide equivalent). 
 
Carbon markets 
In this report, this is used as a generic term describing both the different types of markets 
(compliance and voluntary) on which carbon credits can be traded, and the systems under which the 
trade is regulated, for example the EU ETS. For more information see Section 4.1. 
 
 
 
 

                                                           
1 For a detailed explanation of the term efficiency, see Section 1.5 
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CDM and JI 
The Clean Development Mechanism and Joint Implementation, two mechanisms defined in the Kyoto 
Protocol as alternative ways for parties to the protocol to meet their reduction commitments. For 
more information see Section 4.1. 
 
Combustion efficiency 
Measurement of the fraction of fuel burned completely, calculated as the ratio between emitted 
carbon dioxide and the total emitted carbon. 
 
Efficiency 
The efficiency of a stove is measured with tests that give information about e.g. the time it takes for 
the stove to reach boiling temperature and the burning rate of the fuel, and these results are then 
compared between different stoves to determine which stove is the most efficient and therefore will 
save the most fuel. No absolute figures are used to determine the efficiency, but rather a comparison 
between many different data. 
 
EU ETS 
European Union Emissions Trading System (or sometimes referred to as the European Union 
Emissions Trading Scheme), the largest emissions trading market in the world covering about 75% of 
the world’s international carbon trading and launched in 2005 by the European Union. 
 
Firepower 
The fuel energy consumed by the stove per unit time. It determines the average power output of the 
stove. 
 
Net calorific value 
A value of how much energy can be extracted from the wood after the energy to evaporate the 
moisture has been subtracted.  
 
Specific energy consumption 
Value calculated by multiplying the specific fuel consumption with the net calorific value. 
 
Specific fuel consumption 
The amount of completely dry fuel used to produce one liter of boiling water, or to maintain one liter 
of water just below boiling temperature for 45 minutes2. 
 
Thermal efficiency 
The ratio between the energy used to heat and evaporate water and the energy released by the fuel.  
 
Time to boil  
The time it takes for the stove to produce boiling water. 
 
Turn-down ratio 
The ratio of the stove’s high power output to its low power output. 
 
Vertical integration 
The degree to which a company owns its own supply chain. 
 
 

                                                           
2 Which definition is used depends on which test phase is being performed, see Section 2.3. 
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WBT 
Water Boiling Test, a test used to measure stove performance. For further explanation, see Section 
2.3. 
 
 

2. Methodology 
In this study, a quantitative method was used to gather data of stove construction and efficiency, due 

to the need of large amount of data in order to fairly compare different stove models. A qualitative 

study was performed to investigate business strategies and the usage of carbon credits on the 

Kenyan stove market.   

The selected strategy initially consisted in a comprehensive literature review in order to establish a 

theoretical framework. This was done in order to get full understanding of the background 

information needed to be able to continue our study. In parallel with the literature review, empirical 

tests on one stove model were performed in order to obtain an understanding of the tests made and 

the reliability of the test results. Interviews with stove producers and resellers in Kenya were 

subsequently conducted to get qualitative data on production processes, carbon credit 

incorporation, and business strategies for different types of players on the stove market. 

2.1 Research in Literature  
The first part of the study was done by literature research in articles and other publications on the 

subjects of combustion processes, different types of stoves and their usage, and carbon credits 

markets and trade.  

The research on different types of stoves and their combustion was largely based on the works 

Micro-gasification: Cooking with gas from biomass written by Christa Roth, and Cooking Energy 

Compendium – A practical guidebook to implementers of cooking energy interventions, both 

produced at the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ).  

The primary sources of information when researching carbon credits have consisted of documents 

and protocols from the European Union and the United Nations, such as the Kyoto Protocol, and 

annual reports from the World Bank on the state of the carbon credit markets. 

2.2 Interviews  
Interviews were conducted with seven stove producers and/or distributors in Kenya. The choice of 

interview objects was made through recommendation from other players on the stove market with 

whom interviews were conducted, and all large-scale household stove producers in the Nairobi area 

were contacted. All interviews were conducted with both authors of this report present, and each 

interview was between one and one and a half hour long. The focus of the interviews was to get an 

understanding of the production processes and financing strategies of the companies, as well as a 

detailed description of the usage of carbon credits in the company in question. The interview form 

can be viewed in the Appendix. 
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Name, title and 
company 

Company 
founded in 

Stove producer Stove distributor/ 
seller 

Lucas Belenky, CEO, Top 
Third Ventures 

2011 Yes Yes 

Björn Hammar, Data 
Director, Top Third 
Ventures 

2011 Yes Yes 

Eoin Flinn, General 
Manager, Burn 

2012 Yes Yes 

Joseph Osoth, Office 
Manager, LivelyHoods 

2010 No Yes 

Teddy Kinyanjui, CEO, 
Cookswell Jikos 

1986 Yes Yes 

Chris Agava, Institutional 
Channel Director, Envirofit 
Kenya Ltd. 

2009 Yes No 

David Kigima, East Africa 
Monitoring Officer, 
Envirofit Kenya Ltd. 

2009 Yes No 

 

2.3 Stove Tests  
The test used to investigate the efficiency of wood stoves in this report was the Water Boiling Test 

(WBT) as developed by the Partnership for Clean Indoor Air (PCIA)3.  

The WBT includes three subtests; cold start, hot start and simmer [PCIA, 2014]. For the total test 

procedure ten liters of water is used per stove, and each stove is tested three times. The moisture 

content and calorific value of the fuel4 is carefully measured and kept constant through all tests. 

The cold start test initiates the procedure. The room-tempered stove uses a pre-measured bundle of 

fuel to boil exactly five liters of water in a room-tempered pot. This is a so-called high power test 

which means that the stove is performing at its maximum level, with maximum airflow and maximum 

temperature. This is achieved through complete opening of the air flow hole, if such exists. For the 

hot start test, also a high power test, the same procedure is repeated shortly after the cold start test 

is completed. When reaching the boiling point, the hot start test will transcend into the simmer test, 

which measures the total amount of fuel needed to let five liters of water simmer at just around 3 

degrees Celsius below boiling temperature for 45 minutes. This is a low power test, conducted with 

                                                           
3 Most of the test results were collected from the two articles Pollutant Emissions and Energy Efficiency under 
Controlled Conditions for Household Biomass Cookstoves and Implications for Metrics Useful in Setting 
International Test Standards: Supporting Information, published in Environmental Science and Technology in 
2012, and Test Results of Cook Stove Performance, published by Aprovecho Research Center in 2011. 
4 The theoretical maximum amount of energy that can be extracted from the combustion of the moisture-free 
fuel 

Table 1. List of interview objects 
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the supposed air flow hole closed or almost closed, and using the warm, not combusted fuel from 

the hot start test together with the rest of the pre-measured bundle of fuel not yet used. 

The factors compared in this report, based on measurements5 made by the WBT, are: 

 time to boil [minutes] 

 burning rate [grams/minute] 

 specific fuel consumption [grams wood/liter water] 

 firepower [watts] 

 turn-down ratio [percent] 

 thermal efficiency [percent] (for high power tests only) 

 combustion efficiency [percent]  

 specific energy consumption [kJ/liter] 

Aside from these factors some facilities also measure the particles and greenhouse gases emitted, 

but this was not taken into consideration when determining the cooking efficiency in this report. In 

the tests reviewed in this report, wood with moisture content between 8% and 11.5% has been used. 

If any supplementary accessories to improve the stove performance were available, they were used 

during the tests.  

The choice was made to order the stoves into three different categories: direct combustion stoves, 

rocket stoves and gasifier stoves. The specifics regarding the different constructions are described in 

Chapter 3 in this report. These were the categories which were identified as the ones with unique 

characteristics6.  

To enable a comparison of the different stove constructions, an overall average result of the stoves in 

each category was calculated. To prevent any stoves from having a larger influence than others an 

average value for the stoves tested in more than one source was initially calculated, and this value 

was then used in the calculation for the overall average result of the category as whole.  

In the presentation of results, the value of specific fuel consumption was converted to a value of 

specific energy consumption. This was done to get more comparable results. 

 

3. Combustion Principles and Different Woodstove Designs 
This chapter is based on literature research and gives background information needed to interpret 

the results presented later in this report.  The chapter describes the basic principles of the wood 

combustion process and the principles of natural draft and forced air are explained. This is then used 

as a foundation for the subsequent description of the different wood stove constructions.  

3.1 The Combustion Process of Wood 
According to Christa Roth’s book Micro-gasification: Cooking with gas from biomass, wood 
undergoes four different stages as it burns [Roth, 2011]. In the first stage, called drying, the surface is 
heated and all the water vaporizes. At a certain temperature the wood starts decomposing, which is 
a process called pyrolysis. This is the second stage which occurs when the wood has absorbed 

                                                           
5 For a detailed explanation of the measurements, see Section 1.5 
6 As mentioned in Section 3.4, the rocket stove construction is also based on direct combustion but has some 
distinctive attributes which separates it from the rest of the direct combustion stoves and therefore deserves 
its own category. 
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enough energy for the molecules to collide so violently that they loosen old bonds and allow new 
bonds to be formed [UNESCO, 1982]. The rest products from the pyrolysis are combustible vapors, 
wood gas, and a solid called char. Up to this point of the process, energy has only been consumed. 
Char gasification is the name of the third stage and it only occurs if the hot char is provided with 
sufficient oxygen. The char then reacts with the oxygen which yields carbon gases and thermal 
energy. The parts of the char that cannot react with the oxygen are left as ashes. In the fourth and 
last stage, called gas combustion, the gases from the pyrolysis and, if any, the gases from the char 
gasification are combusted. This is also the part where most of the thermal energy is released, 
meaning that the products contain less energy than the reagents. 
 
Combustion can only occur if there is sufficient oxygen and heat. If the combustion is complete, most 

of the emissions should be water and carbon dioxide. For an efficient combustion to take place there 

are three factors that need to be fulfilled [UNESCO, 1982]: 

 The temperature needs to be high enough to ignite the gases and vaporize the fuel 

 There must be a thorough mixing of gases 

 The time must be sufficient for the combustion to be completed. 

An incomplete combustion is characterized by smoke and the emission of carbon monoxide [Joseph 

et al., 1980], a very poisonous and unwanted gas. 

3.2 Natural Draft and Forced Air 
The air supply of most stoves on the market is based on the concept of natural draft. The concept is 

based on convection, which is the rising of gases hotter than their surroundings. The air is heated in 

the combustion zone and its density sinks below that of nearby gases. This causes the air to rise, 

leading to a negative pressure that draws new air into the combustion zone. The process continues 

as this new air is heated. 

To make the combustion even more complete, some stove producers have chosen to provide the 

combustion with air through artificial means. This concept is called forced air and the most common 

way to create the artificial draft is through the use of a fan. This means that a battery powered fan is 

installed to increase the supply of air and to ensure a more thorough mixing of burnable gases and 

oxygen. When the stove reaches a certain temperature, a thermal generator recharges the battery 

which makes the system independent of external sources of energy [Garrett et al., 2013].  

3.3 Direct Combustion 
The principle of direct combustion is the oldest way of preparing food with fire. It is the simplest way 

of combustion and it is the principle used in the three stone fire and most other type of stoves 

[Anderson, 2013]. Essentially the definition of direct combustion is that the fuel through combustion 

is converted into heat energy directly [Shafizadeh, 1981], which is to say that the combustion is 

provided with enough energy and enough heat to allow it to undergo the four stages of combustion 

simultaneously, at the same place. This allows the energy trapped in the fuel to be released as heat, 

keeping the process going. The construction of the stoves using this type of combustion can differ 

widely, from three stones on ground to a modern and a complex stove. 

3.4 Rocket 
The rocket stove principle was developed by Dr. Larry Winiarski [Bryden et al., 2006] and consists of 

an inlet pipe and a tall combustion chamber put together in an L-shape. The inlet pipe is split into 

two different parts, one in which the fuel is placed and one through which the air flows, see Figure 1. 



  
  

9 
 

The limited air supply in the fuel pipe prevents wood from burning outside the combustion chamber, 

which would cause heat losses, while the air pipe supplies the combustion chamber with sufficient 

air and preheats the air that passes through. The preheating improves the combustion process since 

it helps in increasing the temperature in the combustion chamber [Weinberg, 1996]. 

The combustion chamber is where the combustion takes place. Here the tips of the wood sticks burn 

according to the description above. The combustion chamber is isolated to prevent the chamber 

from heat loss in the form of radiation and keep the temperature in the chamber high. The length of 

the chamber has two benefits: it gives the gases more time to combust, and, it also creates more 

draft which ensures the supply of oxygen.  

The rocket stove is designed to satisfy three factors for a complete combustion: getting the 

temperature in the combustion chamber high, having a good supply of oxygen, and having a long 

chamber in which the gases can combust. Since the design of the rocket stove provides enough 

oxygen and enough heat for all of the stages above to take place, direct combustion will occur in the 

combustion chamber. 

3.5 Gasifier 
According to Dr. Paul Anderson’s compilation, Micro gasification Terminology: An Instructional 

Summury of MG, the definition of a gasifier is: “A device that has one or more of the three stages of 

gasification7 occurring in a controlled situation that can allow some intentional and significant 

separation of the solid (char), liquid (oils), gases, and thermal energy that are being produced.” In 

this definition he does not include drying as a stage of the combustion process. In other words, the 

                                                           
7 Here, Dr Anderson’s use of the term gasification is equal to what in this report is referred to as combustion (of 
wood). 

Figure 1. Illustration of a rocket stove 

 

insulation 
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idea of a gasifier is to separate the stages of gas creation from the stage of gas combustion. It is then 

possible to control the heat and the oxygen so that the conditions are optimized for each stage of the 

burning process [Roth, 2011].  If, however, the concept of forced air is used in a gasifier, it makes it 

harder to separate the different stages from each other due to the increased turbulence [Anderson, 

2013]. 

Like most of the existing gasifiers [Anderson, 2013], the gasifiers in this report are of the type TLUD 

(Top-Lit Up-Draft). This means that they are lit from the top and that the air flows from bottom and 

up in the combustion chamber. The stove consists of two main parts, the outer frame and the inner 

chamber. In the chamber, portions of wood are placed and then lit at the top, see Figure 2. This 

starts the combustion process according to the above description. The air enters through the frame 

in the bottom and is then divided into two different air streams, the primary and the secondary air. 

The primary air enters, in a limited amount, at the bottom of the chamber. This allows only a small 

part of the wood gas to be combusted, just enough to keep the pyrolysis going. As the process 

continues, the zone where the pyrolysis happens moves downward through the uncombusted wood. 

In most of the TLUD-stoves, all the oxygen from the primary air is consumed in the pyrolysis zone, 

which prevents the char gasification from occurring and therefore leaves char as a rest product 

[Anderson, 2013].  

The rest of the wood gas that has not been combusted rises to the inlet of the secondary air where it 

is mixed with oxygen and combusted. The combustion creates a natural draft which helps to 

maintain the process. By only adjusting the size of the inlet holes it is easy to control the supply of air 

in the gasifier, which also makes it easy to obtain the desired performance.  

3.6 Alternative Constructions and Attributes 

3.6.1 Pot Skirt 
A pot skirt is a device that can be used as a complementary accessory to a stove to increase its 

performance. A pot skirt is a cylinder of sheet metal that surrounds the cooking pot, forming a 

narrow channel. This causes the heated air to be pressed against the sides of the pot instead of 

escaping beside it, which increases the heat transfer from the air to the pot [Bryden et al., 2006]. 

Figure 2. Illustration of the inner chamber of a gasifier. 
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3.6.2 Chimney 
A chimney can be installed to transport smoke away from the user of the stove. If a chimney is used 

it also gives the gases longer time to combust, leading to less particle emissions. After long time 

usage, the performance of a stove with chimney can decrease due to reduced draft, caused by soot 

in the chimney [Shastri et al., 2002]. 

 

4. A Background to Carbon Credit Financing 
This chapter is based on extensive literature research on carbon credit trade and operations 

management.  

Section 4.1 aims to clarify the mechanisms of the carbon credit market as a whole and what 

separates the different kinds of markets from each other, in order to understand how this trade can 

be used as an additional income for stove producers in Kenya.  

Section 4.2 gives a short introduction to operations management and to two models used within this 

field, with the aim to map the fundamental fields and decisions made within businesses that lay the 

foundation to financing with carbon credits.  

In following chapters, these subjects will be woven together to reach a better understanding of 

business decisions made on the area of carbon credits and patterns to be seen on the Kenyan stove 

market. 

4.1 Explanation of the Carbon Credit Market and its Forces 
According to Article 3 of the Kyoto Protocol, countries listed in Annex 1 are obliged to ensure that 

their emissions of greenhouse gases listed in Annex A do not exceed their assigned amounts, which 

are calculated in accordance to their quantified emission limitation and reduction commitment stated 

in Annex B [UNFCCC, 1997]. The parties to the protocol are required to hold assigned amount units 

(AAUs), each unit equivalent of one metric ton of greenhouse gas, corresponding to their emissions. 

This is accomplished through emissions trading and is defined in the protocol as a way of helping the 

Annex 1 countries to meet their commitments, stating that nations that emit less than their assigned 

amount shall be able to sell their AAUs to nations that exceed their quota. On the other hand, 

countries that exceed their assigned amounts are obliged to buy AAUs from other parties [UNFCCC, 

1997]. 

The Kyoto Protocol has laid the foundation to the carbon credit markets, on which players can buy or 

sell carbon credits equivalent of one metric ton of greenhouse gas emissions8. There is a range of 

different independent international standards of carbon credits9, but common for all of them is their 

correspondence to exactly one metric ton of greenhouse gas.  

                                                           
8 In order for other greenhouse gases than carbon dioxide to be valid for trading, all greenhouse gases listed in 
Annex A of the Kyoto Protocol have a carbon dioxide equivalent corresponding to its impact on the 
environment [IPCC, 1996]. 
9 Different standards of carbon credits are approved by different organs, such as the European Commission, 
and can be traded only on the markets where they have been approved. See also the Vocabulary, Section 1.5 
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In order for the parties who exceed their quota of greenhouse gas emissions to have another (often 

cheaper10) option of achieving compliance with their assigned amounts, two mechanisms called the 

Clean Development Mechanism (CDM) and the Joint Implementation (JI) were defined in Articles 6 

and 12 of the Kyoto Protocol [Fleshman, 2008]. These mechanisms allow parties to achieve 

compliance with their goals through investing in emission reduction projects in other countries 

instead of through carbon credit trade. The CDM covers such projects taking place in non-Annex 1 

countries11, and the JI covers projects taking place in other Annex 1-countries. CDM project 

investments, for example in Kenyan cookstove projects, generate new carbon credits called Certified 

Emission Reductions (CERs) according to the amount of greenhouse gases saved by the project. The 

corresponding credits generated from projects under the JI are called Emission Reduction Units 

(ERUs). 

4.1.1 The Compliance Market 
The trade of carbon credits with the objective to achieve emission reduction based on the limitations 

set up by the Kyoto Protocol is done on the compliance market. On this market, a central regulator 

restricts the allowed levels of emissions of greenhouse gases for specific sectors, such as the 

transport sector or heavy industries. These allowed levels are determined in accordance with the 

country’s assigned amount of carbon equivalents emissions according to the Kyoto Protocol. The 

regulator then distributes allowances of emissions of carbon dioxide equivalents to businesses within 

these sectors under a cap and trade system12 either by selling them at auction or by supplying them 

for free [European Commission, 2013]. The cap is reduced each year to ensure that the total 

emission is decreased, and each business is obliged to meet these emission limitations or buy more 

carbon credits to compensate for the extra emissions. 

The European Commission is the regulator of the EU Emissions Trading System (EU ETS) which is the 

largest cap and trade system of today, accounting for over three-quarters of international carbon 

trading [European Commission, 2013]. On the EU ETS compliance market, carbon credits with the 

standards EUA (EU Allowance unit), ERUs, and CERs are tradable [European Commission, 2008]. 

4.1.2 The Voluntary Market 
There is also another type of carbon trade, which is entirely based on voluntary participation. It is 

called the voluntary market, on which companies that want to be carbon neutral can buy carbon 

credits to compensate for their emissions. 

On the voluntary carbon market, other forces than regulation and mandatory limitations control the 

movements of the markets. The carbon credits on this market are generated by projects that have 

been approved by a third party and have been accredited to a standard. On the voluntary market, 

both compliance standards and specific voluntary standards are accepted, and companies that wish 

to be environmentally friendly can either buy carbon credits directly from a seller or invest in 

emission reduction projects that generate new carbon credits, for example under the CDM. The 

largest solely voluntary standard of today is the Gold Standard, generating so-called Gold Standard 

Voluntary Emission Reduction units (GS VERs).  

                                                           
10 As an example, the investment needed to reach a carbon reduction through refining an already highly 
technological power plant in Western Europe might be higher than reaching the corresponding reduction by 
investing in a carbon polluted coal mine in Africa. 
11 Countries that do not have a commitment to reduce their greenhouse gas emissions under the Kyoto 
Protocol. 
12 Cap and trade system refers to a market where a limit (”cap”) on total emissions is set, and trade is allowed 
within this capped limit.  
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4.2 Models for Business Strategy 
This section presents three different models essential for strategic business decisions made by 

Kenyan stove producers. 

4.2.1 Pricing Strategies 
A pricing strategy is “a reasoned choice from a set of alternative prices (or price schedules) that aim 

at profit maximization within a planning period in response to a given scenario” [Tellis, 1986]. Hence, 

the pricing strategy is created in order to support the company’s overall business strategy. According 

the Gerard Tellis, pricing strategies can be divided into three groups:  

 Differential pricing, whereby a company differentiates the prices of the same product 

 Competitive pricing, whereby prices are used as a way to compete on the market 

 Product line pricing, whereby prices of similar products are set differently to emphasize their 

distinctions.  

In this report only the group of competitive pricing strategies is relevant to discuss.  

The competitive group consists of four different pricing strategies: Penetration pricing, experience 

curve pricing, price signaling and geographic pricing. Penetration pricing involves setting a low price 

initially to attract customers to a new product, to gain market shares, or to prevent competitors to 

enter a new market. The experience curve pricing is used when large benefits of economies of scale 

exist. The player with the lowest cost of production per unit lowers its price momentarily to gain 

market share, which results in even lower production costs and the fact that competitors may have 

to leave the market. The price signaling strategy applies when players on the market with similar 

products together decide to set the prices at a higher level than they would in normal competition. 

The final price strategy, geographic pricing, is a pricing strategy in which a selling price is computed 

according to customer or market distance, and where transportation costs are included. 

4.2.2 Supply Chain Management 
In Fundamentals of supply chain management by Dr. Dawei Lu, the supply chain is defined as “a 

group of inter-connected participating companies that add value to a stream of transformed inputs 

from their source of origin to the end products or services that are demanded by the designated end-

consumers”. In this report, this has been interpreted as the system of enterprises and value-adding 

activities involved in moving a product from supplier to end consumer, see Figure 3. Business 

decisions made regarding the supply chain, such as the degree of vertical integration13, is a part of a 

company’s business strategy.  

 

 

                                                           
13 For a detailed explanation of the term vertical integration, see Section 1.5 

Supplier's 
supplier

Supplier Manufacturer Distributor Retailer Consumer

Figure 3: The supply chain 
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4.2.3 Competitive Advantages 
Another model for operations management is based on the view on competitors and competitive 

forces. In his article How competitive forces shape strategy, Michael E. Porter identifies the five 

competitive forces: existing industry competition, bargaining power of customers, bargaining power 

of suppliers, threats from potential entrants, and threats from substitute products, see Figure 4 

[Porter, 1979]. 

Porter argues that when these five forces have been identified, a company should establish a 

strategy in order to cope with them, indicating that the business strategy is largely dependent on 

how the competition is defined.  

According to Porter there are three generic competitive strategies that a company can pursue in 

order to achieve competitive advantage in a market: cost leadership, differentiation or focus [Porter, 

1985]. The cost leadership strategy aims to achieve competitive advantage through lower costs than 

the competitors, and therefore usually involves standardization of products. The differentiation 

strategy on the other hand, is not so focused on price, but rather on offering a unique product to the 

customers. The focus strategy aims to achieve competitive advantage through targeting a narrow 

segment and within that segment pursuing either cost leadership or differentiation strategies. 

A company can also be “stuck in the middle” meaning that it fails to achieve any of the generic 

competitive strategies. A firm that is “stuck in the middle” possesses no competitive advantage and 

will only survive if it is competing in a highly favorable industry.  

 

Rivalry 
among 
existing 

competition

Threat of 
new 

entrants

Bargaining 
power of 

customers

Threat of 
substitute 
products

Bargaining 
power of 
suppliers

Figure 4. Porter’s five competitive forces 
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5. Stove Tests and Stove Business Strategies 
While the previous chapter gave a theoretical frame of reference regarding cookstove constructions, 

the carbon credit market, and operations management, this chapter will present empirical data used 

to answer the research questions. 

5.1 Stove Test Results 
In this section, all retrieved data from stove results from the WBT is presented. The section aims to 

give a clear overview of different stoves and their performance. In each one of the three categories, 

direct combustion, rocket and gasifier, two different trajectories have been distinguished based on 

distinctive attributes and unique results. This has led to a breakdown into subcategories, yielding a 

total of six types of wood stoves: 

 Stoves with Direct combustion and Natural Draft (Direct ND) 

 Stoves with Direct combustion and Forced Air (Direct FA) 

 Rocket stoves with Chimney (Rocket C) 

 Rocket stoves Without Chimney (Rocket WoC) 

 Gasifier stoves with Natural Draft (Gasifier ND)  

 Gasifier stoves with Forced Air (Gasifier FA).  

A WBT test including all three phases was performed on a Gasifier FA called the Mwoto stove by the 

authors of this report at the Centre for Research in Energy and Energy Conservation in Kampala, 

Uganda. However, these results cannot be published due to confidential secrecy. Hence, only test 

results from other sources are presented in this section. In Figure 5, the specific energy consumption 

for different stove types during the three different phases of the WBT is shown. Table 2 shows an 

overview of the WBT results for each stove analyzed in this report.  
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Figure 5. Specific fuel consumption for different stove types in all three phases of the WBT 
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Table 2. WBT results from different cookstoves 

Name of 

Stove

Stove 

Type
Draft

Special 

Features

Net Calorific 

Value 

[kJ/kg]

Source

CS HS CS HS Sim CS HS CS HS Sim CS HS Sim
1

CS HS Sim

3 s tone   

fi re2 Direct Natura l - 28,0 30,0 7761 8243 3130 19% 20% 24,1 25,6 9,5 136,0 136,9 103,4 - - - 17302 **

3 s tone  

fi re
2 Direct Natura l - 29,6 23,6 8262 9426 4692 15% 15% 27,9 31,9 15,9 174,5 156,3 166,5 97% 97% 95% 17742 *

Mud/ 

Sawdust
Direct Natura l - 20,0 16,0 7801 8004 2078 28% 31% 24,2 24,9 6,3 94,3 83,3 81,3 - - - 17334 **

VITA Direct Natura l - 16,0 15,0 8129 7944 2385 29% 31% 25,2 24,7 7,2 83,7 75,0 67,5 - - - 17281 **

Ghana 

wood
Direct Natura l - 25,0 22,0 6774 6207 3298 24% 27% 21,0 19,3 9,9 106,4 86,7 114,9 - - - 17332 **

Patsari  

prototype
Direct Natura l - 42,0 33,0 8212 8439 4253 20% 24% 25,6 26,3 13,0 123,3 129,8 143,9 - - - 17384 **

Upes i  

portable
Direct Natura l - 28,5 27,5 5445 5489 4552 23% 24% 18,4 18,6 15,4 110,4 107,5 170,7 96% 97% 96% 17742 *

Berkeley-

Darfur
Direct Natura l Pot Ski rt 37,8 29,6 2668 3165 2194 36% 39% 9,0 10,7 7,4 72,1 66,1 82,1 97% 97% 96% 17742 *

Wood 

flame
Direct Forced a i r - 23,0 23,0 4093 4003 2059 42% 42% 12,7 12,4 6,2 59,4 58,7 75,4 - - - 17258 **

Envirofi t       

G-3300 
Rocket Natura l Pot Ski rt 19,5 16,6 4359 4864 2161 38% 41% 14,7 16,5 7,3 59,0 56,6 77,9 97% 97% 96% 17742 *

StoveTec 

GreenFire
Rocket Natura l Pot Ski rt 24,2 20,6 3916 5054 1852 35% 33% 13,2 17,1 6,3 66,6 73,1 66,6 97% 96% 97% 17742 *

20L Can 

Rocket
Rocket Natura l - 22,0 23,0 5532 5809 2235 37% 31% 17,1 18 6,68 76,7 86,0 74,4 - - - 17332 **

EcoStove Rocket Natura l Chimney 53,0 34,0 8998 9626 4531 13% 16% 29,9 31,8 14,7 296,0 234,2 168,5 - - - 17284 **

Oni l 2 Rocket Natura l Chimney 35,0 28,0 10829 10489 4796 18% 22% 33,6 32,5 14,5 140,0 131,7 160,3 - - - 17345 **

Oni l 2 Rocket Natura l Chimney 51,0 34,5 6830 7314 5012 11% 15% 23,1 24,7 16,9 250,8 181,2 183,2 99% 99% 98% 17742 *

Justa Rocket Natura l Chimney 52,0 39,0 8203 8685 4180 17% 21% 25,4 29,6 12,7 150,9 151,8 140,9 - - - 17384 **

Phi l ips  

HD4008
Gas i fier Natura l - 26,9 27,5 3704 3659 1923 34% 35% 12,5 12,4 6,5 70,1 71,2 68,7 95% 95% 95% 17742 *

Sampada Gas i fier Natura l - 22,8 20,8 5421 5626 4043 27% 29% 18,3 19,0 13,7 86,4 81,0 156,8 97% 96% 98% 17742 *

Quad 2 

Stove
Gas i fier Natura l - 27,0 - 2932 - 2054 42% - 9,5 - 6,7 54,9 - 72,2 - - - 18417 ***

Phi l ips                         

HD4012
Gas i fier Forced a i r - 19,2 15,2 4588 5166 1696 36% 41% 15,5 17,5 5,7 61,3 54,5 61,2 99% 100% 99% 17742 *

Wood Gas  

Fan
Gas i fier Forced a i r - 29,0 29,0 2656 2761 1400 45% 46% 8,2 8,5 4,2 53,5 51,1 44,9 - - - 17196 **

* [Jetter et al. , 2012]; ** [Stil l  et al. , 2011]; *** [Mutegeki, 2012]
1
 The data in this column from source ** and *** is published in original form, whereas the data from source * has been converted to equivalent unit.

2
 Results from these stoves were published in multiple sources. All  calculations in this report are based on the average result from the different sources.
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Figure 7. Overview of the different stove types’ results. The best performing stove type in each category is indexed 

100, all other numbers are presented in relation to this. 

Figure 6 presents the cold start thermal efficiencies of all the individual stoves as determined by the 
cold start test. The stoves are sorted into their stove type.  
 

In Figure 7, an average result of all the stoves of each stove type is calculated. The best performing14 
stove type in each test category is indexed 100 and all other figures in this test category are 
presented in relation to this. 
   

                                                           
14 The best performing stove type is the type with the shortest time to boil, the highest turn-down ratio, the 
highest thermal efficiency, the lowest fuel burning rate, the highest combustion efficiency and the lowest 
specific energy consumption, respectively. 

Figure 6. Cold start thermal efficiency for different stoves 
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5.2 Interview Results From Kenyan Stove Market Players 
In this section, empirical results from interviews with players on the Kenyan stove market are 

presented. The focus is on business strategy, if and how carbon money is incorporated in the 

businesses, and views on supply and demand of the Kenyan stove market. 

5.2.1 Pricing Strategies based on Market Views 
All companies interviewed in this study except Cookswell Jikos have established their business on the 

Kenyan cookstove market in the past five years. Before then, the market consisted only of first 

generation cookstoves [Flynn, 2014], but when Envirofit entered the market their second generation 

stoves performed so much better than the first generation stoves that a new market was formed 

[Kigima, 2014]. Even though the market is relatively immature, all of the interviewed players confirm 

that demand from end users is “huge” and that it is hard to meet it.  

During the conducted interviews with players on the Kenyan stove market it was noticed that the 

parties have different opinions on which price the customers are willing to pay. Chris Agava from 

Envirofit and Joseph Osoth from LivelyHoods claim that their cookstoves cannot be sold to market 

price because the customers cannot afford it, and they therefore subsidize their stoves with the 

money generated from carbon credits. Osoth also says that: “Providing financing for the customers is 

the most important factor to becoming successful in the business”. Teddy Kinyanjui from Cookswell 

Jikos agrees that the customers cannot afford to buy stoves at high prices, but instead of subsidizing, 

Cookswell has chosen to produce cheaper cookstoves. The reasons for Cookswell not to use carbon 

credits at all in their business are the high costs of entry and the very complex process, requiring a 

high level of understanding of the carbon credit markets. 

Eoin Flynn from Burn and Lucas Belenky from Top Third Ventures on other hand, believe that 

efficient, second generation stoves can be sold at market prices, and neither of them are subsidizing 

their stoves. “You shouldn’t use carbon money for subsidizing, but rather to increase your profit”, 

Belenky expresses during the interview. In these companies, where carbon money is not used for 

subsidizing the products, it is instead most often used to improve the industrial processes through 

new equipment, machines and RnD and therefore improving the quality of the products. 

In Table 3, a summary of the players’ origin, use of carbon credits and the subsidizing of products is 

presented. 

 

 

Company Country of origin Uses carbon credits Subsidizes products 

Cookswell Jikos Kenya   

Top Third Ventures USA X  
Burn USA X  
Envirofit Kenya X X 

LivelyHoods Kenya X X 

 

5.2.2 Supply Chains and Vertical Integration 
As visualized in Figure 8, the reviewed companies have different degrees of vertical integration. None 

of the companies work with raw materials, but Burn, Top Third Ventures and Cookswell Jikos are 

their own suppliers producing their own parts out of sheets of metal and therefore putting them in 

the supplier category. Envirofit buys parts from suppliers in China, hence only starting their 

Table 3. Overview of country of origin, use of carbon credits and subsidizing of products of Kenyan 

stove market players 
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operational activities at the manufacturing stage. Therefore, all the players except for LivelyHoods 

are Manufacturers and Distributors. LivelyHoods on the other hand is the only retailer, working 

directly with the end customers. 

 

Cookswell Jikos        - X X X - 

Top Third Ventures  - X X X - 

Burn - X X X - 

Envirofit - - X X - 

LivelyHoods   - - - - X 

 

 

 

6. Summary and Analysis of Findings 

6.1 The Gasifier Stove with Forced Air is the Most Efficient Wood Stove 
According to our test results there is a distinct difference in the performance of the different stove 
types. As visualized in Figure 7, the stove with the best overall results is the Gasifier FA. It achieves 
top results in all test categories except time to boil, in which it is outperformed by the Rocket WoC. It 
should also be noted that the Direct FA stove type performs well in all test categories, closely 
followed by the Rocket WoC stove type. The stove type that saves the user most time is the Rocket 
WoC since it has the shortest time to boil, followed by Direct FA and Gasifier FA. The result in the 
turn-down ratio category shows that the stove with the best ability to control its power output is the 
Gasifier FA. The thermal efficiency, the fuel burning rate, the combustion efficiency and the specific 
energy consumption give information regarding which stove type has the lowest fuel consumption. 
The results show that the Gasifier FA is the best performing stove type in this field, with a high 
thermal efficiency, a low fuel burning rate and energy consumption, and very complete combustion. 
 
As visualized in Table 2, all rocket stoves with chimney performed worse than the least complex 
stove, the three stone fire, in many of the tests. For example, they all had the same or lower thermal 
efficiency than the three stone fire, and most of the rocket stoves with chimney had higher specific 
fuel consumption than the three stone fire.   
 
From Figure 5 it can be concluded that the Gasifier FA not only has a good average result in the 
specific energy consumption category, but also a good result in all three phases of the WBT. This 
indicates that it consumes low amounts of fuel regardless of type of cooking. In terms of fuel 
consumption, it is suitable both for cooking dishes that need fast heating but also dishes that are 
cooked during a longer period of time. The Rocket ND also shows steady results in all phases, while 
the Direct FA and the Gasifier ND perform well in the high power tests but a not as well in the low 
power simmer test. This can also be seen in Table 2, since these two types have limited turn-down 
ratio, not enabling them to lower their power output enough during the simmer phase. 
 

Supplier's 
supplier

Supplier Manufacturer Distributor Retailer Consumer

Company 

Figure 8. Degree of vertical integration among companies on the Kenyan stove market  
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The chart in Figure 7 clearly shows that two stove types, Direct ND and Rocket C, show low thermal 
efficiencies. The other four groups all have fairly similar results in the thermal efficiency category, but 
the Wood Gas Stove, the Quad 2 Stove and the Wood Gas Fan perform especially well, out of which 
the Wood Gas Fan is the best. 

 

6.2 Different Degree of Vertical Integration Reflects on Financing from Carbon Credits 
As can be seen in Section 4.2, there seem to be three pricing strategies with regard to carbon credits 

found on the Kenyan stove market: either not using carbon credits in the business at all, or using 

carbon credits to subsidize the price on the products, or using carbon credits to increase profit but 

not to subsidize the products. 

There is a pattern to be seen in the results of the study regarding the pricing strategies. Companies 

with control over the larger part of the supply chain, from supply to manufacturing to distribution, 

have to a greater extent decided not to incorporate money from carbon credits into their pricing 

strategy. If choosing to take part in carbon credit programs at all, the money generated from this 

participation is used as extra revenues to reach a higher profit. On the other hand, companies with 

less degree of control over the entire supply chain, with only assembling or only sales operations, all 

use money generated from carbon credits to subsidize the price of their products. 

Since the companies sell different kinds and sizes of stoves, it is difficult to distinguish patterns in the 

price range of their products. However, as can be seen from the interview results, both Envirofit, 

LivelyHoods and Cookswell testify that the customers cannot afford to buy the stoves at higher 

prices. All players however confirm a “huge” demand for household stoves and with that a large 

potential market. Top Third Ventures and Burn on the other hand, strongly believe that demand is 

high enough for a higher market price to be possible.  

This view on customers’ purchasing power also reflects on the different types of business plans to be 

distinguished among the interviewed companies: where Burn and Top Third Ventures run profit-

driven businesses, Evirofit, LivelyHoods and Cookswell Jikos sell products with smaller margins and 

more social responsibility incorporated in their business plans. 

 

7. Discussion  

7.1 Conclusions and Discussion on Stove Test Tesults  
The best performing stove type is the Gasifier FA. This suggests that the best construction currently 

available on the market, in terms of efficiency, is the gasifier stove with forced air.  It is a 

construction with high power output combined with the lowest amount of fuel consumed in all types 

of cooking. With relatively low time to boil it also decreases the time used for cooking compared to 

most of the other stove types.  

The results also show that a more complex and more expensive stove is not necessarily more 

efficient. Furthermore, even though the results in this report show that the most efficient stove 

construction is the gasifier with forced air, it doesn’t mean that it is suitable for every customer or for 

every producer, depending on usage and/or business strategy. Before choosing which stove to 

produce or to purchase one has to compare the different stove models to see which one fulfills the 

need in the best way possible.  
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Despite the fact that the concept of forced air in a gasifier stove makes it more difficult to separate 

the different stages of the burning process [Anderson, 2013], the results show that this does not 

reduce the Gasifier FA’s efficiency significantly, because the advantage of forced air clearly exceeds 

the disadvantage of mixed combustion stages. A hindrance to the separation apparently does not 

inhibit the efficiency gain from using forced air.  

Since apparently the concept of forced air carries such significance in the results, this raises the 

question if a rocket stove with forced air that was recently introduced on the market will perform as 

well as the gasifier with forced air. Some test results were published in the early development of the 

Rocket FA, indicating that it significantly reduces emissions but only decreases the fuel consumption 

by a few percent [Cedar et al., 2010]. However, since no independent and reliable source has done 

thorough testing on this construction yet, the results were not included it in this report. According to 

the available test results from the Rocket FA it seems as though including it would not have made a 

difference in the conclusion of this report. 

It has been verified that it is not only the design that affects the performance of the stove, but also 

the user’s skill [De Lepeleire et al., 1983]. With this in mind one has to be aware that the WBT tests 

are executed in a laboratory where conditions are optimal and the fires were carefully tendered. This 

does not optimally reflect the usage of the stoves in real life, where for example the fire is left to 

burn alone for periods of time and where the wind interferes differently with the combustion in 

different stoves. Especially the three stone fire is expected to use more wood when being used in a 

household [Still et al., 2011].  

The way the WBT measures the transfer of heat through thermal efficiency has also been disputed by 

many different sources [MacCarty et al., 2010], [Jetter et al., 2012]. The way this measure value is 

constructed, it does not only account for the creation of sensible heat but also the generation of 

steam, which cannot be used for cooking. In the simmer phase the stove should keep the water just 

below boiling point, but since the thermal efficiency measure rewards stoves that keep the water 

temperature too high, we have chosen not include results of thermal efficiency during the simmer 

phase in this report. During the high power tests the part of the energy lost due to the generation of 

steam is much smaller, but it still makes it necessary to look at all of the test categories in order to 

determine the efficiency of a stove.  

Inevitably, every tester has their own procedures and follows the WBT protocol to certain degree, 

which may potentially affect the results. Even though a lot of effort has been put into evaluating 

sources, the fact that the data has been collected from different sources is a potential source for 

discrepancies in the results. In order to get the most reliable results, all stoves should be tested by 

the same tester, but due to lack of resources in this project this was impossible. 

The results in this report would have been more statistically satisfying if the data on some of the 

stove types, especially Direct FA, were more extensive. However, the data on the Wood Gas Fan 

stove, the Gasfier FA with the best results, is from the same source as the Wood Flame Stove, the 

only stove of Direct FA type. This makes it unlikely that more extensive data would have affected the 

conclusion reached in this report, since the tests were performed by the same tester and with the 

same method.  

7.2 How Business and Pricing Strategies Reflect on the Use of Carbon Credits 
In this section, results from the empirical research on carbon credit usage among Kenyan stove 

producers will be discussed in association with the theoretical framework. The discussion draws 

conclusions on how producers incorporate carbon credits in their businesses, and how this differs 
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depending on the company’s organization. The focus is to determine patterns according to the 

producers’ business plans, pricing strategies and competitiveness. 

The pricing strategy chosen by different stove producers on the Kenyan market is most likely based 

on the apprehension of the market, where great differences can be seen. The companies with high 

degree of vertical integration believe that the stoves can be sold at market price, whereas companies 

with only selling or assembling operations do not believe so, but feel that the products must be 

subsidized in order to sell at all.  

Another likely explanation to Envirofit’s subsidization of prices is that when entering the market in 

2009, they wanted to expand their clientele quickly and therefore chose the penetration pricing 

strategy. At this moment they were not prepared for competition in the second generation stove 

market, so they wanted to exploit the market and make people conscious of this new stove, before 

planning to raise the prices. As Tellis claims, this strategy is efficient when wanting to gain market 

shares and increasing sales, and to prevent entry from new competitors. In Envirofit’s case the 

strategy did not succeed in preventing the entry of new competitors, but likely accustomed users to 

the low price level of the products. This is probable to be the reason why Joseph Osoth from Envirofit 

claims that customers are not willing to pay more for their products.  

This difference in the view on pricing strategies is interesting, and a pattern can be seen in the 

interviewees’ answers. Companies with externally originated management, such as Burn and Top 

Third Ventures, are more likely to view the Kenyan stove market as any other market driven by 

supply and demand forces. However, companies like Envirofit, LivelyHoods and Cookswell, whose 

managements have local origins, have more of an NGO perspective and assume more social 

responsibility. For example, Teddy Kinyanjui from Cookswell Jikos testifies that there is an ethical 

reason for not dealing with carbon credits, as he feels it is better if that money is spent on upgrading 

a Chinese factory than on a small-scale stove project in Kenya. Cookswell also promotes forestry and 

recycling, for example by selling seeds to plant your own trees for fuel. The NGO perspective is 

undertaken by those the players on the stove market considering the market more of a system of 

end users in need of improved cookstoves and distributors with capacity to fulfill those needs, as 

opposed to the idea of a market driven by forces such as supply and demand as described by classical 

microeconomics.  

This difference in view of the market is also reflected in the clear and distinct differences in business 

objectives between the companies. Burn and Top Third Ventures are typical profit maximization 

companies, whereas the companies with an NGO perspective want to get as many stoves on the 

market as possible for the sake of the end consumers. These companies do not show the same 

economic objectives, and also do not sell their stoves as expensive. Their business objective is more 

of a social one, aiming to get large sales volumes and market shares. 

However, it can be discussed if social responsibility can express itself in other ways. As stated in 

Section 5.2.1, if carbon money is not used for subsidizing, it is most often used to improve the quality 

of the products through investments in different stages of the supply chain. This can also be 

considered socially responsible, but not in the same direct way as subsidizing. With this method, the 

end users get better stoves which not only improves their own health but also the whole 

environment.  

When looking at the five forces of competitive advantage [Porter, 1979], the reviewed companies 

have different competitive powers, which is also seen to be closely connected to the supply chain 

management of the companies. Stove companies whose operations include a larger part of the 

supply chain, such as Burn, Top Third Ventures and Cookswell, are less affected by the power of the 
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supplier, since they are all only dependent on raw material for their operations. Envirofit however, 

who do not have the same degree of vertical integration but only control the manufacturing and 

distributing operations, are much more vulnerable to this force because of their dependence on 

specific and custom made stove parts.  

Furthermore, companies with direct sales to the end customer, such as LivelyHoods, are less affected 

by the power of the customers than companies that distribute to resellers, because of the end 

customers’ limited bargaining power compared to that of the resellers. All companies are also 

vulnerable to substitutes, new entrants and existing competition to a different degree, because they 

offer slightly different products. The strategy of Cookswell Jikos, as stated earlier, is to sell their 

stoves at a cheaper price, and they therefore have competition in another segment of the market. 

Burn, Top Third Ventures and Envirofit however compete with similar products, and therefore have 

the same competition in forms of substitutes, new entrants and existing competition. Since Burn and 

Top Third Ventures are experiencing less bargaining power from their suppliers they are more likely 

to be able to succeed with a cost leadership strategy. Envirofit on the other hand, do not have the 

same potential in competing with a cost leadership strategy and the conclusion to be drawn 

according to Porter’s competitive strategies is that they should change their strategy to 

differentiation in order to survive the competition long term. Envirofit still survives with its existing, 

“stuck in the middle” strategy mainly because the demand is so much higher than the supply on the 

market. 

The approach of not using carbon credits to subsidize the price makes a company less vulnerable to 

fluctuations in the carbon credit market, because a decline in carbon credit prices will not affect 

margins on products sold. An example of this scenario is the fact that Envirofit withdrew their 

flagship product from the market in 2013 because of too low margins [Agava, 2014]. This stove was 

registered for CER credits [GLC, 2012], to be sold on both the compliance and voluntary markets, but 

since prices on both markets declined in 2012 [Peters-Stanley et al., 2013], the margins on the 

product became too low when revenues from carbon credits decreased. 

The above example also shows the importance of dealing with carbon credits in an informed way, 

and knowing when and where to sell your credits. The difference of the carbon credit standards is 

exceedingly important to research and analyze properly to make an informed decision on under 

which standard to register your stove project and where these credits generated can be sold. One 

should also be aware that financing from external parties might be harder to obtain if the enterprise 

in question is largely dependent on carbon credit money, since it is an insecure source of income. 

7.3 Proposed Areas of Further Research 
Since no Rocket FA is tested in this report and because available data on this stove type is not 

extensive enough, no conclusion can be drawn whether this stove type would outperform the 

Gasifier FA. To get a deeper understanding on which cookstove design is the most optimal 

considering fuel savings, we recommend more extensive testing on the Rocket FA. 

We also recommend more investigation regarding the Gasifier FA and also on the Direct FA in order 

to definitely see which stove construction is the most efficient. Tests need to be conducted to see 

what dimensions and attributes give the most optimal construction and therefore the best 

performance.  

Further research on how carbon credit trade as a new way of financing has developed the stove 

market and other concerned markets is also recommended. To be able to do this, a larger mapping 
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of usage of carbon credits by players on the specific market is required. This can in turn answer 

questions on how such top-down regulation affects a market and its forces. 

Lastly, in order to achieve a significant reduction in usage of biomass fuel, the issue of price versus 

performance should be object to further research. In order to determine which stove will reduce fuel 

used to the highest degree, it needs to be examined which optimally constructed stove is combined 

with the lowest cost of ownership and the best sales performance. 
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Appendix: Interview form 
- Since when do you consider yourself to have information regarding the stove market?  
- Have you worked with stove production and/or stove selling before taking this job? 
- When was your company established? 
- What kind of stove do you sell? 
- What type of fuel do your customers mostly use?  
- For how long have you sold stoves? 
- How does your manufacturing process work? 
- How does your selling procedure work? 
- How have sales varied for the past years?  
- What do you consider the most important factor to becoming successful in your business? 
- How has the supply side market changed in the past years according to your experience? 
- Since when have you experienced this change? 
- What do you think is the reason for this change? 
- Do you use carbon credits in your business? How? 
- Have you experienced a change in your business since starting with these carbon credits?  
- Do you think the change in the market has to do with the use of carbon credits? 
- Is there anything you would like to add or any general thoughts? 

 
Below are 11 statements, please respond with “yes” or “no”: 

- I feel like the competition on the stove market has increased in the past 5 years 
- I feel like there are more stoves available (amount of stoves only, not amount of 

competitors) on the market now than there were 5 years ago 
- I feel like the quality of the stoves on the market has increased over the past 5 years 
- I feel like the interest for stove sales from external investors has increased since 2005 
- I feel like the interest for stove sales from locals has increased since 2005 
- I understand the concept of carbon credits and how they can be used for financing  
- I am currently using carbon credits in my business 
- I am interested in using carbon credits in my business 
- The margins of my business have increased since starting trade with carbon credits 
- I feel like the competitors’ understanding of the consumers and their use of the stoves has 

decreased in the past 5 years 
- I feel like the most important factor to becoming successful in my business is to have enough 

margin on my products. 


