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ABSTRACT

The study sought to determine pre-requisite conditions for developing and promoting improved cook stoves at the 
city of Lubumbashi in face of global climate variability and change. The underlying objective was to improve the 
energy efficiency of charcoal used for cooking purposes. Between September and November 2016, 500 households 
were randomly selected following the use of the mapping software Arc GIS 10.1. Interviews were conducted with the 
charcoal consumers using semi- structured questionnaires. A one -way analysis of variance (ANOVA) was used to 
compare two or more independent groups. The average income was separated from other livelihood parameters and 
ranked using Tukey’s multiple comparisons test at a 5% level of significance. Socio-demographic parameters showed 
that women were predominant that men with a sex ratio between men and women of 1:12. Charcoal was the main source 
of fuel used for cooking among 96% of participants. The majority had a monthly income ranged between 100-200 US 
$ while the expenses related to the food were on an average estimated to 10 US $ for each household. Participants who 
used improved cook stoves experienced up to 22% reduction in quantities of charcoal consumed, hence reduction of 
the associated costs. Consequently, improved stoves have the potential of contributing in poverty reduction as well as 
in preventing forest ecosystem destruction. Unfortunately, only 0.4 % of households interviewed use those types of 
woodstoves in spite of their advantages. In order to increase the number of the users, the sensitization campaigns through 
the media should be an appropriate strategy, but various stakeholders need to be associated.

Key words: Global climate change/climate variability, Charcoal, Improved stoves, Resource management, Forest, and 
Households, Lubumbashi

INTRODUCTION

Wood constitutes the main source of energy (91.5%) 
used in the Democratic Republic of Congo (1) and 
it has been shown that the annual consumption of 

wood as a source of energy is 45 millions m3 (2).
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Haut-Katanga, which is one of the DRC provinces, is 
covered by the Miombo clear forest, and provides most of 
the charcoal that is supplied in the major cities including 
Lubumbashi. With a population of 1855.539 inhabitants 
in 2016, as estimated by the Lubumbashi mayorship. The 
latter, which uses mostly charcoal, and the needs keep on 
increasing because of the growth of the population. The 
reasons for this great dependency are the lack of alternative 
energy or the poor state of the hydro electric services (3). 
Unlike Cameroon, where charcoal is used as a cooking 
energy source, it appears as a lower good (4), whereas in 
Lubumbashi and its surroundings, charcoal is considered to 
be much superior. In addition,the need to consume charcoal 
at all costs, is an ample proof that the widespread poverty in 
Lushese households, makes this resource a survival product, 
not a luxury choice, since that those who want to improve 
their socio-economic status, add to the charcoal other sources 
of energy,cleaner and more modern than charcoal, such as 
electricity, gas or photovoltaics(5).

However, wood is a resource that has always been considered 
as an abundant resource, its exploitation is associated today 
with ecological problems including deforestation,resulting 
in the destruction of the environment and the degradation of 
forest ecosystems.

Besides, the high dependence on wood energy, which is 
exarcebated by the demographic increase, leading to a significant 
increase in demand over the renewable supply. Wood is rather 
meager compared to the equatorial zone (6, 7). This imbalance 
is the root of a crisis which is on one hand physical, that is, 
exarcebated by the accelerated degradation of forest areas, and 
on the other hand ,economic, given its inaccessibility to urban 
areas, due to the rise in prices which is connected to the combined 
action of the increased demand and declining supply (8).

Moreover, most households in the urban areas use the 
traditional stoves that are inappropriate and inefficient (9) 
using a lot of charcoal and emits large quantities of harmful 
gases such as carbon dioxide (10), a gas which contributes 
highly to the global warming and is also responsible of a 
number of diseases (11). Women and children are the first 
victims, because they are most of the time in contact with 
those traditional fireplaces.

Consumers are the last link in the charcoal supply chain: the 
popularization about the rational use of charcoal would be 
easier with them than the producers, for whom it constitutes 
a source of income. One of the ways through which 
households should be influenced or taught about the charcoal 
consumption should be related to how the traditional stoves 
are used in cooking food (12)

Trefon and Cogels (13) believe that the amount of charcoal 
used in households can be significantly reduced by the use 

of improved stoves, which would have several advantages 
such as saving the expenses allocated to the energy for 
domestic use, this could also help to stop to chop off trees 
thus reducing deforestation. The improved stoves enhance 
the efficiencyof the final consumption chain of charcoal to 
an extent of decreasing the wood consumption in urban and 
peri-urban households. It will also solve another problem of 
fuel lines namely the pollution of the air inside houses.

In fact, the latest improved stoves will not only use less 
charcoal but also have few negative health effects (14). 
Therefore, even if the improved fire stove has advantages 
in terms of economy and environmental preservation, it is 
a mystery for most households and those who have heard 
about it ,have different preconceptions about them , already 
popularized in the 1980s in Burkina Faso ,where the problems 
on the use of charcoal were a[ready the main question of that 
time (15)

This study will be about determinng the requisite conditions 
for the development and promotion of improved fire stoves in 
the city of Lubumbashi in order to increase energy efficiency 
of charcoal in the cooking process.

METHODOLOGY

Consumers are the most important actors in the charcoal 
industry because they determine and orientate other actors 
towards that industry. The choice of energy is conditioned 
by the socio-economic profile,the available income, and the 
availability of different sources of energy. The consumer’s 
demand influences the choice of forest species used in 
carbonization (16).

The ECRIS approach was used in this research for identifying 
the arenas,the conflicts andthe strategic groups because it 
suited most to our purpose. The later allowed comparative 
research of individual survey done in different sites where 
each household asked constituted a note (17).

Type and period of the study

This study is the result of a transversal study on charcoal 
consumption in Lubumbashi households. It was done from 
September to November 2016. Its objective was to determine 
required conditions to develop and promote the use of those 
improved stoves in Lubumbashi households, so that it can 
be possible to improve the charcoal energetic efficiency in 
cooking food.

Areas of study

The investigations carried out on the households, randomly 
chosen in the city of Lubumbashi. Answers were given 
by the people, in charge of the cooking food in those 
households.
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Sampling and size of the sample

500 points were located on the Lubumbashi map, using the 
mapping software Arc GIS 10.1. They determined the location 
of the households to be interviewed. Once a location could 
be accessed to (stream of water for example), the household 
neighboring was taken into consideration. 

The size of the sample was 500 households corresponding 
to 0.002 of the total number of households in the city of 
Lubumbashi in 2016, totalising 265.000 households.

The techniques of data collection

The data collection was done in three ways: 
interview,documentary analysis and observation.

• Interview; an interview was done with consumers of 
charcoal, it was done through a question answer game 
between trained investigators and consumers for at least 
45 minutes with the consumer’s consent.

• The documentary analysis: a literature review was 
conducted with the aim of defining the keywords of the 
charcoal consumption, to justify and contextualize the 
problematic approach in this study.

• Observation: in order to materialize the facts reported by 
the interviewees, some photos were taken at the scene.

Data analysis

Data analysis was done in three phases:
• Data entry,counting , verification and correction: the 

data collected on ground were seized by the operators 
trained for this task,after entering the data, they were 
thoroughly verified, corrected on the basis of cohesion, 
the investigator’s effort was put in contribution for the 
realization of this task. The data were converted in 
SPSS21 and the labels delivered.

• Data description: the individual data were presented 
in tables form, graphs,according to the nature of the 
variables concerned, and certain characteristics were 
identified in order to have a global description of the 
results. 

A number of ratio was calculated,the results were presented 
in the form of:
1. tables: frequency tables,cross tables with correlation 

coefficient calculation,chi -square and pi value
2. graphs: age pyramids,(simple,juxtapose,and stacked)

error bars,histograms,boxplots,and the decision tree.
3. statistics: the parameters of average central tendency and 

dispersion of standard deviation have been calculated.
4. Analysis of results
• Regression: many regression analyses were made 

between the consumed quantity in households and their 

income, the size of households, the purchase price of 
charcoal or other substitutes and the socio-demographic 
characteristics of households.

• A one -way analysis of variance(ANOVA) was used 
between two or more independent groups. The average 
income was separated from other livelihood parameters 
and ranked using Tukey’s multiple comparisons test at a 
5% level of significance. Similar tests and ranking were 
done to separate the averages of producers use and the 
way retailers spend their income.

PRESENTATION OF THE RESULTS

Socio-demographic profile

The average age of the respondents was 34+-11 years. The 
age arrangement was normal. The majority of respondents 
had a high school(63%) and university (18%) level. The main 
activity led by respondents was liberalism (36%) and small 
business(34%) (Table 1)

Household living conditions

The average number of rooms in the houses was 3. The 
average size of the house was 6.4, and the majority of 
households had a kitchen ,that was not separated from the 
house about 261(52.2%),not well ventilated(50.2%(120),with 
a well covered roof(57%) with a relatively dirty wall(53%). 
Electricity is found in many households(85%), but was mainly 
used for lighting . The stove was only used in 198(46.6%)
households. The use of a generator was rare (11.6%) to cover 
load shedding. Thus , charcoal is considered as the main 
source of fuel:478(96%) (Table 2).

Household economic profile

The average household income was estimated at ±US$266. 
The majority of households had below-average monthly 
incomes. The daily average food expenditure was $10 USD 
for a household of 6.5 people. The average number of meals 
per day was estimated at 2 (50%) with the extremes of 1 and 
3 meals (Table 3).

Use of stoves

The majority of households (97%) used the stove for 
cooking; among them (89%) used the traditional metal stove. 
Only 0.4% used improved stove. The average cooking time 
with the traditional metal stove was 70 minutes, while with 
improved stoves; there was a systematic reduction in cooking 
time (30 minutes). The use of improved stoves significantly 
reduced the monthly amount of charcoal consumed, a 
decrease of 20%.

On average, a household used 2 traditional metal stoves for 
cooking and an average unit price of about $20 USD with an 



Augustin, et al.: “Improved cook stoves and protection of forest resources in DRC” 

Journal of Innovation and Research in Health Sciences & Biotechnology • Volume 4 • Issue 2 • March 2020 4

Table 1: Presentation of the socio-demographic profile of the households surveyed
Observations Variables Average Number Standard deviation %
Sex Male --- 40 --- 8

Female --- 460 --- 92

Age --- --- 34 ±11 ---

Civil Status Maried --- 377 --- 75

Single --- 67 --- 13

Widow --- 31 --- 6

Divorced --- 34 --- 5

Standard of education None --- 12 --- 2,42

Primary --- 64 --- 12,9

Secondary --- 312 --- 63

Professional --- 19 --- 3,8

Superior --- 89 --- 18

Types of activities Handicraft --- 11 --- 2

Agriculture --- 13 --- 3

Civil servant --- 61 --- 12

Private employee --- 62 --- 12

Small business --- 171 --- 34

Liberalism --- 182 --- 36

Table 2: Living conditions of the households surveyed
Observations Variables Average Number Standard deviation %
Size of the house Rooms 3 --- ±1 ---
Number of people in the household People 6 --- ±2 ---
Place of the kitchen in the house Not separated --- 261 --- 52

Separated --- 239 --- 48
Type of kitchen ventilation Ventilated --- 120 --- 50

stuffy --- 77 --- 32
Not ventilated --- 44 --- 18

Roof of the kitchen Well covered --- 136 --- 57
Quite covered --- 65 --- 27
Not covered --- 38 --- 16

Kitchen walls Clean --- 112 --- 47
Dirty --- 92 --- 39
Very dirty --- 34 --- 14

Electricity Yes --- 424 --- 85
No --- 76 --- 15

Use of gas-cooker (424 electrified households) Yes --- 198 --- 46

No --- 226 --- 54
Water Water tap --- 199 --- 40

Other --- 301 --- 60
Use of the generator Yes --- 58 --- 12

No --- 442 --- 88
Owning a deep-freeze --- --- 258 --- 61

--- --- 242 --- 39

Use of charcoal --- --- 478 --- 96
--- --- 22 --- 4
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average time of 5 years of use. It was observed that average 
spending on charcoal in households was: average (29%), 
high (26%) (27%). Only 17% said spending was affordable 
and low at 1%. 

However, the results of the study showed that the bottom 
shape of the pots used was: flat 330 (68%) and round 157 

(32%). The pans used were metal 477 (98%) and in ceramics 
9 (2%). The average diameter of the pans used was 23.9±4.5 
centimetres (Table 4).

Improved stove knowledge and intentions of use

Almost all households 386 (77.2%) respondents were 
unaware of the existence of an improved stove compared to 

Table 3: Economic profile of the households surveyed
Observations Variables Average Number Standard deviation %
Average household income Less than100$ --- 117 --- 23

Between 100 and $200 --- 132 --- 27

Between 200 and $300 --- 118 --- 24

Between 300 and $400 --- 56 --- 11

More than $400 --- 77 --- 15

Type of incomes Daily --- 205 --- 41

Weekly --- 20 --- 4

Monthly --- 265 --- 53

Half-yearly --- 11 --- 2

Average number of meals One 2 55 ±1 11

Two 214 43

Three 231 46

Table 4: Use of homes by the households surveyed
Observations Variables Average Number Standard deviation %
Types of stoves Metalic (trad.) --- 435 --- 89

3 stones (trad.) --- 3 --- 1

Improved --- 2 --- 0,4

Rims --- 19 --- 4

Others --- 28 --- 6

Time of cooking (Min.) Metalic (trad.) 70,2 --- ±5 ---

Improved 35,3 --- ±13 ---

Quantity of charcoal used (Kg) Metalic (trad.) 53 --- ±8 ---

Improved 41 --- ±3 ---

Buying price of charcoal Weak --- 5 1

Affordable --- 85 17

Average --- 145 29

High --- 130 26

Very high --- 135 27

Purpose of embers Extinction --- 407 --- 82

Abandonment --- 69 --- 14

Evacuation --- 18 --- 4

Type of pans Flat shape --- 330 --- 68

Round shape --- 157 --- 32

Used material Metalic --- 477 --- 98

Ceramic --- 9 --- 2

Diameter of pans (cm) 23,9 --- ±4,5 ---
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114 (22.6%) who had already heard about it through the media 
39% (45), exposure 23% (26) and awareness 13% (15). Only 
27.3% of respondents were aware of the purchase location of 
improved stoves at an estimated price of US $20 considered 
very high for the majority of households (Table 5).

Determining factors in improved stove knowledge

Age was a determining factor in knowledge of the improved 
stove. Older people were familiar with the improved stove, 
but the less old did not. Thus, two large groups of populations 
were established, one of those aged 42 and over; and one 
under the age of 42. The latter group was divided into two 
subgroups according to their level of knowledge (Figure 1).

More households interviewed preferred the use of the 
traditional stove for several reasons listed in Table 6.

In all households not using the improved stoves; 354 (91,7%) 
were predisposed to buy this improved stove in cash and only 
26 (8.3%) would buy on credit.

Households were more influenced when purchasing a 
product; or during the awareness campaign; or by asking the 
hairdresser or seamstress; also to his superior on duty or even 
neighbor (Table 7). 

The amount of coal consumed was significantly correlated 
positively with income, frequency of charcoal purchase, 
household size and number of meals consumed per day 
(Table 8).

In multivariate, the amount of charcoal was positively 
determined by monthly household income, frequency of 
purchase and the number of meals consumed per day: 
amount = 14.6+3.7 monthly income+3 frequency of 
purchase+4.3 number of meals per day (p<0.05). The binding 
force(R) was 31% and the model explanation (R2) 10%.

In the logistic regression model, only the age category 
was significantly associated with knowledge. When age 
is excluded, only the family was strongly correlated with 
knowledge (p<0.05) (Table 9). 

The deterrents means had a dual impact on the decision to 
purchase the improved stove depending on whether it was a 
contact with a trader, the awareness, family members and the 
influence of the age over 30. 

DISCUSSION 

The study found that women made up the majority of the study 
population. Indeed, women play a key role in the household 

Figure 1: Age and improved home knowledge.

Table 5: Improved household knowledge and communication channels
Observations Variables Average Number Standard deviation %
Knowledge of improved stoves Yes --- 114 --- 33

No --- 386 --- 77

Knowledge channel  Media --- 45 --- 39

Exposition --- 26 --- 23

Awareness --- 15 --- 13

Knowledge of the place of purchase of IH Yes --- 135 --- 27

No --- 365 --- 73
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Table 6: Reasons for Traditional Home  
Preference

Reasons for preference Cumulative 
Numbers (%)

Rank

Quick cooking 446(89,4) 1

Lights quickly 434(87) 2

Clean to use 381(76,5) 3

Good appearance 336(67) 4

Good for the environment 321(64,7) 5

Good for health 317(63,7) 6

Cheap 292(58,5) 7

Better 272(51,1) 8

Economic 250(50) 9

Table 7: The sources of information households 
want

Sources of information Cumulative 
numbers (%)

Rank

Campain 226(45,7) 1

Family member 159(32,3) 2

Trader 128(25,7) 3

Hairdresser/seamstress 97(19,7) 4

My superior 76(15,4) 5

Neighbor 68(13,9) 6

Table 9: Factors associated with improved stove 
knowledge

Observations Variables Yes No
Traders Agree 30 70

Disagree 20 80

Awareness   Agree 27 73

Disagree 19 81

Category of age Under 30 16 84

Over 30 28 72

Family Agree 29 71

Disagree 20 80

Table 8: Factors explaining the amount of charcoal 
consumed

Factors Equations r R2 

(%)
P 

value
Household income 28+4,9x 26 7 0,0001

Purchase frequency 30+4,9x 19 4 0,0001

Household size 31+1,6x 12 1 0,007

Number of meals per day 26+6,3x 16 2 0,0001

energy system. The social and traditional distribution of work 
in the household wants that the woman stays at home to take 
care of the household, probably one of the major reasons why 
they are severely affected by inadequate energy services (18). 
According to Ombiono (4), male-headed households are less 
likely to adopt an improved stove. In this type of household, 
women are often reluctant or unable to incur significant 
financial expenses such as buying an improved stove 
because they do not have the same control over or control 
of the household’s financial resources as men less easily 
access. For Inayatullah (19), the use of improved stoves is 
the responsibility of housewives; its adoption depends first of 
all on the heads of household, because they hold the financial 
power and the power to organize the life of the household.

The main activity of the interviewees turned out to be 
liberalism, which is considered in this study to be a 
disguised unemployment, thus increasing the vulnerability 
of households to the cost of buying charcoal. In a context 
of widespread poverty, of lack of jobs and wages that fail 
to meet the needs of households, people are behind what 
can be considered resourcefulness, a phenomenon they are 
engaged in joy or else life becomes difficult. This is the same 
observation made by Hendriks et al. (20) in Kinshasa. 

As a result, almost half of households have average incomes that 
barely meet their monthly expenses. This is the result of a low 
GDP/low inhabitant that does not allow the household to meet 
their needs; a state of affairs that further explains and reinforces 
the fact that households are opting for liberal activities. 

The main use of electricity observed in this study is lighting. 
The use of the stove is less and less noticeable because of a 
low intensity of this electricity (22). This is why the main 
source of fuel used by households is charcoal. This trend is 
also accentuated by the fact that this product is culturally 
related to the lush population, and therefore, in addition to 
being an important source of energy, charcoal is a product 
that enters several ceremonies and rituals. 

On the other hand, most households believe that spending on 
charcoal is affordable or even low. This proves sufficiently the 
lack of knowledge by the population of the danger and negative 
impacts on forests because it does not yet feel the costs associated 
with the purchase of fuel and therefore has no real concern about 
the state of forest resources. As a result, this population is not 
directly prepared for economic use of woody fuel (20).

However, this uncontrolled consumption of charcoal, 
combined with low income of the population, alone does 
not explain by itself the non-use of improved stoves which 
is almost unknown. This is the same observation made by 
Ombiono (4) who believes that the adoption of improved 
stoves depends not only on financial capital, but also on 
cultural barriers and resistance to the change in the culinary 
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habits and traditions of households (23); he therefore believes 
that having a significant income does not automatically lead 
to the adoption of an improved stove.

Indeed, several authors (24); (25); (19) consider this factor is 
the central element in the choice of the type of household, due 
to the lack of financial resources and the inability of people to 
acquire improved stoves because of their high rates and opt 
for traditional stoves on low acquisition costs on top of that 
include ignorance, unavailability and/or inaccessibility of the 
product and sometimes even lack of confidence. 

In Lubumbashi, the improved stove penetration rate is only 
0.4%. However, it has many advantages over traditional 
stoves, especially in the cooking time and in the amount of 
charcoal used. Also, the works of Cecelski (26) and those 
of Clancy et al. (27) demonstrate sets evidence that access 
to improved stoves not only influences household burdens 
but also provides the opportunity to carry out income-
generating activities (IGA) as well as improve stove well-
being, especially the woman. Raub (28) in his study points 
out that, apart from saving time from improved stoves during 
cooking, women take advantage of this opportunity either for 
other household chores or for entertainment. She believes 
that improved stoves have a very positive impact on working 
conditions in the kitchen by making food preparation more 
enjoyable by reducing smoke in the kitchen and less messing 
up clothes. Thus, the improved stove would take into account 
a practical need of women who try to meet the expectations 
of society and thus improve the living situation of women.

Plus, Neelson et al. (34) believe that savings from the use 
of improved stoves in urban households allow money to be 
invested in the purchase of charcoal in other areas, including 
food. It has been proved that, in areas with high charcoal 
prices, the use of improved stoves for cooking and heating 
has been shown to be the most cost-effective (30).

In Lubumbashi, the lack of awareness of the danger of 
deforestation by urban households and the weakness of 
the state in terms of extension are two factors that have not 
allowed to innovate in this area of cooking stove to leave 
traditional stoves to improved stoves, unlike other African 
countries where this technology was promoted already in the 
1970s (12). In Cameroon, for example, the penetration rate 
for improved stoves is 35.3% (4). According to the author, 
however, this rate seems low in view of the threats to the 
forest cover of this region. Thus, the low penetration rate of 
improved stoves in lush households would result in excessive 
consumption of charcoal related to the type of household used.

Indeed, the work of Barnes et al. (32) show that the energy 
efficiency of open fires (three stones) varies between 10 and 
15%, that of traditional stoves up to 25% and according to 
these same authors, the inefficiency of traditional technologies 

is one of the reasons for poorer consumers spend more on 
charcoal. This persistence in the use of these traditional stoves 
has negative consequences on health, household incomes and 
even on the emancipation of women. 

To successfully develop and promote improved stoves, this 
study showed that the media would be the preferred channel 
after making the equipment available at an affordable price.

However, it should be noted that some skeptical households 
prefer classic stoves over modern and more efficient 
technologies (14) because, according to Gill (32), there is 
very little empirical evidence that traditional stoves are of 
poor quality and that improved stoves are by necessity more 
efficient. Based on the different functions of a fireplace, in 
addition to cooking, it can also be used for home heating, 
light or insect control (31). Therefore, it is important not only 
to focus on the technical and modern aspect of the improved 
stove but also to take into account its social aspect because 
the efficiency of that stove depends on it (21,29,32,33).

In addition, savings from the use of improved stoves may 
be responsible for over-consumption of charcoal, let alone 
increase the rate at which forest resources are cut. In Soudan, 
for example, 42% of wood savings were lost due to an 
increase in wood-energy consumption (20). This increase in 
consumption was caused by increased household efficiency, 
which increased the disposable income of families and 
reduced the price of wood-energy stimulating consumption 
(Zein-Elabdin, 1997). It is therefore necessary not only 
to make the use of improved stoves more widespread, but 
also to make households aware of a proper redistribution of 
income from the savings of the wood resource.

In extension strategies, age appears to be the most important 
determinant of knowledge of improved stoves. It is therefore 
evident to intensify among young people taking into account 
their lack of knowledge about improved stoves. In addition to 
age, Ombiono (4) states that other factors such as family size 
or number of years of residence can positively influence the 
likelihood of this choice.

The participatory approach of women to improved stoves 
design and technical evaluation and the education component 
in the production, distribution, installation and marketing of 
the appropriate technology would be an asset to success (14).

CONCLUSION 

Household consumption of charcoal is strongly linked to intense 
and uncontrolled production at Lubumbashi’s hinterland. The 
population explosion due to the rural exodus and the growing 
need for charcoal energy of lushois are pushing coal miners 
to a very high exploitation of the wood resource. Systematic 
tree cutting is primarily aimed at satisfying demand at the 
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expense of the forest’s biogeochemical cycle. This creates 
an imbalance that quickly leads to the degradation of all the 
forest ecosystems of Miombo.

As mentioned in previous lines, the energy efficiency of 
charcoal could increase significantly by using improved 
stoves, which can go a long way to safeguarding natural 
resources, improving women’s time spent cooking food and 
the income of poor users. 

However, the adoption of improved stoves depends not only 
on household income, but also on more complex factors 
such as available information on technology, socio-cultural 
barriers, the integration of women along their value chain, the 
material availability. The change of opinion would therefore 
be possible in the event that the reduction in the purchase price 
of improved stoves is evident, the possibility of changing the 
old stove to improved one would be guaranteed and if the 
product would be more pragmatic when using it. This would 
put the woman in the best position to make decisions about 
buying an improved stove and thus contribute to poverty 
reduction and environmental protection.
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