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Abstract 
This work explores the acceptability of Eichhornia crassipes transformation processes into ecological 
charcoal in communities bordering Lake Chad. It assesses local perceptions, economic and 
environmental benefits, and the impact on households in terms of reduced energy costs and health 
effects. Community acceptability of ecological charcoal briquettes was gained by highlighting: the 

reduction of cooking time by 20-30%, the reduction of energy costs by 30-50% and the lower CO₂ 
emissions and preservation of forests. The 50% reduction in the amount of wood used for cooking 
shows a major positive impact on local forest resources while the 50% reduction in CO2 emissions is 
a direct result of the decrease in wood consumption, which reduces deforestation and greenhouse 
gas emissions. Thus, these results highlight the importance of integrated natural resource 
management and sustainable ecosystem use strategies to reduce environmental pressures, enhance 
biodiversity and contribute to combating climate change. The adoption of green charcoal has 
significant economic, social and environmental benefits, with beneficial effects on households, local 
communities and the environment. The study reveals a growing acceptance linked to awareness and 
perceived effectiveness of the product, while identifying challenges in popularization. However, there 
is a need for longitudinal studies to monitor the impacts of green charcoal over an extended period. 
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 Abstract: 
This work explores the acceptability of Eichhornia crassipes transformation processes into ecological 
charcoal in communities bordering Lake Chad. It assesses local perceptions, economic and environmental 
benefits, and the impact on households in terms of reduced energy costs and health effects. Community 
acceptability of ecological charcoal briquettes was gained by highlighting: the reduction of cooking time by 

20-30%, the reduction of energy costs by 30-50% and the lower CO₂ emissions and preservation of forests. 
The 50% reduction in the amount of wood used for cooking shows a major positive impact on local forest 
resources while the 50% reduction in CO2 emissions is a direct result of the decrease in wood consumption, 
which reduces deforestation and greenhouse gas emissions. Thus, these results highlight the importance of 
integrated natural resource management and sustainable ecosystem use strategies to reduce environmental 
pressures, enhance biodiversity and contribute to combating climate change. The adoption of green charcoal 
has significant economic, social and environmental benefits, with beneficial effects on households, local 
communities and the environment. The study reveals a growing acceptance linked to awareness and 
perceived effectiveness of the product, while identifying challenges in popularization. However, there is a 
need for longitudinal studies to monitor the impacts of green charcoal over an extended period. 

Key words: Community acceptability, green charcoal, Eichhornia crassipes, impacts, cooking energy 

 
1. Introduction 
Lake Chad, located in the heart of Africa, is a 
vital source of livelihood for millions of 
people in riparian countries, including 
Cameroon. However, this region is facing 
increasing environmental and socio-
economic challenges, including the massive 
invasion of Eichhornia crassipes, commonly 
known as water hyacinth. This aquatic plant, 
originally introduced for its aesthetic and 
environmental benefits, has evolved into a 
major ecological threat. By obstructing 
waterways, reducing biodiversity, and 
hampering economic activities such as fishing 
and agriculture, this invasive species increases 

the vulnerability of local communities already 
facing extreme climatic conditions. 
Traditional charcoal exploitation leads to 
accelerated deforestation and negative 
environmental impacts (FAO, 2017; YO et 
al., 2020; Biaye 2022). In response to this 
issue, several studies have highlighted 
sustainable alternatives such as the use of 
biomass from invasive plants for the 
production of ecological charcoal (Hassan et 
al., 2020). Among these, Eichhornia crassipes is 
particularly interesting due to its rapid growth 
and abundance in wetlands (Gopal, 1987). At 
the same time, households in the riparian 
areas of Lake Chad still largely depend on 

https://sites.google.com/view/sahel-nature-consulting/accueil
https://sites.google.com/view/sahel-nature-consulting/accueil
mailto:dzokomalexis@gmail.com


  

© Juillet 2025, Volume 07, Issue 02 ||https://sites.google.com/view/sahel-nature-consulting/accueil 

 

Published by Sahel Nature Consulting Revue (ISSN : 1401-0006 March 2025)  

© Juillet 2025, Volume 07, Issue 02 ||https://sites.google.com/view/sahel-nature-consulting/accueil 
2 

 

traditional energy sources such as firewood 
and charcoal. This dependence contributes to 
deforestation, ecosystem degradation and an 
increase in respiratory diseases linked to 
smoke inhalation. In this context, the 
production of ecological charcoal based on 
Eichhornia crassipes emerges as an innovative 
and sustainable solution. This process not 
only helps combat the proliferation of this 
invasive plant, but also provides an accessible 
and environmentally friendly energy 
alternative. Previous research has shown that 
community acceptability of innovative 
technologies depends on several factors, 
including the perception of local populations, 
the energy efficiency of the product and its 
cost compared to conventional energy 
sources (Mansour et al., 2019). In the Sahelian 
context, where households rely heavily on 
firewood, the adoption of a new energy 
source requires an inclusive approach that 
integrates the needs and preferences of users 
(Ouédraogo, 2018). However, the success of 
such an initiative relies on community 
acceptance of the production processes and 
use of ecological charcoal. This acceptability 
is influenced by cultural, economic, social and 
technological factors, which require in-depth 
assessment to ensure large-scale adoption. In 
addition, the impacts of this solution on 
households, in terms of costs, health and 
cooking time, must be measured in order to 
maximize the benefits for local populations. 
The valorization of Eichhornia crassipes for the 
production of ecological charcoal could thus 
contribute to reducing the pressure on forest 
resources while providing an accessible 
source of energy to the communities 
bordering Lake Chad. This study aims to 
analyze the determinants of the community 
acceptability of this innovation by taking into 
account local perceptions, the energy 

performance of the charcoal produced and its 
socio-economic impacts on households. It 
analyzes local perceptions, the obstacles to 
adoption and the socio-economic impacts of 
this energy alternative on households. The 
objective is to offer a holistic perspective to 
guide public policies and extension strategies 
for sustainable development in this region. 

2. Methodology 

2.1 Study area  

The villages of Makary and Blangoua are 

located in the Far North of Cameroon, more 

precisely in the Logone-et-Chari department, 

near Lake Chad. Makary is a commune 

located about 80 km from Kousseri, the 

capital of the department. It is close to the 

border with Nigeria and the Chari River. 

Blangoua is located further west, also 

bordering Lake Chad and influenced by the 

hydrological fluctuations of the lake and the 

Logone River.  

  
Figure 1: Study area 

These two localities are strongly impacted by 

climatic variations, the dynamics of Lake 

Chad and cross-border interactions with 

Chad and Nigeria. The predominantly rural 

population is made up of several ethnic 

groups, including the Kotoko, Choa Arabs, 

Mousgoum, Kanouri and Peul. The social 

organization based on a community model, 

with a strong influence of traditional chiefs 

and cantonal chiefs, is enriched by the 

significant presence of refugees and internally 

displaced persons due to conflicts linked to 

Boko Haram and land tensions.  

https://sites.google.com/view/sahel-nature-consulting/accueil
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Fishing is the main economic activity, 

particularly during the flood season of Lake 

Chad. Rice, millet, sorghum, corn, onion, 

pepper and peanut crops are often grown in 

flood-prone areas. Transhumant pastoralism 

(cattle, sheep and goats) is often practiced by 

the Fulani and the Choa Arabs. Trade is 

conducted with Nigeria and Chad, 

particularly in fishery products, cereals and 

livestock. The manufacture of papyrus mats 

and baskets is done through the exploitation 

of wood, the waste of which contributes to 

the production of charcoal. 

However, socio-economic issues and 
challenges are exacerbated by climate 
variability and the drying up of Lake Chad, 
reducing water resources and fish stocks. 
Insecurity linked to armed conflicts limits the 
mobility of populations and access to 
agricultural land and fishing points. Limited 
access to basic infrastructure is exacerbated 
by poor roads, low electrification, and 
restricted access to health and education 
services.

Land pressure and land use conflicts between 

farmers, herders, and fishermen increase 

deforestation and abusive exploitation of 

wood for charcoal, impacting the local 

environment. These characteristics influence 

the adaptation strategies of populations in the 

face of environmental and socio-economic 

changes in this vulnerable Sahelian zone. 

2.2 Detailed process for producing 
ecological charcoal from Eichhornia 
crassipes and paper-cardboard waste 

2.2.1. Harvesting and Preparation of Raw 
Material 
Water hyacinth is collected from water bodies 
where it proliferates. Its disposal also helps to 
limit its negative ecological impact (Beaudin, 
2005). The harvested plants are dried in the 
sun for 5 to 10 days until their moisture 
content is less than 15% (Okia et al., 2019). 
After drying, the water hyacinth is crushed 
into fine particles to improve its combustion 
and facilitate its mixing with binders 
(Dzokom & Djouldé, 2023; Dzokom et al., 
2024d.). Cardboard waste is collected, 
shredded, and then soaked in water for 12 to 
24 hours to obtain a homogeneous paste that 
serves as a natural binder (Dzokom, 2021; 
Obi et al., 2022; Dzokom et al., 2021a,b). 

2.2.2. Biomass Carbonization 

The crushed water hyacinth is placed in a 
pyrolysis furnace (modified metal drum or 

traditional clay furnace) and heated to a 
temperature between 300 and 600°C in a 
controlled atmosphere (Mansaray & Ghaly, 
1997; Ojediran et al., 2020). Carbonization 
lasts about 3 to 5 hours, until the biomass 
turns into charcoal. The resulting charcoal is 
left in the open air for a few hours to avoid 
complete combustion. 

2.2.3. Mixing and Agglomeration 

The resulting charcoal powder is mixed with 
the recycled paper-cardboard pulp in a ratio 
of 70:30 (charcoal: binder) to ensure good 
cohesion (Njenga, M., et al.,  2019 ; Akakpo 
et al.,  2024 ; Lubwama et al.,  2020 ; Dzokom 
& Djouldé, 2023; Dzokom et al., 2024e). 
Some authors recommend the addition of 
starch or clay (5-10%) to improve the 
strength of the briquettes (Sotannde et al., 
2010; Falemara et al., 2018). 

2.2.4. Moulding and Drying of Briquettes 

The mixture is compacted using mechanical 
or manual moulds to obtain the desired shape 
(cylindrical, hexagonal, cubic). The briquettes 
are dried in the sun for 7 to 14 days or in a 
hot air dryer to reach a humidity of less than 
10%, thus ensuring good combustion (FAO, 
2017; Dzokom et al., 2021a,b). 

2.3. Techniques used and comparison 
with traditional energy sources 

https://sites.google.com/view/sahel-nature-consulting/accueil
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The use of Eichhornia crassipes combined with 
paper-cardboard waste for the production of 
ecological charcoal briquettes represents a 
viable and sustainable alternative to 

traditional fuels. This process promotes waste 
management, reduces pressure on forest 

resources and limits CO₂ emissions.

Table 1: Comparison of techniques used with traditional energy sources 

Criteria Ecological charcoal 
briquettes 

Traditional 
charcoal 

Firewood 

Raw material Renewable biomass (water 
hyacinth, paper-

cardboard) 

Wood 
(deforestation) 

Wood 
(deforestation) 

Production process Carbonization and 
agglomeration 

Wood 
carbonization 

Direct 
combustion 

CO₂ emission rate Low High Very high 
Calorific value 18-22 MJ/kg 25-30 MJ/kg 15-18 MJ/kg 
Combustion duration Long (1 to 2 hours) Medium (45 min - 

1h) 
Rapid 

Production cost Low (waste recovery) Medium Variable 
Environmental impact Waste reduction, forest 

protection 
Deforestation, 

pollution 
Deforestation 

 

However, its adoption requires awareness 
campaigns and equipment accessible to local 
populations. 

2.4. Data collection 

2.4.1. Participatory surveys (Stratified 
random sampling) 

Participatory survey is a method of collecting 
information involving local communities in 
identifying and evaluating the impacts of an 
innovation (Dzokom, 2024b). Stratified 
random sampling is a technique used to 
ensure the representativeness of all social 
categories in the study (Dzokom, 2021; 
Cochran, 1977; Hasson et al., 2000; Braun & 
Clarke, 2006; Clarke & Braun, 2017; Percy et 
al., 2015). 

2.4.2. Methodology 

The stratification of the study population 
allowed them to be studied as follows: 
producers of ecological charcoal, user 
households (urban and rural), traders and 
distributors, local authorities and 
environmental NGOs. 

Random sampling 

Random selection in each stratum to ensure 
representativeness (Kish, 1965; Nassiuma, 
2001; Schofield, 2006). The sample size is 
determined according to the formula of 
Cochran (1977): 

𝑛 =
Z2p(1 − p)

d2
 

where n is the sample size, Z the critical value, p the 
estimated proportion, and d the margin of error. 

The administration of semi-structured 
questionnaires was done face-to-face and by 
telephone. Data on the frequency of use, cost, 
and user satisfaction were listed. 

2.5. Focus Groups on Community 
Perceptions 

Focus group is a qualitative technique for 
analyzing communities’ perceptions, 
preferences, and reluctance towards 
ecological briquettes (Krueger & Casey, 
2015a,b,c and Krueger, 2014). This method is 
essential for understanding the motivations 

https://sites.google.com/view/sahel-nature-consulting/accueil
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and barriers to the adoption of environmental 
innovations (Dzokom, 2021). 

Table 2: Data from Focus Groups on Community Perceptions 
Criteria Details 

Composition of groups 6 to 12 participants per group 
Selection criteria - Socio-economic criteria (income, access to resources) 
Total number of groups - Roles in the community (rural women, traders, farmers, heads of 

households) 
Methodology 5 groups (approximately 50 participants) 
Topics covered - Facilitation by an experienced moderator 
Analysis of responses - Collection of responses by recording and taking notes 

2.6. Cost-Benefit Analysis (Cooking 
Time, Savings) 
Cost-benefit analysis compares the costs and 
benefits of ecological charcoal briquettes with 

traditional energy sources. It evaluates in 
particular the financial savings for households 
and time savings (Dzokom, 2016). 

Table 3: Data Collection Methodology for Cost-Benefit Analysis 

Methodology Details Methodological References 

Collection of financial data 

➤ Production cost of 
briquettes 

- Analysis of raw material 
costs (Eichhornia crassipes, 

paper-cardboard waste) 

Dzokom (2016); Buisson (2005); 
Dzokom et al.,(2024)a,b,c ; Dzokom 
(2024)a,b,c ; FAO (2017) ; YO et al., 
2020 ; Biaye 2022 

➤ Purchase cost for 
households 

- Evaluation of labor and 
transportation costs 

FAO (2017) ; Njenga, M., et al. (2019); 
Akakpo et al. (2024); Lubwama et al. 
(2020) ; YO et al., 2020 ; Biaye 2022 

Measurement of cooking time 

➤ Laboratory 
experimentation 

Measurement of cooking 
time 

FAO (2017) ; YO et al., 2020 ; Biaye 
2022 

➤ Experimentation in 
real conditions 

- Test under controlled 
conditions on standardized 

stoves 

FAO (2017) ; Njenga, M., et al. (2019); 
Akakpo et al. (2024); Lubwama et al. 
(2020); YO et al., 2020 ; Biaye 2022 

Calculation of savings achieved 

➤ Comparison of 
energy expenditure 

- Monitoring of energy 
consumption in test 

households 

Njenga, M., et al. (2019); Akakpo et al. 
(2024); Lubwama et al. (2020), FAO 
(2017) 

➤ Calculation of cost 
per energy unit 
(MJ/kg) 

- Recording of cooking 
times and quantity of fuel 

used 

FAO (2017), Njenga, M., et al. (2019); 
Akakpo et al. (2024); Lubwama et al. 
(2020) 

3. Results 

3.1. Synthesis of Focus Group Results 

The discussions reveal a strong dependence 
on charcoal and firewood, mainly due to their 

accessibility and perceived affordability. 
These results are in line with Dzokom (2016), 
who emphasizes that the price and availability 
of energy resources are determining factors in 
rural areas. Participants identified several 
advantages: 

https://sites.google.com/view/sahel-nature-consulting/accueil
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• Less smoke → improved indoor air quality. 

• Longer combustion → reduces the 
frequency of refueling. 

• Long-term savings → briquettes are more 
profitable with prolonged use. 

Table 4: Focus Group Results 
Themes Main Results References 

Reasons for 
energy choice 

- 60% of participants prefer charcoal for 
its availability 
- 30% use firewood, considered more 
accessible and traditional 
- 10% have tried briquettes 

Dzokom (2016); Buisson 
(2005); Dzokom et 
al.,(2024)a,b,c ; Dzokom 
(2024)a,b,c; FAO (2017) ; YO 
et al., (2020) ; Biaye (2022) 

Perceived 
benefits of 
briquettes 

- 75% of participants believe that 
briquettes produce less smoke 
- 65% recognize a longer burning time 
- 40% find their cost more economical in 
the long term 

Njenga, M., et al. (2019); 
Akakpo et al. (2024); 
Lubwama et al. (2020) ; FAO 
(2017) ; YO et al., (2020) ; 
Biaye (2022) 

Barriers to 
adoption 

- 70% cite the lack of information on their 
use 
- 55% mention the difficulty of accessing 
briquettes on the local market 
- 40% find that suitable stoves are 
expensive 

Dzokom (2016); Buisson 
(2005); Dzokom et 
al.,(2024)a,b,c ; Dzokom 
(2024)a,b,c ; Krueger & Casey 
(2015)a,b,c ;Krueger (2014) 

These results confirm the observations of 
Njenga, M., et al. (2019), Akakpo et al. (2024) 
and Lubwama et al. (2020), who demonstrate 
that biomass briquettes are a clean and 
economical alternative to wood and charcoal. 
The barriers to the adoption of briquettes are: 

• Lack of information → 70% of 
participants do not know how to use 
briquettes correctly. 
• Limited accessibility → they are not 
widely available on local markets. 
• Cost of suitable stoves → a financial 
constraint for some families. 

These barriers are consistent with the 
analyses of Krueger & Casey (2015) a, b, c 
who explain that the acceptance of an 
innovation is based on information, 
accessibility and compatibility with existing 
practices. It is therefore advisable to: 

🔹 Raise awareness through 
community demonstrations and 
training (Dzokom (2016); Dzokom et 
al.,(2024)a,b,c; Dzokom (2024)a,b,c). 

🔹 Develop local distribution 
channels to ensure the supply of 

briquettes (FAO, 2017; YO et al., 
2020; Biaye 2022). 

🔹 Facilitate access to suitable stoves 
through subsidies or staggered 
payments (Njenga, M., et al. (2019); 
Akakpo et al. (2024); Lubwama et al. 
(2020)). 

These measures would contribute to 
improving the community acceptability of 
ecological charcoal briquettes by highlighting: 
the reduction of cooking time by 20-30%, the 
reduction of energy costs by 30-50% and the 

lower CO₂ emissions and preservation of 
forests. 

3.2. Determinants of Community 
Acceptability 
The cost of briquettes is a key factor for 
adoption. 70% of households surveyed find 
their price competitive compared to 
traditional charcoal. However, the initial cost 
of improved stoves constitutes a barrier to 
mass adoption (Dzokom, 2016; Dzokom et 
al., 2024 a, b, c; Dzokom, 2024 a,b,c). 
According to FAO (2017), YO et al., (2020) 
and Biaye (2022), the competitiveness of 
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alternative fuels depends on their financial 
accessibility and the establishment of subsidy 
mechanisms to facilitate the acquisition of 
suitable equipment. 

 

Table 5: Data on Community Acceptability of Ecological Charcoal Briquettes 

Factors 
Percentage of 

Respondents in 
Favor (%) 

Key Findings References 

Cost and 
affordability 

70% 

Briquettes are 30-50% 
cheaper than traditional 
charcoal, but adoption is 
hampered by the initial cost 
of improved stoves. 

Dzokom (2016); Buisson 
(2005); Dzokom et 
al.,(2024)a,b,c ; Dzokom 
(2024)a,b,c ; FAO (2017) ; 
YO et al., (2020) ; Biaye 
(2022) 

Energy efficiency 75% 

Longer burn time (up to 3h 
compared to 1h30 for 
charcoal), equivalent 
calorific value (18-22 
MJ/kg). 

Njenga, M., et al. (2019); 
Akakpo et al. (2024); 
Lubwama et al. (2020) ; 
FAO (2017) ; YO et al., 
(2020) ; Biaye (2022) 

Ease of use 85% 

Users find briquettes 
suitable for cooking 
traditional dishes, but 
require specific stoves. 

Krueger & Casey 
(2015)a,b,c   

Environmental 
awareness 

40% 

Aware households are more 
likely to adopt briquettes, 
but awareness campaign 
coverage is limited. 

Dzokom (2016);  Dzokom 
et al.,(2024)a,b,c ;   

Lack of 
information 

60% 

Most households are 
unfamiliar with the 
manufacturing process and 
benefits of briquettes. 

Dzokom (2016);   
Dzokom et 
al.,(2024)a,b,c ; Dzokom 
(2024)a,b,c 

Limited 
accessibility 

80% 

Irregular supply of raw 
materials and insufficient 
distribution network. 

Njenga, M., et al. (2019); 
Akakpo et al. (2024); 
Lubwama et al. (2020); 
FAO (2017) ; YO et al., 
(2020) ; Biaye (2022) 

Perception of 
new 

technologies 
30% 

Some cultural beliefs 
hamper adoption of 
briquettes. 

Krueger & Casey 
(2015)a,b,c   

The tests revealed that biomass briquettes 
have a prolonged combustion time and a 
calorific value similar to that of charcoal. 75% 
of respondents considered their efficiency 
satisfactory, which confirms the findings of 
Njenga, et al. (2019), Akakpo et al. (2024) and 
Lubwama et al. (2020) who demonstrated 
that briquettes from biomass residues are a 
viable alternative to fossil fuels in sub-
Saharan Africa. 

A large majority (85% of users) find 
briquettes easy to use for cooking traditional 
dishes. However, some households report the 
need to use specific stoves, which can slow 
down adoption. According to Krueger & 
Casey (2015)a,b,c, any energy innovation 
must be compatible with the cultural habits 
of consumers to maximize its adoption. A 
transition phase and practical training is often 
necessary to ensure sustainable appropriation 
of the technology. 
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Households that are aware of environmental 
issues are 40% more likely to adopt 
briquettes. However, the scope of awareness 
campaigns remains limited. As indicated by 
Dzokom (2016), an effective awareness 
program must be integrated into local policies 
to ensure long-term behavior change. 

3.3. Barriers to the Adoption of Eco-
Friendly Briquettes 
60% of households are not well informed 
about the manufacturing process and benefits 
of briquettes. This lack of information limits 
their acceptance, as energy consumption 
habits are deeply rooted in local practices 
(Dzokom, 2016 ; Buisson, 2005 ; Dzokom et 
al., 2024 a,b,c; Dzokom 2024 a,b,c). A study 
by FAO (2017) showed that training and 
demonstration programs significantly 
increase the  
aterials and lack of structured distribution are 
cited as major obstacles to adoption. 80% of 
local producers report having difficulty 
accessing paper-cardboard waste anadoption 
of alternative energy technologies in rural 
areas. 
Irregular supply of raw md Eichhornia crassipes, 
essential for the production of briquettes. 
According to Njenga et al. (2019), Akakpo et 
al. (2024) and Lubwama et al. (2020), the 
success of alternative fuels depends on the 
structuring of the production and distribution 
chain, involving local stakeholders and public 
policies. 
A psychological and cultural barrier remains: 
30% of households perceive briquettes as a 
temporary or inferior solution to charcoal. In 
addition, some beliefs associate wood smoke 
with better cooking of food. According to 
Krueger & Casey (2015)a,b,c, technological 
innovations in rural areas require a local 
demonstration and validation phase to 
reassure consumers of their effectiveness. 
The results show that the adoption of 
ecological charcoal briquettes is influenced by 

economic, technical and socio-cultural 
factors. The favorable factors would be: 

• The competitive price compared to 
charcoal. 
• Proven energy efficiency with 
prolonged combustion. 
• Ease of use for the majority of users. 
• Environmental awareness as a 
driver of adoption. 

The obstacles to overcome would then be: 
1. Lack of information and practical 
demonstrations. 
2. Limited access to raw materials and 
inefficient distribution. 
3. Cultural reluctance towards new 
energy technologies. 

It is therefore recommended to: 
• Develop community awareness 
campaigns to build confidence in the 
technology (Dzokom, 2016; Buisson, 
2005); Dzokom et al., 2024 a,b,c; 
Dzokom, 2024 a,b,c). 
• Structure the supply and 
distribution chain to ensure a regular 
and accessible supply (Njenga et al., 
2019; Akakpo et al.,2024 ; Lubwama 
et al.,2020). 
• Subsidize suitable equipment to 
overcome the initial investment cost 
(FAO, 2017; YO et al., 2020; Biaye 
2022). 

By integrating these recommendations, 
ecological briquettes could become a 
sustainable solution for the energy transition 
in Sahelian Africa. 

3.4. Analysis of socio-economic impacts 
on households 
To present a scientific analysis of the socio-
economic impacts on households in the 
context of reducing energy expenditure, the 
'improving living conditions and creating 
local jobs, we have structured the results table 
as follows: 

 
Table 6: Data on socio-economic impacts on households 

Indicator Before innovation 
(Reference) 

After innovation 
(Observation) 

Difference 
(%) 

Annual energy expenditure (in CFA) 300,000 159,890 -50% 
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Incidence of respiratory diseases (in 
% of the population) 

40% 20% -50% 

Number of local jobs created 0 100 N/A 
Monthly household income (in CFA) 120,000 130,000 +8% 

The 50% reduction in annual household 
energy expenditure indicates a major 
economic impact. Innovation could include 
the adoption of more efficient and 
sustainable energy sources, such as biogas or 
the use of ecological briquettes (Bataille et al., 
2020a; Twumasi et al., 2022; Pode, 2013). 
This frees up financial resources for other 
family needs. 
The 50% reduction in respiratory diseases is 
explained by a reduction in reliance on 
traditional firewood, which produces toxic 
fumes (Smith et al., 2009; Ezzati & Kammen, 
2002; Clark et al., 2013). The adoption of 
cleaner energy technologies, such as 
improved cookstoves, reduces fine 
particulate matter and carbon monoxide 
emissions, contributing to the health of 
residents (World Health Organization, 2014). 
The creation of 100 local jobs through the 
production chain shows a strong potential for 

economic integration for local communities, 
particularly for women (Babalola et al., 2022; 
Boateng, 2016; Hossain, M., et al., 2016a,c). 
This development could include the 
production, sale and installation of new 
energy technologies, strengthening the 
economic resilience of the region. 
3.5. Analysis of ecological impacts on 
households 
The 50% reduction in the amount of wood 
used for cooking shows a major positive 
impact on local forest resources. This could 
be due to the adoption of improved 
cookstoves or other sustainable energy 
technologies such as ecological briquettes or 
biogas, which require less wood to provide an 
equivalent amount of energy (Bataille et al., 
2020b; Twumasi et al., 2022; Pode, 2013). 
Such a reduction directly contributes to the 
preservation of forests and the reduction of 
deforestation. 

Table7: Household ecological impact data 

Indicator Before innovation 
(Reference) 

After innovation 
(Observation) 

Difference 
(%) 

Quantity of wood used for cooking 
(tonnes/year) 

150 75 -50% 

Area of invasive water hyacinth 
(hectares) 

200 100 -50% 

Aquatic biodiversity (number of local 
species) 

10 15 +50% 

CO2 emissions due to wood use (kg 
CO2/year) 

30,000 15,000 -50% 

The reduction in the area invaded by water 
hyacinth by 50% is a testament to the 
effectiveness of sustainable management 
methods. Initiatives such as harvesting water 
hyacinth for biogas production or as a source 
of compost have not only limited its 
expansion but have also contributed to better 
management of aquatic ecosystems (Uche et 
al., 2020; Ilo et al., 2020; Kunatsa & 
Mufundirwa 2013). Aquatic biodiversity, 
measured by the number of local species, also 

increased by 50%, suggesting a return to 
healthier ecosystems after the intervention. 
The 50% reduction in CO2 emissions is a 
direct result of reduced wood consumption, 
which reduces deforestation and greenhouse 
gas emissions. This contributes to mitigating 
the effects of climate change by reducing the 
carbon footprint of households (Ming et al., 
2020; Idiata et al., 2013). 

3.5. Discussion 

https://sites.google.com/view/sahel-nature-consulting/accueil
https://sites.google.com/view/sahel-nature-consulting/accueil


  

© Juillet 2025, Volume 07, Issue 02 ||https://sites.google.com/view/sahel-nature-consulting/accueil 

 

Published by Sahel Nature Consulting Revue (ISSN : 1401-0006 March 2025)  

© Juillet 2025, Volume 07, Issue 02 ||https://sites.google.com/view/sahel-nature-consulting/accueil 
10 

 

3.5.1. Socio-economic impacts on 
households 

The results obtained are consistent with 
previous studies on the socio-economic 
impacts of energy innovations in developing 
countries. For example, Smith et al. (2009) 
demonstrated that the adoption of improved 
cookstoves in rural areas significantly reduces 
respiratory diseases related to the use of 
firewood, while improving the economic 
situation of households. In addition, 
initiatives to promote renewable energy can 
have positive economic impacts, particularly 
in job creation. Hossain et al. (2016)c 
observed that green energy production 
projects create jobs not only in 
manufacturing, but also in maintenance and 
training, thus generating long-term benefits 
for local communities. The results highlight 
the importance of integrating sustainable 
energy solutions into socio-economic 
development strategies. They also highlight 
that local economies benefit from the 
implementation of clean technologies, which 
goes beyond simply reducing energy costs. 
These solutions help preserve the 
environment while improving the quality of 
life and strengthening the resilience of 
communities to economic challenges. 

3.5.2. Ecological impacts on households 

The results are in line with several studies on 
sustainable management of natural resources 
and reducing pressure on local ecosystems. 
According to Bataille et al. (2020)a,b, the 
introduction of improved stoves or other 
sustainable energy solutions has a direct 
effect on reducing the demand for firewood, 
thus reducing deforestation and loss of forest 
biodiversity. In addition, initiatives to manage 
water hyacinth, such as harvesting for energy 
or agriculture, have shown positive results in 
remediating invaded aquatic areas (Uche et 
al., 2020; Ilo et al.,2020; Kunatsa & 
Mufundirwa 2013). Water hyacinth 
management, including using the plant as a 
feedstock for biogas or compost production, 

has proven effective in several studies on 
aquatic ecosystems. Uche et al., (2020), Ilo et 
al.,(2020) and Kunatsa & Mufundirwa (2013) 
have shown that this approach can restore 
aquatic habitats, improve biodiversity and 
strengthen the resilience of local ecosystems. 
Ming et al. (2020) and Idiata et al., (2013) 
highlight that reducing the use of firewood, 
by replacing traditional stoves with more 
efficient technologies, plays a crucial role in 
reducing CO2 emissions and contributes to 
global carbon footprint reduction goals. 
Thus, these results highlight the importance 
of integrated natural resource management 
and sustainable ecosystem use strategies to 
reduce environmental pressures, improve 
biodiversity and contribute to the fight 
against climate change. The adoption of 
green charcoal has significant economic, 
social and environmental benefits, with 
beneficial effects for households, local 
communities and the environment. 

1. Economic benefits 

Reducing energy costs through the use of 
green charcoal allows households to free up 
resources for other essential needs, while 
contributing to better management of 
financial resources. By reducing the 
consumption of traditional wood and 
increasing energy efficiency, households can 
achieve substantial savings. In addition, the 
creation of local jobs in the ecological 
charcoal production chain generates 
sustainable sources of income for rural 
populations, particularly women, who often 
benefit from these initiatives. 

1. Social benefits 

The use of ecological charcoal improves 
household health by reducing respiratory 
diseases related to the use of firewood. 
Improved stoves, which are generally used 
with ecological charcoal, emit less toxic 
fumes, thus creating a safer domestic 
environment. It also results in increased 
resilience of local communities thanks to a 
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more stable economy and jobs created, 
particularly in the sectors of production, 
distribution and maintenance of energy 
equipment. 

2. Environmental benefits 

On the environmental level, ecological 
charcoal contributes to reducing pressure on 
wood resources, by limiting deforestation and 
excessive logging. This contributes to the 
conservation of local ecosystems and the 
preservation of biodiversity. By reducing 
wood consumption and limiting greenhouse 
gas emissions, ecological charcoal also plays a 
role in the fight against climate change, while 
reducing the environmental impacts 
associated with the production of energy 
from non-renewable sources. 

3.6. Conclusion 

The adoption of green coal represents a 
sustainable and beneficial solution for rural 
populations, bringing significant economic, 
social, and environmental benefits. However, 
to maximize its effectiveness, it is necessary 
to put in place training and awareness-raising 
strategies, provide subsidies for the 
acquisition of suitable technologies, and 
ensure long-term monitoring of the impacts 
of these innovations. Public policies need to 
be strengthened to integrate these solutions 
into national sustainable development 
strategies, while relying on longitudinal 
research to assess long-term results. 

3.7. Recommendations 

1. More effective outreach 

Community training: It is crucial to put in 
place appropriate training programmes for 
both green charcoal producers and end users. 
Training should cover the benefits of green 
charcoal, how to use it properly, and 
techniques for manufacturing improved 
cookstoves. This approach would help ensure 
wider adoption and more efficient use. 

Equipment subsidies: In order to facilitate 
access to improved cookstoves and green 
charcoal briquettes, subsidies and low-
interest credits should be put in place to make 
these technologies accessible to low-income 
households. This would help overcome the 
initial cost barrier and accelerate the 
transition to sustainable energy alternatives. 

Community awareness: A targeted 
communication strategy, using local channels 
(community radio, village meetings), can help 
raise awareness among rural populations 
about the benefits of green charcoal and 
encourage its large-scale adoption. 

2. Longitudinal studies to monitor long-
term impacts: 

There is a need for longitudinal studies to 
monitor the impacts of green coal over an 
extended period. This will allow for a more 
accurate assessment of its effects on health, 
the environment, household incomes, and 
the sustainability of energy solutions. These 
studies will help adjust policies and 
deployment strategies based on the results 
observed, thus ensuring the effectiveness and 
sustainability of programs. 

In addition, regular impact assessments 
should be conducted to measure the 
evolution of the adoption of these 
technologies and their impact on 
communities, particularly in the most 
vulnerable areas. 
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