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Abstract 
Charcoal production for rural and urban energy consumption is a main driver of 

forest degradation in the study area and Nigeria at large. The magnitude and 

relevance of this forest degradation process is likely to increase unless important 

shifts are made in energy consumption patterns. These highlights the relevance of 

studying charcoal production as a separate process, therefore this study assessed 

the impact of charcoal production on forest degradation in Mokwa Local 

Government Area, Niger State, Nigeria. This study employed both primary and 

secondary data sources. The primary data sources include questionnaire 

administration, oral interview and field survey. The secondary data sources used 

include journals, textbooks, newspapers, unpublished and published theses and 

the internet. This study revealed that high prices of alternate energy sources for 

cooking ranked the highest causes of charcoal production with 48.2% 

respondents, poverty ranked second cause with 31.2% respondents, population 

growth ranked third with 13.8% and urbanization ranked the least with 6.8% 

respondents. This revealed that high prices of alternate energy sources for 

cooking was the major cause of charcoal production in the area as kerosene and 

gas where very expensive for average household head in the study area. The study 

also showed that respondents prefer to use trees like Butyrosopermum 

paradoxium, Dialium guineense, Terminalia glaucencens, Acacia species, no 

preference and Khaya ivorensis. Other species used in the study area in little 

quantity include Vitellaria paradoxa, Anogeissus leiocarpus, Bridelia ferruginea, 

Terminalia spp, and Pericopsis laxiflora. This is because of the unique features of 

these trees to produce good quality charcoal. The study listed the impacts of 

deforestation to included loss of livestock pastures (22%), soil erosion (14%), loss 

of biodiversity (8%), loss of wild food/fruits (4%), loss of medicinal plants (4%), 
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and flash floods (12%). In conclusion, this activity (production of charcoal) will 

continue to take alarming directions due to the rising demand of charcoal for 

domestic uses in urban areas of the State and Nigeria as a whole. Therefore, the 

degraded land could be used to plant fast-growing species for charcoal 

production to minimize the impact of charcoal production on natural forest. 
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Introduction 
Deforestation and forest degradation are 

the principal causes of forest cover 

change and account for a large proportion 

of global carbon emissions (Achard et al., 

2017; van der Werf et al., 2019). 

Deforestation, defined as the long-term or 

permanent conversion of land from forest 

use to other non-forest uses (Global 

Observation of Forest Cover and Land-

use Dynamics [GOFC-GOLD], 2016), 

represents an abrupt and rapid change in 

land cover. 

Charcoal made from wood has been in 

use as energy source since ancient times 

and is still widely used nowadays in many 

countries. As a locally available and 

relatively clean fuel compared to burning 

wood or agricultural residues, charcoal 

provides basic energy services for 

cooking and heating to millions of people 

with limited options of alternatives, 

particularly those who live in the urban 

and peri-urban areas in sub-Saharan 

Africa (FAO, 2014). In Nigeria, there is 

no controlled supply of charcoal in urban 

areas, and this contributes to 

deforestation as an increase in population 

in these areas results to an increase in 

demand for charcoal (FAO, 2017). Also 

due to the cost of transporting charcoal 

from the rural areas where it is produced 

to the urban areas where it is widely 

consumed there has been a steady 

increase in its price and this have 

inhibited the growth of small-scale 

traders who use wood, such as fish 

sellers, and has also affected household 

budgets. Furthermore, the use of wood 

presently surpasses the regrowth of 

forests and reforestation efforts have been 

very poor (FAO, 2017). 

Charcoal production is very prominent in 

Benue, Kogi and Niger States of Nigeria 

where there are guinea belts that support 

its production. Forests are decimated; 

economic trees meant for fruit production 

are felled for charcoal production and 

farm lands have been used excessively 

without considering its future 

implications on the environment.  

Charcoal business as well as other 

ventures relating to renewable energy 

sources is an important part of rural 

economy, basically because domestic 

energy consumption is a very important 

aspect of the economies of most 

developing Africa nations including 

Nigeria. However, there is a limit to the 
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usage of other forms of renewable energy sources as a result of inadequate 

technological development (Kalu, 2017). In an attempt to earn more living among rural 

poor, charcoal production has been considered a good business for income generation, 

prompted by free access to forest resources, until such forest area is being depleted.

Several researches have been studied on the impact of charcoal production on forest 

degradation both nationally and internationally and they include Sedano et al., (2016); 

Zulu (2015); Kalu (2017); Odunayo et al., (2019); Tunde et al., (2013) and Adegoke 

and Ogunsanwo (2011). Based on published theses and journals, no study has examine 

the impact of charcoal production on forest degradation in Mokwa Local Government 

Area, Niger State, Nigeria which has created a paucity of knowledge about the study 

area. This study intend to fill this gap created. As urban population projections for 

Africa indicate unprecedented growth in the coming 40 years (Kalu, 2017), the 

magnitude and relevance of this forest degradation process is likely to increase unless 

important shifts are made in energy consumption patterns. These highlights the 

relevance of studying charcoal production as a separate process, therefore this study 

will assess the impact of charcoal production on forest degradation in Mokwa Local 

Government Area, Niger State, Nigeria. 

The study area is in Niger State which is located in Mokwa Local Government Area 

and lie between longitude 5o 20 E - longitude 6o 15 E  and latitude 9o 12 N - latitude 9o 

50 N, on a geological base of undifferentiated base complex of mainly gneiss and 

magnetite situated at the base of prominent gorges in an undulating plan. It has an area 

of 4,338 km² and a population of 244,937 at the 2006 census. 

 
Figure 1: Location of Mokwa Local Government Area 

Source: Niger State Geographic Information System (2021) 
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Materials and Methods 

The sources of data for this study include primary and secondary data sources. The 

primary sources of data used in this thesis include questionnaire administration, oral 

interview and reconnaissance survey. These were used to achieve the stated objectives. 

The secondary data are those data that have been used by previous researchers as well 

Niger State Government documents on deforestation about the study areas. Other 

secondary sources include journals, textbooks, newspapers, unpublished and 

published theses, and the internet. 

The study respondents were 399 and simple random sampling was used to distribute 

the questionnaires among the respondents. Three hundred and forty (340) respondents 

returned questionnaires which were used for data analysis.  The methods of data 

analysis include 3-point Likert type scale, frequency-percentage technique, statistical 

mean and standard deviation. 

 

Results and Discussion 

The causes of charcoal production in the study area include population growth, 

poverty, urbanization and the relatively high prices of alternate energy sources for 

cooking in the study area as indicated in Table 1 of the study. 

 

Table 1: Causes of Charcoal Production 

Causes Frequency Percentage (%) 

Population growth 47 13.8% 

Poverty 106 31.2% 

Urbanization 23 6.8% 

High prices of alternate 

energy sources for 

cooking 

164 48.2% 

Total 340 100 

Source: Field Survey (2022) 

 

As indicated in Table 1 of the study, high prices of alternate energy sources for cooking 

ranked the highest causes of charcoal production with 48.2% respondents, poverty 

ranked second cause with 31.2% respondents, population growth ranked third with 

13.8% and urbanization ranked the least with 6.8% respondents. This revealed that 
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high prices of alternate energy sources for cooking was the major cause of charcoal 

production in the area as kerosene and gas where very expensive for average 

household head in the study area. 

Trees commonly used for production are from inherited farms and most of the trees 

used are Butyrosopermum paradoxium, Dialium guineense, Terminalia glaucencens, 

Acacia species, no preference and Khaya ivorensis as indicated in Table 2 of the study. 

 

Table 2: Tree species used for charcoal production in the study area 

Tree species Frequency Percentage (%) 

Butyrosopermum paradoxium (Shea butter 

tree) 

67 19.7% 

Dialium guineense (Velvet tamarind tree) 45 13.2% 

Terminalia glaucencens (Black Afara or Nut 

tree) 

31 9.1% 

Acacia species 50 14.7% 

No preference 124 36.5% 

Khaya ivorensis (Mahogany) 23 6.8% 

Total 340 100% 

Source: Field Survey (2022) 

 

As revealed in Table 2 of the study, no preference ranked the highest with 36.5% of 

the respondents, Shea butter tree (Plate I) ranked second with 19.7% of the 

respondents, Acacia species ranked third with 14.7% and Mahogany ranked the least 

with 6.8% of the respondents. The results on Table 2 shows that respondents prefer to 

use trees like Butyrosopermum paradoxium, Dialium guineense, Terminalia 

glaucencens, Acacia species, no preference and Khaya ivorensis. Other species used 

in the study area in little quantity include Vitellaria paradoxa, Anogeissus leiocarpus, 

Bridelia ferruginea, Terminalia spp, and Pericopsis laxiflora. 

The woodland often selected for charcoal production in the study area are private or 

family owned and communal lands. Thus they often harvest without acquiring a 

permit. Charcoal producers (28%) interviewed had a strong feeling that establishment 

of specific tree species plantations in the study area would improve and make the 

charcoal industry sustainable as shown in Figure 2. legalization (22%) of sustainable 

commercial charcoal production and movement will be a boost to the industry and an 
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end to illegal and unsustainable charcoal practise in the study area. Strengthening and 

formation of more charcoal producers associations (16%) in the study area will ensure 

sustainable charcoal production as members are trained and equiped with necessary 

knowledge to ensure sustainability in charcoal industry as shown in Figure 2 of the 

study. 

 

Figure 2: Suggestions for Sustainable Charcoal Production in the Study Area 

As shown in Figure 3, charcoal industry has been beneficial to the lives of charcoal 

producers. The industry enables them to acquire basic items necessary for their 

sustenance (Figure 3). They have acquired such assets as bicycles, motor bikes, and 

roofing materials with charcoal money. They use charcoal money to buy livestock for 

keeping, and source capital for farming. Charcoal has also made it possible to buy 

consumer goods like food stuffs, clothing, children’s educational needs, and hospitals 

bills. 

 

 

Figure 3: Socioeconomic Benefits Associated with Charcoal Enterprise in the 

Study Area 
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As revealed in Figure 3 of the study, livelihood source ranked the highest with 49% of 

respondents, business capital ranked second with 20% of respondents, generate money 

for farming ranked third with 10% and money source for livestock ranked the least 

with 5% of the respondents. This implies that respondents have benefited from the 

charcoal business socioeconomically which have improved the standard of living of 

the respondents in the study area. 

The charcoal producers surveyed acknowledged that deforestation was associated with 

negative impacts on their day to day livelihood activities. The selected communities 

in the study area are heavily reliant on rain fed agriculture as majority (36%) of the 

respondents talked of ever declining rainfall amount as compared to past relatively 

high amount of rainfall experienced in the area before clearance of the lands. The 

respondents also listed some of the impacts they experience directly or indirectly as a 

result of deforestation including loss of livestock pastures (22%), soil erosion (14%), 

loss of biodiversity (8%), loss of wild food/fruits (4%), loss of medicinal plants (4%), 

and flash floods (12%) as shown in Figure 4 of the study. 

 

 

Figure 4: Negative Impact of Charcoal Production on Forest Degradation 

 

Most of the respondents perceived that there is no need to resuscitate the forest. This 

shows that the forest area will not regain its biomass on time and will suffer 

environmental degradation for a while.  

Respondents agreed that charcoal production causes erosion and flood in the study 

area. This is because trees that are supposed to curb the washing away of the topmost 
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soils had been removed during the process of charcoal production. Also, respondents 

affirmed that charcoal production causes land degradation in the study area. This 

implies that the deforestation activity that takes place in the study area will aggravates 

land degradation in the study area. This study is in line with Jamala et al. (2013) that 

charcoal production is one of the primary causes of deforestation that leads to land 

degradation in areas involved in the business. Respondents affirmed that earth kiln 

method is not environmentally sustainable. This is because earth kiln method involves 

escalating top soil which will aggravate erosion and flooding. Also, the earth kiln 

method contributes significantly to atmospheric contamination and the emissions are 

usually released as part of the smoke into the atmosphere, posing an air-pollution 

problem. 

As indicated in Table 3 of the study, the alternative use to charcoal include liquefied 

petroleum gas and fuel sawdust/biomass briquette. 

 

Table 3: Alternative Use to Charcoal 

Options Frequency Percentage (%) 

Liquefied Petroleum Gas (LPG) 29 8.5% 

fuel sawdust/biomass briquette 311 91.5% 

Total 340 100 

Source: Field Survey (2022) 

 

As indicated in Table 3, fuel sawdust/biomass briquette ranked the highest with 91.5% 

of respondents and liquefied petroleum gas ranked the least with 8.5% of respondents. 

This implies that fuel sawdust is the major alternative use to charcoal in the study area. 

 

Conclusion  

Land use in the study area is driven by the socio-economic needs of the communities 

in Mokwa Local Government Area of Niger State. There is need to balance the 

economic and livelihood needs of the local people with environmental sustainability 

of the forestland system, as degradation of the environment will feedback directly on 

the livelihood options of the inhabitants. This would require working with the local 

communities in Mokwa Local Government Area and other stakeholders to identify 

criteria and indicators of a sustainable forestland system while taking into account the 

diverse views, interests, preferences and expertise of the stakeholders. Based on this 
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engagement, holistic guidelines on forestland resource management and use can be 

developed towards an integrated land use management approach in order to balance 

the various land uses and ensure sufficient regeneration of woodland species valuable 

for the livelihood of the inhabitants and the ecological values of the study area. It’s 

therefore recommended that charcoal policy innovations should address the negative 

images and controversial image of charcoal through concerted and targeted evidence-

based advocacy, highlighting the wood-fuel sector’s benefit as an important 

productive economic sector, deserving higher prominence in key economic 

development proposals. 
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