


Fuelwood Consumption and Environmental Degradation in Benue State, Nigeria: An Assessment of Linkages and Impacts 
Abstract
This study examined the relationship between fuelwood consumption and environmental degradation in Benue State, Nigeria. It focused on five Local Government Areas: Guma, Otukpo, Katsina-Ala, Oju and Gwer-East. The study investigated the factors responsible for fuelwood use, the major forms and frequency of consumption, perceived environmental effects and possible control measures. A mixed-methods research design was adopted, combining a questionnaire-based survey with oral interviews. A total of 400 questionnaires were administered, of which 392 were retrieved and analysed, while 10 respondents were interviewed to provide qualitative insights. Quantitative data were presented using frequency and percentage tables, and interview responses were discussed descriptively. The findings showed that poverty and low income, free or easy access to firewood, the high cost of alternative fuels and limited support infrastructure for cleaner energy sources were major factors encouraging fuelwood consumption. Fuelwood was used mainly as firewood for cooking, processed into charcoal and used for brick burning and other heat-generating activities. Respondents associated fuelwood consumption with air pollution, deforestation, wall blackening, soil erosion, ecological imbalance, desertification, greenhouse gas emissions, disruption of the water cycle, land degradation and biodiversity loss. Suggested control measures included subsidising alternative fuels, improving support infrastructure, regulating tree felling, promoting efficient stoves, encouraging cleaner fuels, creating public awareness and supporting economic empowerment. The study concludes that reducing fuelwood dependence in Benue State requires practical, affordable and locally acceptable energy and environmental interventions.
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Introduction
All forms of life, including plants and animals, require a suitable environment to thrive. For this reason, some living species that cannot control their environment are forced to migrate when it can no longer adequately support their existence. Humans, however, have some capacity to manage environmental challenges caused by their activities. Nevertheless, the use of different forms of fuel has continued to increase because of rapid urbanisation, industrialisation and the resulting demand for different sources of energy (Cline-Cole et al., 1990; Yaduma et al., 2017). Although the sun has always existed, humanity's ability to control fire made fuelwood, mainly exploited as firewood and charcoal, a primary source of energy. For a long period, fuelwood was used by human societies for heating before energy sources such as coal, fossil fuels and electricity became widely available. However, rapid population expansion, with a corresponding increase in the exploitation of energy sources, especially fuelwood, has continued to pose significant consequences for the environment (Cooke et al., 2008; Baiyegunhi & Hovorka, 2009).
Although many developed societies have shifted to cleaner sources of energy for cooking, large volumes of greenhouse gases are still produced from industrial activities (Baiyegunhi & Hovorka, 2014; International Renewable Energy Agency, 2023). Nigeria continues to grapple with the continuous exploitation of fuelwood in both rural and urban areas. A large proportion of Nigeria's rural population depends on fuelwood, particularly as Dual Purpose Kerosene (DPK) has become costly and, in many places, difficult to access. This situation, together with cases of kerosene explosions arising from adulteration, has contributed to increased dependence on fuelwood in both rural and urban areas. The demand for fuelwood in rural areas, however, is lower than that in urban areas, which often depend on surrounding rural environments for supply. In contrast to rural areas, where firewood dominates, fuelwood in urban areas is used mainly as firewood and charcoal. Apart from cooking, industries such as bakeries and brick burning contribute to high urban demand for fuelwood. Recent evidence from public residential estates in Maiduguri similarly shows that household size, income, education, residence and the prices of alternative fuels influence the quantity of fuelwood consumed, reinforcing the need to examine local determinants of fuelwood use in Nigerian settings (Akeh et al., 2023). Comparable evidence from Bamenda III Municipality in Cameroon also indicates that firewood remains a dominant household fuel and that low income constrains the adoption of cleaner alternatives, including LPG (Temgoua et al., 2022).
Faced with the threat of desert encroachment in the Sahelian north, the Guinea Savannah zone, where Benue State is located, serves as an ecological transition between the forest belt in southern Nigeria and the Sahel in the north. Without adequate measures, the environment in Benue State may be exposed to different forms of degradation. As kerosene (DPK), LPG and electricity continue to become less affordable while incomes decline, fuelwood remains one of the most dependable and affordable sources of energy for many people in Benue State. However, continuous tree felling for fuel without replacement can lead to deforestation and environmental degradation, although environmental degradation can also be caused by other factors (Orimoogunje & Asifat, 2015). Deforestation has also been identified as the first step in a sequence of processes that may lead to land degradation (Ouedraogo, 2006; Wajim, 2020).
The economy of Benue State is largely based on agriculture, which depends on land. Thus, environmental degradation poses serious challenges to the economy of the area because of the adverse effects of degradation, including erosion and deforestation. Recognising the consequences of deforestation, the British colonial administration introduced a forestry policy in Nigeria. The policy required each province to reserve a minimum of 25% of its forests (Lugard, 1917; Main, 1993). It was intended to check indiscriminate tree felling and protect communal forest areas by promoting tree planting through the introduction of previously alien tree species such as teak, gmelina and neem. Despite these efforts, the increasing use of forest resources as fuelwood continues to pose environmental challenges. Fuelwood drives deforestation, soil erosion and desertification when trees are harvested faster than they can regrow, thereby destroying habitats and farmland. It also releases smoke that causes indoor air pollution, respiratory illness and climate-warming gases such as carbon dioxide (CO₂) and black carbon (Leach & Mearns, 1988; Cline-Cole et al., 1990; Epe, 2001; Matinga, 2010; Smith et al., 2013; Specht et al., 2015; Sedano et al., 2016).
Recent international scholarship continues to highlight persistent dependence on fuelwood and charcoal as primary energy sources for over 2.6 billion people globally, with more than 264 million households relying on them in 2021 (WHO, 2022). This dependence is framed not only as an energy issue but also as an intersection of energy poverty, biomass utilisation and environmental sustainability. Empirical studies show that unsustainable fuelwood harvesting remains a leading driver of forest cover loss, soil degradation and desertification. In Nigeria, approximately 60% of households resort to fuelwood because of the unavailability or high cost of kerosene, contributing to forest loss and high deforestation pressure (WHO, 2022; IEA, 2023; Bauer, 2025). The ecological impacts extend beyond deforestation to include reduced watershed protection, increased surface runoff, severe soil erosion and disruption of local hydrological cycles, thereby undermining agricultural productivity and climate resilience (Ramanathan & Carmichael, 2008; Bailis et al., 2015; FAO, 2020; Orimoogunje & Asifat, 2015). Recent global modelling of wood fuel production further shows that reliable estimates of wood fuel removals and charcoal production remain important for forest management, energy access and sustainable development monitoring (Steel et al., 2025).
Parallel to ecological concerns, recent literature emphasises the health and climate dimensions of biomass utilisation. Inefficient combustion of fuelwood in traditional stoves produces high concentrations of PM₂.₅, carbon monoxide and black carbon, contributing to premature mortality associated with household air pollution (WHO, 2022). Fuelwood use also generated substantial CO₂ emissions in 2021 and significantly undermined global biodiversity integrity (IPCC, 2021; WHO, 2022; Mulatu et al., 2025). Within the energy transition discourse, scholars argue that fuelwood dependence represents a transition barrier in low-income contexts, where affordability, cultural cooking preferences and weak LPG/electricity infrastructure limit the uptake of cleaner alternatives (Heltberg, 2004; Puzzolo et al., 2018). Consequently, contemporary literature advocates for a biomass modernisation pathway rather than outright fuel substitution, focusing on improved cookstoves, sustainable forest management, forest certification and clean energy substitution to reconcile energy access with SDG 7 and environmental sustainability goals (Lewis & Pattanayak, 2012; Chidumayo & Gumbo, 2013; Zhang et al., 2026). Recent Nigeria-focused research also demonstrates that wood-fuel-related interventions need to be evaluated in relation to their co-benefits, trade-offs and barriers rather than as single-sector energy solutions (Carr et al., 2025).
This research attempts to expand awareness of environmental conservation while identifying fuelwood consumption as one of the major perceived causes of environmental degradation. The study also suggests ways of addressing this challenge.
Statement of the Problem
Benue State faces various environmental problems, including flooding, deforestation, leaching, erosion and loss of soil fertility. The predominant collective consequence of these challenges is land degradation, which can be attributed to different factors. This problem is exacerbated by the fact that Benue State is essentially an agricultural state that depends on land as a crucial factor of production. Land degradation in any form poses challenges to the state's economy because it compromises the ability of the soil to produce optimally. At the same time, practices responsible for land degradation, such as the felling of trees for fuelwood, are increasing. Against this background, the status of the state as the “Food Basket of the Nation” is threatened. It is therefore important to examine this problem, particularly by understanding the causes of fuelwood consumption, its implications for environmental degradation and possible ways forward.
Although the existing discussion establishes a broad link between fuelwood use and environmental degradation, there remains a need for a clearer local empirical assessment of how the drivers, forms, frequency and perceived environmental consequences of fuelwood consumption are connected within Benue State. This study addresses this gap by examining fuelwood consumption and its perceived environmental implications across selected Local Government Areas of the state.
Objectives of the Research
The research examined the relationship between fuelwood consumption and environmental degradation in Benue State. The specific objectives were to:
(i) Ascertain the factors responsible for fuelwood consumption in Benue State.
(ii) Explain the major ways in which fuelwood is consumed in Benue State.
(iii) Determine how often fuelwood is consumed in Benue State.
(iv) Examine the contributions of fuelwood consumption to environmental degradation in Benue State; and
(v) Suggest ways of controlling fuelwood consumption in Benue State.
Research Questions
(i) What are the factors responsible for fuelwood consumption in Benue State?
(ii) In what major ways is fuel wood consumed in Benue State?
(iii) How often is fuelwood consumed in Benue State?
(iv) In what ways does fuelwood consumption contribute to environmental degradation in Benue State?  
(v) In what ways can fuelwood consumption in Benue State be controlled?

Research Hypotheses
The following hypotheses were formulated for the study:
H0: There is no relationship between fuelwood consumption and environmental degradation in Benue State.
H1: There is a relationship between fuelwood consumption and environmental degradation in Benue State.
Conceptual framework
According to the United Nations International Strategy for Disaster Reduction, environmental degradation is the reduction of the capacity of the environment to meet social and ecological objectives and needs (Choudhary et al., 2015). This means that environmental degradation is the deterioration of the environment through the depletion of resources, including air, water and soil; the destruction of ecosystems; and the extinction of wildlife. Environmental degradation is caused by both human and natural factors. Human factors include urbanisation, population growth, economic growth, agricultural intensification, increased energy use and increased transportation. Natural factors include floods, typhoons, droughts, rising temperatures and fires. The degree of impact of environmental degradation varies according to the drivers, habitats, plants and animals in the specific settings in which they occur (Scoones, 2022).
Environmental degradation is sometimes expressed through land degradation. The United Nations Convention to Combat Desertification in Countries Experiencing Serious Drought and/or Desertification, Particularly in Africa (UNCCD), provides a relevant definition. It defines land degradation as the reduction or loss of the biological or economic productivity and complexity of rain-fed cropland, irrigated cropland, range, forest and woodland resulting from land use or from a process or combination of processes, including processes arising from human activities and habitation patterns, such as soil erosion caused by wind and/or water, deterioration of the physical, chemical, biological or economic properties of soil, and long-term loss of natural vegetation (Hasnat et al., 2022).
Some scholars argue that environmental degradation is not purely a biophysical phenomenon, despite common assumptions. According to Scoones (2022), environmental degradation refers to an effectively permanent decline in the rate at which land yields products under a given system. This means that natural processes will not rehabilitate the land within a timeframe relevant to humans and that the capital and labour required for rehabilitation may not be justified. This definition excludes reversible vegetation changes, even if they result in temporary declines, but includes irreversible changes in both soils and vegetation (Plesnik, 2011; Scoones, 2022). Available literature indicates that the world's environment has deteriorated over the last two centuries, affecting every part of the planet in ways that influence important aspects of human existence, including social, economic and political conditions such as migration, conflict, war, poor economic production systems, poverty and human ill-health.
Review of Empirical studies
The study by Orimoogunje & Asifat (2015), titled “Deforestation and Greening the Nigerian Environment,” examined deforestation in Nigeria and its implications for environmental sustainability and the depletion of green resources. The study emphasised that trees in forested and agricultural landscapes provide ecosystem services and support biodiversity conservation. Orimoogunje & Asifat further argued that, although forest conservation and protection laws have been introduced in Nigeria over the years, enforcement remains inadequate. Using primary data collected through questionnaires and interviews across the six geopolitical zones of Nigeria, the findings showed that poverty, limited public awareness and weak policy enforcement significantly influence environmental greening efforts. The study concluded that sustainable forest management can be achieved through coordinated action among government institutions, communities and individuals. However, although the study identified major drivers of deforestation, it did not comprehensively discuss broader environmental consequences.
Recent studies support and extend these observations. Studies from West Africa and Nigeria indicate that ineffective environmental governance, expanding settlements and continued dependence on forest resources remain major contributors to forest loss and ecosystem degradation (Akomolafe & Anumeh, 2025; Alage et al., 2025). Similarly, evidence from tropical regions in South America and Central Africa shows that weak institutional capacity and land-use change accelerate biodiversity loss and reduce ecosystem resilience.
Michael and Matthew (2016), in their work “Deforestation in Nigeria: The Need for Urgent Mitigating Measures,” observed that persistent forest depletion remains one of the most visible manifestations of environmental degradation. The study identified urbanisation, population growth, infrastructural development, agricultural expansion, mining activities, bush burning, logging and fuelwood extraction as major pressures on forest ecosystems. The authors argued that preserving forest resources is essential because forests contribute to employment generation, poverty reduction, rural welfare and sustainable livelihoods.
Recent evidence from different geographical regions reinforces these concerns. Studies conducted in Sub-Saharan Africa, Nigeria and Southeast Asia between 2020 and 2025 demonstrate that rapid land conversion and population growth continue to reduce forest cover while increasing land surface temperature and environmental vulnerability (Bologna & Aquino, 2020; Nathaniel & Bekun, 2020; Adekugbe et al., 2020; Birnintsaba et al., 2021; Oloyede et al., 2025; Yabo et al., 2025; Joseph et al., 2025). Research in Brazil and the Amazon basin further suggests that stronger environmental monitoring and enforcement mechanisms can significantly reduce forest loss and associated socio-ecological consequences (Assis et al., 2022; Qin et al., 2023; Silva et al., 2023; Gonçalves & Silva, 2024; Du et al., 2025; Barreto et al., 2025).

Methodology 
Design of the study
The design of this research was both quantitative and qualitative. In quantitative terms, the researcher employed the survey research method, using a closed-ended questionnaire to obtain data for the study. The qualitative aspect involved the use of 10 open-ended oral interviews, as well as the analysis of primary and secondary sources of information. The information collected in the quantitative part of the research was presented using frequency and percentage tables. The qualitative and narrative aspects of the research were subjected to an analytical and descriptive approach.
Description of Study area

The study area, Benue State, lies within the lower Benue trough in the Middle Belt of Nigeria. The state lies between longitude 7°40' and 10°00' east and latitude 6°25' and 8°08' north of the Equator. The state covers a total area of 34,059 square kilometres and is bounded by Nasarawa State to the north and Taraba State to the north-east. It is bounded by Cross River State to the south, Enugu State to the south-west and Kogi State to the west. The state also shares a section of Nigeria's international boundary with the Republic of Cameroon to the south-east. Benue State is drained predominantly by the River Benue and the Katsina-Ala River, in addition to several smaller rivers. The state receives about seven months of rainfall annually, while the dry season extends from December to March. Benue State lies in the Guinea Savannah, characterised by tall grasses, shrubs and scattered trees. High tree density, which characterises large forest areas, is generally uncommon.
Benue State was created out of the defunct Benue-Plateau State in 1976. The state currently has twenty-three Local Government Areas (LGAs). There are three major ethnic groups in the state, namely Tiv, Idoma and Igede, who are spread across the 23 LGAs. The Tiv occupy Makurdi, Gwer, Guma, Gwer-West, Konshisha, Vandeikya, Kwande, Ushongo, Gboko, Tarka, Ukum, Katsina-Ala, Logo and Buruku LGAs. The Idoma people are found in Ado, Agatu, Apa, Otukpo, Ogbadibo, Ohimini and Okpokwu LGAs, while the Igede occupy Oju and Obi LGAs. However, other smaller ethnic groups can be found in some of these LGAs. This study was strategically limited to five LGAs of the state, purposively drawn from the northern, eastern, western, southern and central parts of the state. These LGAs are Guma, Otukpo, Katsina-Ala, Oju and Gwer-East.
Generally, peasant food-crop production is the major occupation of the Benue people. They produce crops such as yam, cassava, potatoes, millet, rice and maize. Other crops include groundnuts, beniseed, soybeans, beans, melon and varieties of vegetables. Some communities in the state produce tree crops such as oranges, mangoes and oil palm. In terms of animal husbandry, the Benue people keep cattle, goats, sheep, pigs and poultry. Apart from agriculture, they engage in other economic activities, including fishing, trade and local industries such as blacksmithing, pottery, basket weaving, textile production, soap making, local beer brewing and woodwork.
Population and Sample Size
For this research, Guma, Otukpo, Katsina-Ala, Oju and Gwer-East Local Government Areas (LGAs) of Benue State were selected to provide a representative assessment of spatial variations in the study phenomenon across different ecological and socioeconomic settings within the state. The selection was informed by both ecological and socioeconomic considerations to ensure broader coverage and improve the validity of the findings.
From an ecological perspective, the selected LGAs differ in vegetation characteristics, land-use patterns, population pressure on natural resources, agricultural intensity and levels of environmental change. These areas represent varying ecological zones and environmental conditions across Benue State, allowing comparison of how resource-utilisation patterns influence environmental outcomes.
From a socioeconomic perspective, the selected LGAs exhibit differences in population density, household energy dependence, economic activities, access to alternative energy sources, income levels and settlement structures (urban-rural characteristics). Agriculture remains the dominant livelihood across these locations, but variations in economic opportunities and infrastructure influence the extent of reliance on natural resources such as fuelwood.
Additionally, the selected LGAs are geographically distributed across different parts of Benue State, improving representativeness and reducing location bias. This combination of ecological diversity and socioeconomic variation strengthens the reliability of the study by enabling analysis of how environmental and human factors interact within the selected study area.
Sampling Technique 
A two-layered sampling method involving purposive and simple random sampling techniques was used to select a sample size of 400 respondents. Random sampling was adopted to provide all members of the target population with an equal probability of selection, thereby minimising sampling bias and improving representativeness. This approach enhanced the validity and reliability of the findings and ensured that conclusions drawn regarding fuelwood consumption and environmental degradation reflected the broader population within the selected Local Government Areas of Benue State. The purposive sampling method was used to select five LGAs, namely Guma, Otukpo, Katsina-Ala, Oju and Gwer-East. The random sampling method was deployed during questionnaire administration.
Instrument for data collection 
Data for this study were mainly collected from primary and secondary sources. The instruments for obtaining primary data were the questionnaire and oral interviews. The questionnaire used for data collection was developed based on the study objectives, research questions, hypotheses and relevant literature on fuelwood consumption, household energy use and environmental degradation. The instrument contained sections covering respondents' demographic characteristics, patterns of fuelwood consumption, perceived environmental impacts and factors influencing energy choices.
A total of 400 copies of the questionnaire were distributed to respondents in the selected LGAs. The questionnaire was used because it was easy to administer, given the resources available to the researcher. It had two sections, A and B. Section A was designed to obtain the biodata of respondents, while Section B contained questions that generated the data used for analysis. The questionnaire consisted of closed-ended or structured questions, with responses tabulated using frequency and simple percentage tables. The decision to use closed-ended questions was based on the ease of computing the results and the fact that the responses have uniform measurability and can be easily converted into quantitative data for statistical analysis. However, closed-ended questions have a weakness because they do not offer flexibility to respondents and are therefore limited in qualitative depth.
Content and face validity were established through expert review. The draft questionnaire was evaluated by specialists in environmental management, agricultural extension, social science research methodology and statistics to determine the appropriateness, clarity, relevance and adequacy of the items. Their observations and recommendations were incorporated to improve wording, remove ambiguity and ensure alignment with the study objectives.
A pilot study was conducted before the main survey using respondents drawn from a local government area with similar socioeconomic and environmental characteristics but excluded from the final study sample to avoid contamination of results. The pilot exercise assessed the clarity of questions, sequence of items, response time, respondents' level of comprehension and logistical feasibility of data collection. Feedback obtained from the pilot survey led to modifications in question structure, simplification of technical expressions, elimination of repetitive items and improvement of response categories.
The reliability of the questionnaire was evaluated to determine the internal consistency of the measurement items. Responses obtained during pilot testing were subjected to reliability analysis using Cronbach's alpha coefficient. A Cronbach's alpha value of 0.70 or above was considered acceptable for internal consistency in accordance with established social science research standards. Items that reduced overall reliability were revised or removed before administration of the final instrument.
The research hypothesis was tested using chi-square (χ²). To provide a qualitative dimension to the study, 10 oral interviews were also randomly administered to some respondents. Secondary sources of information were mainly used in the literature review section of the research.
Several procedures were adopted to maintain data quality throughout the study:
1. Training of research assistants on questionnaire administration procedures, ethical conduct, and respondent engagement.
2. Pre-field briefing and supervision to ensure uniform interpretation of questions and adherence to data collection protocols.
3. Standardization of data collection procedures across all selected local government areas.
4. Daily review and verification of completed questionnaires to identify omissions, inconsistencies, and incomplete responses.
5. Data cleaning and coding procedures were conducted before statistical analysis to eliminate errors and missing entries.
6. Confidentiality and informed consent procedures were maintained to encourage honest and unbiased responses.
7. Cross-checking and validation of field records were carried out to improve completeness and accuracy.
These procedures enhanced the validity, reliability and overall quality of the data used for analysing the relationship between fuelwood consumption and environmental degradation in Benue State.
Instrument for data analysis
Data generated for the research were carefully sorted and extracted. The data were then quantitatively tabulated using frequency and simple percentage tables. Fifty-one per cent (51%) was considered affirmation, while scores below 50% were considered rejection. A score of 50% was considered undecided or neutral on a Likert scale, analysed and presented. The research hypothesis was tested using frequency, percentage and mean tables to determine the standard deviation and chi-square (χ²). The question used in testing the hypothesis had a rating scale of Strongly Agree (SA) = 4, Agree (A) = 3, Disagree (D) = 2 and Strongly Disagree (SD) = 1. The cut-off point considered as agreement for the mean was 2.50. The basis for arriving at 2.50 was 4 + 3 + 2 + 1 = 10/4 = 2.50. Thus, the interpretation of mean scores was based on a cut-off point of 2.50. A mean score of 2.50 or above was considered positive, while a mean score below 2.50 was considered negative. Chi-square (χ²) was used to test the hypotheses at the 0.05 level of significance.
The chi-square (χ²) statistical test was employed because the study data were generated primarily from questionnaire-based responses, which captured respondents' perceptions, experiences and reported observations regarding fuelwood consumption and its environmental consequences. The variables analysed were categorical in nature, such as levels of agreement, frequency categories and perceived environmental changes, making chi-square appropriate for examining associations and testing hypotheses between these response variables.
It is important to note that the statistical analysis did not measure actual quantities of fuelwood extracted or directly quantify environmental degradation indicators, such as forest cover loss, soil degradation rates or biodiversity decline. Rather, the analysis evaluated whether there was a statistically significant relationship between respondents' reported fuelwood consumption patterns and their perceived environmental impacts. Therefore, findings should be interpreted as evidence of social and perceptual associations rather than direct biophysical measurements of environmental degradation.

Perceived Environmental Impacts and Actual Measured Environmental Degradation
This study distinguishes between perceived environmental impacts and actual measured environmental degradation. Perceived environmental impacts refer to respondents' observations, experiences and opinions regarding environmental changes associated with fuelwood consumption, such as declining vegetation cover, increased soil exposure, reduced tree availability and changes in local climatic conditions. These perceptions provide valuable insight into community-level experiences and environmental awareness.
In contrast, actual measured environmental degradation refers to objectively quantified environmental changes determined through scientific assessment methods, such as land-use analysis, vegetation surveys, remote sensing, soil-quality measurements, biodiversity assessment and other environmental monitoring techniques. Since the present study relied primarily on questionnaire responses and field-based social data, findings on environmental degradation should be interpreted as reflecting respondents' perceptions and reported experiences rather than direct biophysical measurements of environmental change. This distinction is important for ensuring appropriate interpretation of the study findings and avoiding overgeneralisation of perceived environmental conditions as empirically measured environmental outcomes.
Result 
Presentation and Analysis of Research Question One
Only 392 of the 400 copies of the questionnaire that were randomly administered to the sample were returned, representing a 98% response rate. The eight copies of the questionnaire that could not be retrieved constituted only 2% of the number administered and were therefore considered insufficient to significantly affect the outcome of the research.
Research Question 1. What are the factors responsible for fuelwood consumption in Benue State?
Table 1: Factors Responsible for Fuelwood Consumption in Benue State.
	S/N
	Items
	YES
	%
	NO
	%

	1
	Cooking with fuelwood is considered as part of culture 
	258
	65.8
	134
	34.2

	2
	Some people are scared of the risks involved with LPG
	240
	61.2
	152
	38.8

	3
	Firewood is available and can be obtained for free
	320
	81.6
	72
	18.4

	4
	The alternatives to fuelwood are more expensive
	302
	77
	90
	23

	5
	Fuelwood is more reliable for large scale cooking
	300
	76.5
	92
	23.5

	6
	LPG Refilling stations are difficult to find in some areas
	260
	66.3
	132
	33,7

	7
	Poverty and low income 
	322
	82.4
	70
	17,6

	8
	Some activities such burning bricks. herbal concoctions require heating from fuelwood
	260
	66.3
	132
	33,7



Source: Researchers’ Field Survey, May, 2026
Poverty and low income had the highest percentage, with 322 respondents (82.4%) identifying them as major causes of fuelwood consumption in Benue State. Second in this ranking were 320 respondents (81.6%) who indicated that fuelwood is available and can be obtained for free. This was followed by 302 respondents (77%) who indicated that alternatives to fuelwood are more expensive. Three hundred respondents (76.5%) indicated that fuelwood is more reliable for large-scale cooking. The views that LPG refilling stations are difficult to find in some areas and that some activities, such as brick burning and the heating of herbal concoctions, require fuelwood were held by 260 respondents (66.3%). Two hundred and fifty-eight respondents (65.8%) indicated that cooking with fuelwood is considered part of culture, while 240 respondents (61.2%) indicated that some people are afraid of the risks associated with LPG and therefore opt for fuelwood.
Research Question 2. In what major ways is fuelwood mainly consumed in Benue State?
 Table 2: Major ways in which Fuelwood is Consumed in Benue State.
	S/N
	Items
	YES
	%
	NO
	%

	1
	It is directly used as firewood and used for cooking
	341
	87
	51
	13

	2
	It is processed into charcoal and used for cooking
	323
	82.4
	72
	17.6

	3
	It is burnt as logs when burning bricks
	303
	77.3
	89
	22.7

	4
	It used as logs in factories to produce heat
	302
	77
	90
	23

	5
	It is sold to outsiders to earn income
	209
	53.3
	183
	46.7


Source: Researchers’ Field Survey, May, 2026
Table 2 indicates that the majority of the population, 341 respondents (87%), directly used fuelwood as firewood. This was followed by charcoal use, reported by 323 respondents (82.4%), while 303 respondents (77.3%) indicated that fuelwood is used as logs in the burnt-brick industry. This was closely followed by the use of fuelwood as logs in factories to produce heat, as indicated by 302 respondents (77%). The final form of exploitation was the sale of fuelwood to outsiders to earn income, as indicated by 209 respondents (53.3%).
Research Question 3. How often is fuelwood consumed in Household (Benue State)?

Table 3: Percentage Fuelwood consumption in Benue State
	S/N
	Items
	Frequency
	%

	1
	Fuelwood is always used 
	247
	63

	2
	Fuelwood has never been used
	24
	6.

	3
	Fuelwood is sometimes used
	47
	12

	4
	Fuelwood  is often combined with other types of fuel
	31
	8

	5
	Fuelwood  is only used in heating traditional concoctions
	16
	4

	6
	Fuelwood  is only used for non-cooking purposes  only
	27
	7


Source: Researchers’ Field Survey, May, 2026
From the data presented in Table 3, 247 respondents (63%) always used fuelwood, while 24 respondents (6%) had never used fuelwood. Forty-seven respondents (12%) sometimes used fuelwood, while 31 respondents (8%) indicated that fuelwood was often combined with other types of fuel. Sixteen respondents (4%) indicated that they used fuelwood only for heating traditional concoctions. Twenty-seven respondents (7%) reported that fuelwood was used only for non-cooking purposes.
Research Question 4. In what ways does fuelwood consumption contribute to environmental degradation in Benue State?
Table 4: How Fuelwood Consumption Contributes to Environmental Degradation in Benue State
	S/N
	Items
	YES
	%
	NO
	%

	1
	Desertification
	298
	76
	94
	24

	2
	Land Degradation
	240
	61.2
	152
	38.8

	3
	Ecological Imbalance
	320
	81.6
	72
	18.4

	4
	Deforestation
	341
	87
	51
	13

	5
	Air Pollution
	350
	89.3
	42
	10.7

	6
	Blackening of Walls
	341
	87
	51
	13

	7
	Soil Erosion
	312
	82.4
	80
	17,6

	8
	Emission of Greenhouse Gases
	260
	66.3
	132
	33,7

	9
	Disruption of Water Cycle
	240
	61.2
	152
	38.8

	10
	Loss of Biodiversity
	283
	72.2
	109
	27.8



Source: Researchers’ Field Survey, May, 2026
Air pollution was identified by 350 respondents (89.3%) as one of the ways in which fuelwood consumption contributes to environmental degradation in Benue State. This was followed by deforestation and blackening of walls, each affirmed by 341 respondents (87%). Ecological imbalance had a frequency of 320 respondents (81.6%), while soil erosion was reported by 312 respondents (79.6%). Desertification was also identified by 298 respondents (76%), loss of biodiversity by 283 respondents (72.2%) and emission of greenhouse gases by 260 respondents (66.3%). Disruption of the water cycle and land degradation were each identified by 240 respondents (61.2%).
Research Question 5. In what ways can fuelwood consumption in Benue State be controlled?
Table 5: How to control fuelwood Consumption in Benue State
	S/N
	Items
	YES
	%
	NO
	%

	1
	Creation of public awareness on dangers of fuelwood use
	258
	65.8
	134
	34.2

	2
	Economic empowerment for rural and urban dwellers
	240
	61.2
	152
	38.8

	3
	Provision of  support infrastructure for other fuel sources
	320
	81.6
	72
	18.4

	4
	Increased Regulation against the felling of trees
	302
	77.0
	90
	23.0

	5
	Population Control
	170
	43.4
	222
	56.6

	6 
	Production of more efficient Stoves
	260
	66.3
	132
	33.7

	7
	Subsidizing Alternative Sources of Fuel
	322
	82.4
	70
	17.6

	8
	Promoting the Usage of Cleaner Fuels
	260
	66.3
	132
	33.7


Source: Researchers’ Field Survey, May, 2026 
The responses to Research Question 5, which sought to determine how fuelwood consumption in Benue State can be controlled, indicated that subsidising alternative sources of fuel had the highest level of affirmation, while respondents rejected the proposition for population control. The provision of support infrastructure for other fuel sources, increased regulation against tree felling, production of more efficient stoves and promotion of cleaner fuels were all affirmed as ways of controlling fuelwood consumption. Other measures affirmed by respondents included creating public awareness about the dangers of fuelwood use and economically empowering rural and urban dwellers so that they can afford cleaner sources of energy.
Testing of Hypotheses
There is no significant relationship between fuelwood consumption and environmental degradation in Benue State.

To test this hypothesis, values were derived from Table 6, which was designed to ascertain whether most people in Benue State were aware of the negative effects of fuelwood consumption on the environment.
Table 6: Responses to the Question: There is no relationship between fuelwood consumption and environmental degradation in Benue State.
	


                        Responses                        Frequency		            Percentage			    	           		Strongly Agree	        44	  		     11.2		
                        Agree            		        98			     25.0
			Strongly Disagree	        100			     25.5
                        Disagree                              150			     38.3
			Total		     	        392			     100                            
Source: Field Survey, May, 2026
 Table 7:  Contingency Table Representing the Values in Table 6  

	


                               
 			S/No.		O		E		O-E			(O-E)2
			1.		44                    98                    -54                               2,916			
                        2.		98                    98                      0                                   0
                        3.                     100		98		   2			   4
                        4.                     150		98		  52			2,704
			Total		392							5624
The hypothesis formulated to guide the research was tested using chi-square. The formula is given as:

	X2	=	
						
Where X² = chi-square, ∑ = summation, Oᵢ = observed frequency and Eᵢ = expected frequency

		X2 = 	

		 =  
= 57.39
Degree of freedom (df) = (n - 1)
= 4 – 1=3
At the 5% level of significance, α = 0.05 and df = 3
X2 0.05, 3 =7.815	
Calculated chi-square = 57.39
Table value of X² at 0.05 and df = 3 is 7.815
The study adopted the decision rule that the null hypothesis (H₀) would be rejected if the calculated chi-square (χ²) value was equal to or greater than the critical table value at the selected level of significance. Since the calculated chi-square value (57.39) exceeded the table value (7.815), the null hypothesis was rejected and the alternative hypothesis accepted.
This result indicates that there is a statistically significant relationship between fuelwood consumption and environmental degradation in Benue State based on respondents' reported experiences and perceptions. In practical terms, the observed pattern of responses was unlikely to have occurred by chance alone, suggesting that fuelwood use is associated with perceived environmental changes such as vegetation depletion, deforestation, reduction in tree cover and other environmental pressures within the selected Local Government Areas.
However, because the analysis was based on questionnaire responses and categorical data, the conclusion reflects perceived environmental impacts associated with fuelwood consumption rather than direct measurement of environmental degradation indicators.
Oral Interview Findings
Data from the oral interviews corroborated the results obtained from the questionnaire responses. It is therefore necessary to discuss only the issues not raised in the closed-ended questions but identified in the responses of those subjected to oral interviews. Samuel Ajoko added that some people use fuelwood because they believe that food cooked with firewood or charcoal tastes better and is free from the hazards of modernity. Ajoko further explained that continuous exploitation of forests for fuelwood leads to the loss of trees and other forms of vegetation cover. As Solomon Iorkyase pointed out, the land gradually becomes exposed to erosion or leaching, and environmental degradation then sets in. For instance, the soil may no longer be able to retain plant nutrients or moisture because of its exposure to direct sunlight. Movihinze Ikyueen pointed out that fuelwood consumption has led to the worrisome loss of some tree species and important economic trees as they are becoming extinct. Movihinze also maintained that many people use fuelwood because they cook in open spaces where gas cylinders cannot be kept, especially as their thatched houses cannot accommodate electricity or gas cylinders. Agnes Iorgyer also maintained that fragmenting land and forests on an individual basis can help protect trees on some lands because communal land gives too many people access to the trees.
Discussion 

This study provides empirical evidence on the patterns and drivers of fuelwood consumption in Benue State, Central Nigeria. Although the investigation covered only five of the twenty-three Local Government Areas in the state, the sampling framework was designed to achieve adequate representativeness of the broader study population. Consequently, the generated data sufficiently addressed the study objectives and research questions.
The findings revealed that continued dependence on fuelwood in Benue State is strongly associated with the interaction of fuelwood availability, household poverty and low income levels. Evidence obtained through oral interviews further indicated that many households remain dependent on fuelwood not necessarily because they cannot afford periodic refilling of Liquefied Petroleum Gas (LPG), but because of the relatively high initial cost required to purchase cylinders and associated cooking equipment. This finding suggests that access barriers are not limited to fuel prices alone but also include entry costs into cleaner energy systems.
The observed relationship between poverty and reliance on traditional biomass fuels aligns with findings reported in international studies across Sub-Saharan Africa. Studies conducted in Cameroon found that household income, affordability of LPG, accessibility of fuel distribution systems and perceptions of cost significantly influenced household transition from biomass to cleaner cooking fuels. Higher-income households and those with improved access to LPG infrastructure were more likely to adopt and sustain clean cooking practices (Temgoua et al., 2022).
Similarly, cross-country evidence from Cameroon, Kenya and Ghana demonstrated that socioeconomic conditions alone do not fully explain household energy choices. Supply-side constraints, including transportation costs, refill accessibility and cooking-equipment availability, were shown to significantly influence cooking-fuel transitions. These findings correspond closely with the Benue State results, where respondents identified the initial acquisition cost of LPG cylinders as a major barrier despite recognising the benefits of cleaner fuels.
However, some differences emerge when comparing the present findings with experiences from other international contexts. Studies from parts of Asia, particularly India, reported that government-supported clean-cooking initiatives increased household access to LPG and reduced dependence on fuelwood through subsidy-based interventions and targeted social programmes. Nevertheless, sustained LPG use remained challenging even after initial adoption because affordability and behavioural factors continued to influence household decisions. This contrasts with the Benue State context, where the challenge appears to begin at the entry stage of acquiring LPG infrastructure rather than maintaining continued use.
Furthermore, broader reviews of clean-cooking transitions across Sub-Saharan Africa indicate that fuel choices are influenced by multiple interconnected determinants, including household income, urban-rural residence, reliability of energy supply, affordability and household size. The Benue findings reinforce this multidimensional understanding by demonstrating that fuelwood consumption cannot be explained solely by economic poverty but must also be understood within the context of local resource availability and structural limitations in access to alternative energy sources (Heltberg, 2004; Puzzolo et al., 2018).
Overall, the findings suggest that policies aimed at reducing fuelwood dependence and mitigating environmental degradation in Benue State should extend beyond awareness campaigns. Effective interventions may include subsidies for LPG starter kits, flexible payment mechanisms for cooking equipment, expansion of rural clean-energy distribution networks and income-enhancing programmes targeted at vulnerable households. Such integrated approaches may accelerate the transition towards cleaner household energy and reduce pressure on forest resources.
The study also shows that firewood is the main form in which fuelwood is consumed, followed by charcoal. However, charcoal is largely used in urban areas, while firewood dominates in rural areas. Most people use fuelwood or combine it with other fuel types in urban areas, while those who have never used fuelwood are negligible. Deforestation was also observed as a major perceived consequence of fuelwood consumption, along with the blackening of walls and buildings, probably because these are physically visible and non-technical consequences that can be easily observed.
While the findings demonstrate that fuelwood consumption contributes substantially to environmental degradation in Benue State, the observed environmental changes should not be attributed exclusively to fuelwood extraction. Environmental degradation is a complex and multidimensional process influenced by several interacting anthropogenic and natural factors. In addition to fuelwood harvesting, agricultural expansion through land clearing for crop cultivation and shifting cultivation practices has contributed significantly to vegetation loss and ecosystem alteration. Commercial and illegal logging activities for timber and wood products, urbanisation resulting from population growth and settlement expansion, and infrastructural development such as road construction, housing projects, markets, schools and public utilities have also accelerated land-use change and habitat fragmentation. Other contributory factors may include overgrazing, bush burning, sand and laterite mining, industrial activities, poor land-management practices, population pressure, climate variability and weak enforcement of environmental regulations. Therefore, although fuelwood consumption remains an important driver of environmental pressure within the study area, environmental degradation in Benue State should be understood as the cumulative outcome of multiple socioeconomic and ecological processes acting simultaneously. Future interventions should adopt an integrated environmental management approach that addresses these interconnected drivers rather than focusing solely on household energy use.
Conclusion
This study concludes that fuelwood consumption remains a major household and livelihood-related energy practice in Benue State. The findings indicate that its continued use is strongly influenced by poverty, low income, availability of firewood, high cost of alternative fuels and inadequate infrastructure for cleaner energy sources. Firewood and charcoal are the main forms in which fuelwood is consumed, while additional use occurs in activities such as brick burning and other heat-dependent local practices. The study also shows that many respondents associate fuelwood consumption with several forms of environmental degradation, including deforestation, air pollution, soil erosion, ecological imbalance, desertification, greenhouse gas emissions, land degradation, disruption of the water cycle and loss of biodiversity. These effects are important because Benue State depends heavily on land-based economic activities, especially agriculture. Reducing fuelwood dependence therefore requires both environmental and socioeconomic responses. Subsidising cleaner fuel alternatives, improving energy infrastructure, supporting efficient stoves, regulating tree felling, creating public awareness, promoting tree planting and improving household income are necessary measures. Although the study did not directly measure environmental degradation, respondents' perceptions indicate that addressing fuelwood consumption in Benue State requires practical, affordable and locally acceptable interventions that can reduce environmental pressure while meeting the energy needs of households and communities.
Limitations of the study
This study has some limitations that should be considered when interpreting the findings. First, it was conducted in five selected Local Government Areas of Benue State, namely Guma, Otukpo, Katsina-Ala, Oju and Gwer-East, and may not fully represent all twenty-three LGAs. Second, the study relied largely on questionnaire responses and oral interviews; therefore, some findings were based on respondents' perceptions and self-reported practices. Third, frequency and percentage distributions limited the depth of statistical explanation. Fourth, the study did not directly measure deforestation, land degradation, air pollution or biodiversity loss. Future research may combine household surveys with field measurements, spatial analysis and longer-term monitoring.
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