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ABSTRACT: This study set out to investigate the variables that influence households' participation in 

the production of woodfuel in the dryland regions of Ethiopia's Oromia and Afar regions. Using snowball 

sampling, 231 households in total were sampled. Out of the 231 sample houses, 155 of them produced 

wood fuel, and the remaining 76 did not. Focus groups and surveys of households were used to gather 

data. A binary probit regression model and descriptive statistics were used to analyze the data. The 

findings showed that households producing wood fuel do so because it is their primary source of income 

during times of household food scarcity, lack of other work options, and occurrence of various shocks 

including drought and other diseases affecting crops and livestock. The majority of the labor used in the 

household to produce woodfuel came from family members. Results from the binary probit model 

demonstrated that access to extensions and education, both of which were shown to be statistically 

significant, have a negative impact on household participation in the production of woodfuel. 

Conversely, the ownership of animals, income, the frequency of droughts, and livestock diseases all 

had a beneficial impact on household participation in the production of woodfuel. Because there are 

many different methods of producing wood fuel, policymakers must consider the best approaches to 

promoting the sustainable use of dryland forest management as well as socioeconomic intervention 

alternatives that support alternative lifestyles. 
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INTRODUCTION 

Over 40 million people worldwide benefit from wood fuel, including firewood and charcoal (FAO, 

2017). Africa contributes around 63% of the projected 53.2 million tons of charcoal produced worldwide 

(Dam, 2017). More precisely, 195 million people in sub-Saharan Africa and 1.3 billion people globally 

use charcoal as their main cooking fuel (Guidal et al., 2018). The demand for charcoal is predicted to 

double in the next ten years due to factors such as growing urbanization, population expansion, and 

the fact that it is less expensive than contemporary energy sources and produces little smoke (Doggart 

and Meshack, 2017; Alfaro and Jones, 2018; Raza et al., 2022). As a result, the output of woodfuel in 

Africa has been rising over time, reaching a total of 665 million m3 in 2015 (UNEP, 2019). Africa 

consumes more than 300 million tons of wood each year (Guidal et al., 2018; Alinaitwe and Bergland, 

2024). According to Rose et al. (2022), there is a projected doubling of the demand and production of 

wood charcoal in Sub-Saharan African countries by 2030. This is because over 700 million Africans 

depend on wood charcoal as a source of energy and income.  

Similarly, firewood and charcoal account for almost 90% of all energy used in Ethiopia, where they 

are the primary sources of energy consumption (Ferede, 2020). Ethiopia is the biggest producer of 

woodfuel in Africa (Girma et al., 2022). After Nigeria and Brazil, Ethiopia is the third-largest producer of 

charcoal in the world, with a production volume of about 4.4 million tons (Dam, 2017).
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Many Ethiopian communities mainly rely on fuel wood and charcoal since they have limited access to 

natural gas and electricity. In houses, bakeries, restaurants, and small-scale businesses, charcoal is 

widely utilized for cooking (Worku et al., 2021). Approximately 1.5 million people from more than 

300,000 families make their living from the charcoal industry (Tazebew et al., 2023). Charcoal is used 

for daily cooking in about 8% of homes overall and 30% of urban households (Endalew et al., 2022).  

Understanding how woodfuel contributes to a producer's income is important, particularly in light of 

the concentrated urban demand and the expanding commercial wood fuel industry (Chiteculo et al., 

2018; Sola et al., 2019; Burcan Bodur, 2023). Most rural Ethiopians depend on wood fuel for their 

livelihood, and an increasing proportion of urban residents are also involved in the country's charcoal 

and fuel wood trade (Girma et al., 2022; Getahun et al., 2024). Millions of households in rural Ethiopia 

depend on charcoal production as a primary or secondary source of income (Chen et al., 2023; 

Tazebew et al., 2023). Apart from its economic and livelihood implications, the production of wood fuels 

has an impact on environmental resources such as deforestation, unsustainable production practices, 

and the loss of forest resources (Bamwesigye et al., 2020; Mensah et al., 2023; Mohammed, 2023; 

Marandu et al., 2024). Local livelihoods, sources of income, and job opportunities are all impacted by 

the socioeconomic forces influencing charcoal production and commercialization. These factors help 

identify potential barriers and constraints that may obstruct the growth and development of woodfuel 

(Ullah et al., 2020; Hagumigara et al., 2023).  

Numerous previous studies on the detrimental consequences of woodfuel production have been 

done (Amoah et al., 2015; Arevalo, 2016; Adanguidi et al., 2020; Tassie et al., 2021; Alhassan et al., 

2022). The extant research pertaining to the woodfuel industry primarily concentrates on the detrimental 

effects on the environment and human health, giving less consideration to variables related to 

production and motivation (Mensah et al., 2023; Chiang et al., 2023). Due to producers' disregard for 

legal procedures, standardized technologies, and methods, Ethiopian wood fuel production has few 

success stories (Abeje et al., 2019; Shackleton et al., 2022). The mechanisms that drive woodfuel 

producers to create woodfuel, however, are not well understood. The factors influencing wood fuel 

production in Ethiopia's dryland regions of Oromia and Afar are little understood. Moreover, the reasons 

behind the woodfuel generation by the communities in the dryland areas remain poorly known and 

researched. The dynamics of woodfuel production and commercialization are influenced by various 

elements such as institutional frameworks, market dynamics, socioeconomic considerations, 

technological advancements, and the availability of natural resources (D'Agostino et al., 2015; Beshir 

et al., 2022; Mensah et al., 2023; Njenga et al., 2023). Understanding these variables is crucial to 

creating policies and strategies that support the sustainability and profitability of the charcoal industry 

while addressing social and environmental challenges. 

Therefore, a necessary condition for any effective policy intervention in the woodfuel production 

activities is an awareness of the factors that allow households to produce woodfuel and that prohibit 

them from doing so. Targeting policy interventions for improving livelihoods, reducing poverty, and 

protecting the environment in relation to the production of wood fuels requires this kind of 

understanding. It is especially crucial for the planning and execution of policies and initiatives meant to 

make the production of wood fuel in Ethiopia's drylands, specifically in the regions of Afar and Oromia, 

economically and ecologically viable.  

 

METHODOLOGY 

Description of the study area 

This study was conducted in Ethiopia's dry areas of the Oromia and Afar regions. Boset and Awash 

Fentale were two such districts. The study includes the farming, agro-pastoral, and pastoral 

communities as the three livelihood groups of the target population. The intended audience comprised 
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individuals who produced wood fuels, such as firewood and charcoal, as well as non-producers residing 

in the nation's arid wooded regions. The district known as Awash Fen tale is located in the Afar area. 

The regions of Oromia to the south, Amhara to the west, Dulecha to the north, and Amibara to the east 

encircle Awash Fentale. Astronomically, the area stretched from latitude 90 14' 60 to longitude 400 00' 

E. Boset is a district in the Oromia region's East Shewa zone, which is located between 8°24' and 8°51' 

N latitude and 39°16' and 39o50' E longitude. About 125 km to the southeast of Addis Ababa, the capital, 

is where it is situated. Its borders are the Amhara region in the north, the Arsi Zone in the south, the 

Awash River in the west, and the Fentale Woreda in the east.  

Data collection and sampling procedures 

The target population includes communities in the dry woodland parts of the country. There were 

four different types of households in these communities in terms of their engagement in the manufacture 

of wood fuel. These are households and families who did not participate but yet generated charcoal, 

firewood, or both at the same time. We chose representative homes from each demographic stratum 

as a consequence. We selected sample households using the random sampling approach for the non-

participating households and the snowball method for the participating households. This study involved 

231 households in total, of whom 156 were involved in the study and 76 were sampled as non-

participants. 

The data was gathered from primary and secondary sources. Both non-producers and those who 

stated that one of their operations is generating and selling wood fuel (such as charcoal or fuel wood) 

answered the surveys. Using a mixed methods approach, semi-structured interviews and focus group-

based rural appraisal instruments were employed. Semi-structured interviews with households that 

produce wood fuel and those who do not were utilized to collect quantitative data. Conversely, 

qualitative data was gathered via focus group discussions. One Focus Group Discussion (FGD) for 

each kebele was attended by men and women who were both actively and passively involved in the 

manufacture of wood fuel. Each focus group comprised 8–12 individuals who produced wood fuel and 

those who did not, with a mix of genders. Experts from the district and kebele selected the initial 

participants; snowball sampling was employed to pick participants later on, and a different set of 

individuals participated in each rural assessment exercise. The definition of variables is displayed in 

Table 1. 

Method of data analysis  

The data gathered from the survey using a variety of instruments has been analyzed using a variety 

of techniques. Data management, data transformation, and diagnostic tests (multicollinearity, 

correlation, and so on) were completed before data analysis. Descriptive and inferential statistics were 

both used in the investigation. Frequency, percentage, mean, and standard deviation are all included 

in the descriptive analysis. Chi square and t-tests were employed to look at the relationship between 

the driving force behind the production of wood fuel and the dependent and independent variables, as 

well as other pertinent variables. Additionally, the families who produced wood fuel were evaluated for 

their contributing characteristics using a binary probit model. We identified and examined the criteria 

that households consider when deciding whether to engage in wood fuel production. 

Binary probit model specification 

With two categories in the dependent variable, the probit model is a statistical probability model 

(Güneri and Durmuş, 2020). Given that both models may be applied to a categorical dependent 

variable, the probit model is an alternative to the logistic model. Standard logistic distribution is the 

foundation of the logit, while standard normal distribution serves as the basis for the probit. These two 

models frequently lead to the same conclusion, and choosing between them theoretically is typically 

challenging (Güneri and Durmuş, 2020). This study uses the widely-used probit regression model to 
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determine responses to the participation question on wood fuel generation, given the binary character 

of the outcome variables.  

In the binary probit model, participation on wood fuel production was taken as 1, while not 

participation as 0. It is assumed that the ith household obtains maximum utility; it has participated on 

wood fuel production rather than not participated. The binary probit model was used to determine the 

factors influencing of different explanatory variables on wood fuel production. The probability Pi of 

choosing any alternative over not choosing it can be expressed as in (1), where φ represents the 

cumulative distribution of a standard normal random variable (Güneri and Durmuş, 2020): 

Pi = prob [Yi = 1 ⅼ X] = ∫ (2𝜋)−1/2xi′ β

−∞
 exp (- 

𝑡2

2
) dt ....…………………………………………………….. (1) 

Pi  = Ф (xi′ β) ……………………..........................................................................................(2) 

Table 1: Description of explanatory variables used in wood fuel production 

VARIABLE VARIABLE NARRATIVE EXPECTED 

SIGN 

MEASURABILITY 

DEPENDENT VARIABLE 

PARTICIPATION WOOD FUEL   1= if the household 

participate in wood fuel 

production, 0= not 

 Categorical 

EXPLANATORY VARIABLES 

 AGE_HH Age of the household in years - Continuous 

SEX_HH 1 = if the household head is 

male 

+ Categorical 

 EDUCATION_HH 1 = if the household heads 

has literate  

- Categorical 

FAMILY_SIZEHH The number of household 

size 

- Continuous 

LAND_HH Land holding size in hectare - Continuous 

TOTAL_TLU Livestock herd in TLU + Continuous 

FOREST_DISTANCE Forest distance from their 

residences (Km) 

- Continuous 

ANNUAL_INCOMEHH Income from farm, non-farm 

and wood fuel 

+ Continuous 

DROUGHT_OCCURENCE Drought occurrence in 

number 

+ Continuous 

LIVESTOCK_DISEASES Livestock disease occurrence 

in number 

+ Continuous 

MARKET_INFORMATIONHH 1 = if household head access 

to market information  

- Categorical 

EXTENSION_ACCESS 1= if household head access 

to extension woodland forest  

- Categorical 

INSTITUTIONAL_MEMEBERSH

IP 

1= if household head member 

of institution 

- Categorical 
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RESULTS AND DISCUSSION 

Socio-economic characteristics of respondents 

Results show in Table2, that the mean age of non-participant of households headed (41.25 years) 

is smaller than the age of households whose participant in wood fuel production (42.31 years). The 

mean family size of non-participant households (5.88) and participant mean family size households’ 

(5.29). Their mean difference is statistically significant between the groups at (p<0.5). The mean of total 

livestock ownership for participant (7.44 TLU) is larger than for non-participant households (4.96 TLU) 

showing that their mean difference between them is statistically significant at (p<0.01). The average 

land holding size of non-participant household (2.32 ha) is higher than that of participant households 

(1.26 ha). The mean difference in the land holding size between the groups is statistically significant at 

(p<0.01). The mean annual income for non-participant is 41,453.57 ETB whereas participant household 

is 49,353.15 ETB. The mean difference in annual income between the groups is not statistically 

significant at 10%. The average forest distance from residence for participant household is 5.44 km 

while in non-participant (4.99km).  

The mean difference in forest distance between the groups is not statistically significant at 10%. 

The average drought occurrence for non-participant is 2.70 times whereas participant households’ 

drought was 3.2. Their mean difference is statistically significant between the groups at (p<0.5). The 

mean livestock disease occurred in non-participant households is 2.05; while the participant households 

(1.4). Their mean difference is statistically significant between the groups at (p<0.01). 

Table 2: Descriptive statistics explaining chosen variables for wood fuel participation 

Variable 
Mean SD 

t-value 
 

Sig 
 NP P NP P 

AGE_HH 41.25 42.31 9.810 11.771 -0.678 0.449 

FAMILY_ SIZE_HH 5.8816 5.2903 1.90415 2.28481 1.948** 0.053 

LAND_HOLDING_HH 2.3158 1.2571 3.16422 1.24486 3.637*** 0 

TOTAL_ANNUAL_INCOME 41,453.57 49,353.15 33,050.78 40,270.18 -1.482 0.14 

TOTAL_LIVESTOCK_UNIT(TLU) 4.9647 7.4428 3.28134 6.70980 -3.044*** 0.003 

DISTANCE_FOREST 4.9908 5.4387 6.22177 4.62150 -0.615 0.539 

DROUGHT_OCCURRANCE 2.6974 3.2129 1.68143 1.91707 -1.997** 0.047 

LIVESTOCK_DISEASE 2.0526 1.3613 1.60744 2.01257 0.763*** 0.01 

***, ** and * indicates statistical significance difference between participant and non-participants of 

wood fuel at 1%, 5%, and 10%, respectively.  

Note: NP= Non-participant, P= participant 

Education of household 93.6 % of participation in wood fuel and 67.1 % non-participant households 

are illiterate. Their difference is statistically significant between the groups at 1 %.  Moreover, about 79 

% of participant and 79 % of non-participant households are getting market information. There is no 

difference between the group at (P<0.1). About 84.5 % of participant and 63.1 % of non-participant 

households are access to extension services. Their difference is statistically significant between the 

groups at (p<0.01).  Institutional household membership shows an involvement in the production of 

wood fuel of 80.6% and a non-participation rate of 89.5%. Their difference is statistically significant 

between the groups at 10 % (Table 3). 
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Table 3: Descriptive statistics explaining chosen variables for wood fuel participation 

***, **, and * indicates statistical significance difference between participant and non-participants of 

wood fuel at 1%, 5%, and 10%, respectively. 

Labor access and reasons of households’ engagement on woodfuel production 

The source of labor for wood fuel production activities is mainly household labor with some few 

cases of hired labor (Figure 1). Especially, charcoal production in the study area is either done on part-

time or full-time basis. The results revealed that part-time charcoal producers are the majority in both 

study areas. This revelation is not a surprise as charcoal production has become a reliable 

supplementary livelihood activity to support other economic activities in the study area. The finding 

revealed that the majority (66.7%) of respondents use their own family labor for woodfuel production, 

while the remaining 33.3% of respondents have hired labor source for woodfuel production (Figure 1). 

The household survey also supported by FGD participants who explained that the practices of woodfuel 

production were conducted by smallholder farmers or agropastoralists who use woodfuel for 

subsistence purpose. As the result, almost the vast majority of woodfuel producers use family labor for 

woodfuel production.  

33,3%

66,7%

Hired labour Own labour

 

Figure 1: Source of labor for woodfuel production 

The result revealed that households engaged in woodfuel production due to different reasons 

(Figure 2). The majority (30%) of sampled households were engaged in woodfuel production because 

was their main livelihood activity. The result also demonstrated that households engaged in woodfuel 

production at the time of food shortage in the household. Similarly, woodfuel production was an 

Categorical Variable Non-participant Participant Chi-square Sig 

SEX_HH(Male) 86.8% 91.6% 1.295 .0.255 

EDUCATION_HH(Illiterate) 67.1% 93.55% 27.737*** 0.000 

MARKET_INFORMATIONHH(Yes) 78.9% 78.7% 0.002 0.967 

EXTENSION_ACCESS(N0) 63.1% 84.5% 13.278*** .000 

INSTITUTIONAL_MEMBERSHIP(YES) 89.5% 80.6% 2.892* 0.089 
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alternative employment option due to the lack of other alternatives. Other respondents also revealed 

that the reason for engagement on in woodfuel production, especially fuelwood collection was used to 

settle unexpected expenses resulting from shocks such as crop failure and livestock disease. The FGD 

participants also stated that households engaged in woodfuel production due to that woodfuel is main 

source of livelihood and it is a solution during the time of different shock occurrence such as drought, 

crop diseases, livestock disease and unexpected expenses. 

Woodfuel is one of the forest products that provide a safety net, gap filling, and income smoothing 

functions to meet households’ daily and seasonal requirements (Smith, et al., 2017; Win et al., 2018; 

Obadimu et al., 2023). More specifically, woodfuel production is a gap filler activity performed by rural 

households to generate supplementary income during the period of low agricultural and livestock 

activities, and seasonal food deficiencies as a whole to generate cash income for household 

expenditures. Safety nets means activities these are performed by rural households to gain additional 

income after being hit by a shock in the form of assets asset loss, disease and others (Brobbey, 2019). 

 

Figure 2: Reasons of households’ engagement in woodfuel production 

Factors influencing the household participation in wood fuel production  

We concentrate on comprehending some of the key elements influencing household participation 

in the wood fuel model in this section. Table 4 shows binary probit estimates of the household 

participation in the production of wood fuel. The results from the regression analysis provide insights 

into the factors influencing participation in woodfuel production. The marginal effects (dy/dx), 

coefficients, and statistical significance levels indicate which variables have a strong association with 

participation. The marginal effect of each independent variable, while holding all other variables fixed, 

on the likelihood that a household will participate in the production of wood fuel. Out of the 13 

explanatory variables included in the model, the likelihood ratio test statistic results of the model indicate 

that ten variables are statistically significant at 1%, 5%, and 10% levels of probability, according to the 

results of the binary probit model. A statistically significant coefficient suggests that the likelihood of 

participation of wood fuel production will increase/decrease as the response of the explanatory variable 

increases/decreases. The probability of woodfuel production participation is significantly and negatively 

affected by education, and extension access. Similarly, it is positively affected by total TLU, annual 

income, livestock disease, drought occurrence. 
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Demographic Factors: 

Age of the household head (AGE_HH) does not significantly influence participation in woodfuel 

production (p = 0.653), suggesting that age is not a determining factor. Similarly, sex of the household 

head (SEX_HH) has a positive but insignificant effect (p = 0.158), indicating that gender does not play 

a major role in participation. 

Education status: It was found that there is a negative and significant link between education and 

households' propensity to participate in the production of wood fuel at a 1% level of significance. When 

compared to households whose members are uneducated, the marginal effect findings show those 

families' chances of producing wood fuel decreased by 48.69%. This is primarily because education is 

associated with a wider range of employment options and pursuits. The negative coefficient (-1.3194) 

and marginal effect (-0.4869) suggest that as education level increases, the likelihood of participation 

decreases. This finding implies that households with lower educational attainment are more likely to be 

involved in woodfuel production, possibly due to limited alternative livelihood opportunities. Education 

boosts one's alternatives for job and employment, yet a lack of education may make family heads more 

economically vulnerable and more dependent on income from wood fuel (Mulenga et al., 2015; Mulenga 

et al., 2017). Similarly, the finding agreed with related studies (Obadimu et al., 2023; Mensah et al., 

2023) who found that education decreases households’ likelihood of engaging in charcoal production, 

that a farmer’s level of education increases, the probability of participating in charcoal production 

decreases. The results of this study disagree with those of other researchers who found that households 

with higher levels of education produced charcoal to a greater extent (Brobbey et al., 2019). 

Household and Land Characteristics:  

Family size (FAMILY_SIZE_HH) and landholding size (LAND_HH) are not significant predictors of 

participation (p = 0.247 and p = 0.214, respectively). This indicates that larger families or bigger 

landholdings do not necessarily lead to greater involvement in woodfuel production.  

Livestock holding: The model's results also indicate a significant and positive association between 

having animals and a household's propensity to generate woodfuel, with a 5% level of significance. The 

marginal effect indicates that when livestock holding increases by one TLU, household participation 

increases by 1.91% while all other factors remain constant. The coefficient (0.0570) suggests that 

households with more livestock are more likely to engage in woodfuel production, possibly as a 

complementary income source or a coping strategy. Households who have a large number of livestock 

holding highly engaged in woodfuel production but households who have relatively small numbers of 

livestock less engaged in woodfuel production. As the number of livestock increases, the probability of 

participating in woodfuel production activity increased (see Table 4). The finding is opposed with (Tassie 

et al., 2021; Muloo et al., 2023; Obadimu et al., 2023) who found that livestock holding has positive 

association with engagement of charcoal production. 

Distance from the forest (FOREST_DISTANCE) does not significantly affect participation (p = 

0.633). This suggests that proximity to forest resources alone is not a major determinant of involvement 

in woodfuel production. 

Economic and Environmental Factors: 

Annual household income: A household's likelihood of producing wood fuel is positively and 

significantly correlated with the annual income of the head of the household at a 1% level of significance. 

Assuming other variables remain constant, the marginal effect shows that household participation 

likelihood increases by 3.22% for every unit increase in income. Annual household income 

(ANNUAL_INCOME_HH) has a positive and significant effect on participation (p = 0.003). The marginal 

effect (3.22e-06) and coefficient (9.63e-06) indicate that households with higher incomes are slightly 

more likely to participate in woodfuel production. This could suggest that woodfuel production is a 

profitable venture, even for relatively wealthier households.  Related studies found that wealth and 
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income levels are important economic factors that significantly influence the household use of fuelwood 

(Bisu et al., 2016; Kariuki, 2021; Pérez et al., 2022). 

Drought occurrence: The study's results also show a positive, statistically significant link between 

household production of wood fuel and the occurrence of drought, at the 1% level of significance. The 

marginal effect also showed that, while holding other factors fixed, the chance of household participation 

in woodfuel production increases by 8.59% when the frequency of drought occurrence rises by one. 

Drought occurrence (DROUGHT_OCCURENCE) has a strong positive and significant effect (p = 

0.000), meaning that households experiencing droughts are more likely to engage in woodfuel 

production. This could indicate that droughts push households to rely on woodfuel as an alternative 

income source when agricultural productivity declines. This result supports by Brobbey et al. (2019) and 

Igbaukum et al. (2024). Their study shows that households are more likely to produce charcoal if they 

believe the income from charcoal production has a seasonal impact. Furthermore, research has 

indicated that in drought years, more charcoal is produced to make up for lost agricultural and other 

revenue. This implies that drought directly affects how much charcoal is generated (Kiruki et al., 2020). 

Because of increased the dependency on woodfuel for livelihood.  

Livestock disease: Moreover, the study results also showed that households are motivated to 

participate in wood fuel production during times of stress like drought and outbreak of livestock 

diseases.  It is confirmed that households’ participation in wood fuel production strongly associated with 

households’ livestock disease and the associations of the participation decision to these variables 

turned out to be statistically significant at less than 10% of level of significance.  The livestock disease 

occurrence increases, the probability of participating in wood fuel activity increase by 2.99%. This 

suggests that when livestock diseases occur, participation in woodfuel production may decrease, 

possibly due to economic stress or a shift in household labor allocation. 

Institutional and Market Factors: 

Access to market information (MARKET_INFORMATION) does not significantly influence 

participation (p = 0.484), suggesting that market awareness is not a critical factor in the decision to 

engage in woodfuel production. Institutional membership (MEMBERSHIP_INSTITUTION) does not 

significantly influence participation (p = 0.195). This suggests that being a member of institutions or 

cooperatives does not necessarily encourage or discourage engagement in woodfuel production. 

Table 4: Estimates of the binary probit model 

Variable dy/dx Coef. Std. Err. z P>z 

AGE_HH 0.0016 .0048 .0106 0.45 0.653 

SEX_HH 0.1813 .4954 .3509 1.41 0.158 

EDUCATION_HH -0.4869 -1.3194 .2884 -4.57*** 0.000 

FAMILY_SIZE_HH -0.0209 -.0623 .0539 -1.16 0.247 

LAND_HH -0.0263 -.0787 .0633 -1.24 0.214 

TOTAL_TLU 0.0191 .0570 .0245 2.33** 0.020 

FOREST_DISTANCE 0.0035 .0104 .0218 0.48 0.633 

ANNUAL_INCOME_HH 3.22e-06 9.63e-06 3.23e-06 2.99*** 0.003 

DROUGHT_OCCURENCE 0.0859 .2566 .0661 3.88*** 0.000 

LIVESTOCK_DISEASE 0.0299 -.0895 .0511 -1.75* 0.080 

MARKET_INFORMATION -0.0591 -.1827 .2612 -0.70 0.484 
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EXTENSION_FORESTMGMT -0.4533 -1.2437 .2692 -4.62*** 0.000 

MEMBERSHIP_INSTITUTION -0.1177 -.3836 .2961 -1.30 0.195 

_CONSTANT  -.1638 .6729 -0.24 0.808 

Access to forest extension: According to the results of the statistical test, there are statistically 

significant correlations between the decision to participate and the ability to receive extension services 

for woodland forests at 1% level of significance. The likelihood of engaging in wood fuel activities 

decreases by 45.33% as the extension service increases. Extension service access for forest 

management (EXTENSION_FORESTMGMT) has a strong negative and significant effect (p = 0.000). 

The coefficient (-1.2437) and marginal effect (-0.4533) indicate that households with extension support 

are less likely to participate. This implies that forestry extension services may be effective in 

discouraging unsustainable woodfuel production, possibly by promoting alternative livelihoods or 

sustainable land-use practices. This finding shows that extension service has a statistically significant 

negative effect on woodfuel production. As the extension service access increases, the probability of 

participating in woodfuel production activity declined (Table 4). The finding is supported by related 

studies (Nyarko et al., 2021; Tassie et al., 2021) who demonstrated that access to extension services 

associated negatively with the engagement of households on wood fuel production. 

 

CONCLUSIONS 

This study examined the factors that influence the participants in the study area's wood fuel 

production. The results showed that participant characteristics had an impact on the preferences of 

both participants and non-participants in wood fuel production. The study also showed that households 

engaged in wood fuel production did so because it was their primary source of income during times of 

food scarcity, because there were no other employment options available to them, and because 

different shocks like drought and livestock and crop diseases frequently occurred. 

The production of wood fuel by participants and non-participants is significantly correlated with the 

outcomes of the binary probit model, education, extension services for forest management, total TLU, 

annual income, occurrence of droughts, and animal disease. The findings indicate that the likelihood of 

woodfuel production is higher in households with a higher total TLU. The findings also suggested that 

households were more inclined to participate in woodfuel production if their annual income was higher. 

Additionally, the biggest influences on the likelihood of a household producing wood fuel are drought 

and livestock diseases. A significant element in both participated and non-participated woodfuel 

consumption is the household extension services. Education was another important element that 

affected both woodfuel participants and non-participants.  

In conclusion, the production of wood fuels need consideration in order to accommodate the 

expanding population and raise the standard of living for smallholder farmers. Furthermore, responsible 

stakeholders should take into account the factors that influence participation in the production of wood 

fuel. The best strategies for bolstering a sustainable livelihood through socioeconomic intervention and 

dry land forest management. Off-farm and non-farm activities enable the enhancement and 

diversification of the livelihoods of persons who produce firewood and charcoal, and subsequently lead 

to a reduction in poverty and food insecurity. 
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