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ABSTRACT
The removal of the fuel subsidy in Nigeria has increased production and transportation costs, raising concerns about the sustainability of smallholder poultry farming. This study examined the effects of fuel subsidy removal on smallholder poultry farming in the Nsukka Agricultural Zone of Enugu State. It assessed the impact of subsidy removal on production, identified challenges faced by farmers, and documented coping strategies adopted. A three-stage sampling technique was used to select 240 smallholder poultry farmers. Primary data were collected using a structured questionnaire and analysed with descriptive statistics, paired t-test, and Likert scale techniques. Results showed that most respondents were male (58.3%) with a mean age of 41.23 years. Paired t-test results indicated significant increases in the costs of day-old chicks, feed, medication, and transportation following subsidy removal. These increases were accompanied by reductions in flock size, monthly income, and feeding frequency. The major challenges included high feed costs (x̄ = 5.00) and high day-old chick costs (x̄ = 4.95). The most common coping strategies were increasing poultry product prices (x̄ = 1.02) and reducing flock sizes (x̄ = 1.15). The findings suggest that fuel subsidy removal adversely affected smallholder poultry farming by escalating production costs and diminishing output and income. The study recommends targeted input subsidies, relief for transportation costs, strengthening of farmer cooperatives, and investment in local feed production to cushion the negative effects and enhance the resilience of smallholder poultry farmers.
Keywords: Fuel subsidy removal, smallholder poultry farmers, production cost, coping strategies. 
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INTRODUCTION
Poultry farming is widely regarded as one of the most efficient forms of animal husbandry, contributing substantially to the nutritional security of a significant portion of the global population (Himu & Raihan, 2023). Within the livestock sector, the poultry sub-sector has been the most heavily capitalized, with an estimated net worth of ₦1.6 trillion, representing 25 % of the agricultural contribution to Nigeria’s gross domestic product (CBN, 2019). The rearing of poultry is particularly critical for smallholder farmers and economically vulnerable populations in both rural and urban settings (John et al., 2025).
Fuel subsidy policy in Nigeria was introduced in the 1970s by the Federal Government as a strategic response to the 1973 global oil price shock (Okongwu & Imoisili, 2022). However, this subsidy was rescinded in May 2023 by the incumbent administration, resulting in a nationwide increase in fuel prices. The escalation in fuel costs has subsequently raised transportation expenditures, with pronounced adverse effects on the operational viability of farming activities (Eneji & Cajethan, 2024).
A substantial body of literature highlights the detrimental consequences associated with fuel subsidies. These include increased air pollution and greenhouse gas emissions (Sweeney, 2020), intensified traffic congestion (McCulloch et al., 2021), higher incidences of road accidents and premature deaths (Parry et al., 2021), diminished tax revenues (Sweeney, 2020), and a widening gap between affluent and impoverished populations (McCulloch et al., 2021). On the other hand, the removal of fuel subsidies has contributed to a significant rise in the cost of living within the country, compelling farmers to raise the prices of their agricultural produce in response to escalating production costs (Evans et al., 2023). The surge in fuel prices has increased transportation fares as well as the costs of irrigation, fertilisers, labour, and overall farm production expenses, thereby exacerbating financial pressures on agricultural operations (Akinlola et al. 2024).
The removal of fuel subsidies in Nigeria has had profound effects on the agricultural sector, with the poultry industry experiencing particularly acute challenges. Several studies have documented broad impacts of subsidy removal, including disruptions to market prices and household livelihoods (Wahab and Abdulmajeed, 2025; Njoku and Mmougbuo, 2025). Research in other states has also shown that the elimination of fuel subsidies can raise production costs and hinder agricultural output among smallholder farmers (Sennuga et al., 2024). Despite this growing body of work, there is currently a lack of empirical research that specifically examines how the removal of fuel subsidies affects smallholder poultry farmers in the Nsukka agricultural zone of Enugu State. It is against this backdrop that this research seeks to address this knowledge gap by examining the effects of fuel subsidy removal on smallholder poultry farmers in Nsukka agricultural zone of Enugu State. The specific objectives include identifying the socio-economic characteristics of the poultry farmers, evaluating the effects of fuel subsidy removal on poultry farming, examining the challenges encountered by poultry farmers during fuel subsidy removal, and identifying the farmers' coping strategies during fuel subsidy removal. This study identifies key challenges, coping strategies, and potential policy interventions for improving the resilience and profitability of poultry enterprises. 

LITERATURE REVIEW
2.1 Conceptual review 

Fuel is generally regarded as an inelastic good in Nigeria, meaning that changes in price lead to relatively small changes in both supply and demand, and consumers find it difficult to substitute fuel with alternatives in their daily activities (Idris et al., 2024). Fuel subsidy refers to a government policy that keeps the price of fuel below its prevailing market equilibrium price by subsidizing part of the cost, thereby reducing what consumers pay at the pump (Ovaga & Okechukwu, 2022). In practice, this means the government covers the difference between the actual market price and the lower price consumers are charged, which is intended to make fuel more affordable. Fuel subsidy removal is the process of ending this financial support, allowing fuel prices to rise to market-determined levels. Without government assistance, fuel costs increase, which can produce significant economic and social effects across different sectors. The primary aim of removing fuel subsidies is usually to reduce government expenditure and encourage more efficient allocation of resources. Such decisions are often part of wider economic reforms designed to strengthen overall economic performance. However, the impacts are unevenly distributed, with lower‑income households often facing greater hardship due to higher fuel costs and the resulting rise in the cost of living.
Poultry farming refers to the domestication and rearing of birds such as chickens, ducks, quails, turkeys, and geese for meat and egg production, as well as the use of their by‑products, including feathers and faecal droppings, as raw materials in various industries. Smallholder poultry production is predominantly subsistence-oriented, involving unimproved or improved dual‑purpose chicken breeds raised primarily under scavenging or semi‑scavenging systems. These systems rely on family labour and locally available feed resources rather than commercial inputs, and they play an important role in rural livelihoods by providing food, income, and nutritional benefits to households. Smallholder poultry is therefore characterized by low input requirements, utilization of indigenous or adapted breeds, and integration with other farm activities typical of rural agricultural systems (FAO, 2021; Gerber et. al., 2013; Bamidele et. al., 2020). 
Poultry farmers face several challenges, one of which is the rising cost of fuel. The cost of fuel is particularly crucial in determining transportation expenses, energy costs, and the overall production cost of poultry products. With the steady increase in global and domestic fuel prices, poultry farmers, particularly in countries dependent on fuel imports like Nigeria, face significant economic pressure.


2.2 Theoretical literature

The theoretical underpinnings of fuel subsidy removal and its perceived effects draw from several economic theories. One of which is the Welfare Economics Theory, which came to light in the late 19th and early 20th centuries as economists sought to evaluate economic policies based on their impact on social well-being (Smith, 1812; Smith, 2010). The theory emerged to address market efficiency, income distribution and government intervention in economic welfare. It is used to assess policies such as taxation, subsidies and social protection programs to ensure equitable economic results (Johansson, 1991). It evaluates the overall societal welfare implications of subsidy removal, considering the distribution of costs and benefits among various stakeholders, such as producers, consumers, and taxpayers (Just et. al., 2004), and focuses on optimizing resources to maximize societal well-being, emphasizing policies that improve economic conditions for vulnerable populations (Dwivedi, 2023; Singh, 2006). 

2.3 Empirical literature

Rizov et. al., (2013) observed that subsidy removal in Russia resulted in a decrease in productivity and technical efficiency among agribusinesses and suggested that subsidy removal can impact farmers through three main channels: input costs, output prices, and productivity. Wahab and Abdulmajeed (2025) evaluated the effects of fuel subsidy removal on market prices in Kwara State and demonstrated that this policy change resulted in immediate and substantial increases in prices, with the transportation and food sectors bearing the most severe impacts. Similarly, Njoku and Mmougbuo (2025) investigated the consequences of the 2023 fuel subsidy removal on low-income families in Nigeria and reported that the policy has adversely affected multiple sectors of the economy, placing a significant economic burden on low‑ and middle-income Nigerians. In related research, Sennuga et al. (2024) examined the influence of fuel subsidy removal on agricultural production among smallholder farmers in Niger State and found that the high cost of transportation arising from fuel price increases contributed to higher prices for agricultural produce.

3. METHODOLOGY
The study area was Nsukka agricultural zone, Enugu state. The zone lies approximately between latitude 6°45′ and 7°00′ North and longitude 7°15′ and 7°30′ east. It shares boundaries with Kogi State to the north (Nzeh et. al., 2008). It is made up of six local government areas, namely: Nsukka, Igbo-Eze North, Igbo-Eze South, Isi-Uzo, Udenu and Uzo-Uwani Local Government Areas. Researchers used three stage sampling technique to select 240 respondents from the six LGAs. Primary data were obtained from semi-structured questionnaires and analyzed with descriptive statistics, paired T-test and Likert scale technique. 
3.1 Model specification
Specification of Paired T-test: This method of analysis was used to evaluate the effects of fuel subsidy removal on farming. The model for the paired T-test is specified in the formula below: 
    t =    
Where;
t = test statistics
d = mean of the difference between each pair (before – after)
 standard deviation of the differences.
n = number of paired observations (farmers)



4. RESULTS AND DISCUSSION OF FINDINGS

4.1. Socio-Economic Characteristics of the respondents in the study area

The results in Table 1 indicate that the majority of respondents were male (58.3%), with a mean age of 41.23 years, reflecting a predominantly middle-aged farming population, consistent with the findings of Akinola and Essien (2011). Eighty per cent of the respondents were married, with an average household size of six members. Half of the respondents (50%) had attained only primary education. A large proportion of the farmers (60%) had less than five years of farming experience. The primary sources of income were nearly evenly split between farming (46.7%) and trading (45%), while mixed farming (45%) was the most prevalent poultry practice. All respondents reported incomes above the 100,000 naira bracket, indicating a reasonable income level in line with Onyemekihian et al. (2023). Most farmers (70%) had access to informal credit, 30% had contact with extension agents, and 96.7% operated on less than 1 hectare of land, with a mean farm size of just 1.04 hectares. Only 18.3% reported involvement in cooperatives.

TABLE 1 Distribution of respondents according to their socio-economic characteristics. 
	Variables
	Frequency(n=240)
	Percentage
	Mean

	Gender
Male	
Female
	
140
100
	
58.3
41.7
	


	Age
Below 20
21-30
31-40
41-50
51-60
Above 60
	
0
4
48
96
72
20
	
0
1.7
20
40
30
8.3
	


41.23

	Marital Status
Single
Married
Divorced
Widowed
Separated
	
0
192
4
44
0
	
0
80
1.7
18.3
0
	

	Household Size
<3
3
4
5
6
7
8
9
	
0
4
40
80
20
40
36
20
	
0
1.7
16.7
33.3
8.3
16.7
15.0
8.3
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Education Level
No Formal Education
Primary Education
Secondary Education
Tertiary Education
Others
	
8
120
64
48
0
	
3.3
50
26.7
20
0
	

	Years of Experience
<5 
5-10
11-20
	
144
16
80
	
60
6.7
33.3
	

1.7

	Main Source of Income
Farming
Trading
Civil Service
	
112
108
20
	
46.7
45
8.3
	

	Farm Type
Broiler
Layer
Mixed
	
72
60
108
	
30
25
45
	


	Monthly Income
<30,000
30,000-50,000
51,000-100,000
>100,000
	
0
0
0
240
	
0
0
0
100
	

100,000

	Source of Credit
Formal (Banks) 
Informal (Family, friends etc.)
	
72
168
	
30
70
	

	Access to Extension Agent
Yes
No
	

72
168
	

30
70
	

	Farm Size (Hectares)
<1
1-2
2.1-3
>3
	
232
8
0
0
	
96.7
3.3
0
0
	

1.04

	Involvement in Cooperative Society
Yes
No
	
44
196
	
18.3
81.7
	


Source: Field Survey (2025)

4.2. 	The Effect of Fuel Subsidy Removal on Poultry Farming
The inferential statistics in Table 2 revealed that all examined variables exhibited high statistical significance (p < 0.001 for most), indicating that observed changes are unlikely to be due to random variation and reflect systematic effects associated with fuel subsidy removal. The mean difference in flock size of 29.83 birds suggests that farmers reduced their number of birds by nearly 30 on average following the increase in fuel costs. This reduction reflects a contraction in production scale likely induced by rising input and operational costs. The feed cost demonstrated the largest and most statistically robust impact (mean difference of −₦10,983.50), underscoring feed as the most sensitive cost component to fuel price changes. Such pronounced feed cost inflation aligns with historical evidence from Nigeria’s previous economic stress period (2008–2011), where feed costs increased substantially (15–25%) and severely affected poultry production economics (Akinyemi et al., 2025).
Similarly, day-old chick costs increased consistently across respondents, with a mean difference of −₦1,309.17, indicating a uniform upward pressure on this essential input. Medication costs also rose markedly (mean difference of −₦8,776.67), suggesting that disease management became more expensive in the fuel-adjusted cost environment. Transportation costs increased as well (mean difference of −₦2,065.00), consistent with the well-documented transmission of fuel price increases through agricultural supply chains via elevated transport and logistics expenses (Adepoju et al., 2023).
Interestingly, the price of brooding/selling also registered an increase (mean difference of −₦2,076.79), suggesting that farmers passed some of the increased input costs onto market prices. Despite the breadth of challenges documented, monthly income showed a significant decrease (mean difference of ₦90,333.33). This suggests that farmers should resort to income diversification rather than relying on an improvement in profitability from poultry alone; farmers should have augmented poultry income with earnings from other income streams to offset losses or rising costs within the enterprise, a pattern often observed in rural agricultural households adjusting to price shocks (Ogueri, 2018)
Finally, labour costs increased by a mean of ₦5,125, which may be attributed to generalized inflationary pressures in the broader economy following subsidy removal. As prices of goods and services rise, labour demands commensurate wage adjustments, reflecting the pass-through of macroeconomic cost pressures into farm operational costs.
Collectively, these results highlight that fuel subsidy removal has not only raised direct production costs but has generated cascading effects across multiple cost categories in poultry farming. They emphasize the multidimensional nature of the policy’s impact, affecting the scale of operation, input costs, and potentially farmers’ strategic responses in pricing and income diversification.




Table 2: Paired T Test Analysis of effect of fuel subsidy removal on poultry farming
	Pairs
	Mean before 
FSR
	Mean after FSR
	Mean difference
	Std. Deviation
	Standard Error Mean
	T
	df
	Sig (2-tailed)

	Number  of  birds  kept  
	114.92
	85.08
	29.833
	18.525
	2.392
	12.474
	59
	<.001

	Cost of Day Old Chick (₦)
	775.33
	2084.50
	-1309.167
	175.763
	22.691
	-57.696
	59
	<.001

	Medication Cost (₦)
	9465.00
	18241.67
	-8776.667
	2100.695
	271.199
	-32.363
	59
	<.001

	Transportation Cost (₦)
	2075.00
	4140.00
	-2065.000
	618.589
	79.860
	-25.858
	59
	<.001

	Labour cost 
	32500.00
	37625.00
	-5125.000
	6998.724
	2474.423
	-2.071
	7
	.077

	Cost of  wood  shaving (₦)
	517.86
	1057.14
	-539.286
	185.271
	35.013
	-15.402
	27
	<.001

	Cost  of  feed (₦) 
	9789.00
	20772.50
	-10983.500
	3140.601
	405.450
	-27.090
	59
	<.001

	Monthly  Income (₦) 
	629333.33
	539000.00
	90333.333
	97701.841
	12613.253
	7.162
	59
	<.001

	Number  of  times of feed administration (₦)
	2.00
	1.60
	.400
	.494
	.064
	6.272
	59
	<.001

	Cost  of  poultry  droppings (₦) 
	3218.52
	1431.48
	-1787.037
	469.462
	63.886
	-27.972
	53
	<.001

	Price  of  brood/sell (₦)
	2089.29
	4166.07
	-2076.786
	426.398
	56.980
	-36.448
	55
	<.001

	Cost  of  egg  per  crate (₦) 
	3621.95
	6314.63
	-2692.683
	558.297
	87.191
	-30.882
	40
	<.001


Source: Field Survey (2025)

4.3 Challenges Encountered by Poultry Farmers during Fuel Subsidy Removal

The finding that high feed cost (x̄ = 5.00) was the most critical challenge echoes documented evidence (Adeyemo & Onikoyi, 2012) that feed constitutes the largest proportion of poultry production costs (60-70%) and a major constraint for Nigerian farmers. Empirical research (Kassali et al., 2022) indicates that poultry feed often represents a substantial share of variable costs, with studies showing that feed can account for a dominant portion of total production expenses and significantly influence profitability and production decisions in Nigerian poultry systems. Similarly, the high cost of day-old chicks (x̄ = 4.95) corresponds with observations from field studies (Ogbonna, 2024) that stocking birds particularly improved breeds demands a significant share of investment for smallholder producers, making access to affordable chicks a key economic barrier to expansion and sustainability. The importance of vaccine costs (x̄ = 4.88) and input price fluctuations (x̄ = 4.57) as significant constraints is consistent with broader literature identifying veterinary inputs and market instability as recurrent challenges that raise production risk and limit smallholders’ capacity to maintain healthy flocks and stable production. Findings of Okoye and Uchemba (2025) on the assessments of small-scale poultry farming in Southeast Nigeria similarly report high feed and labour costs and unstable market prices as major obstacles to efficiency and growth.
Challenges such as feed shortages (x̄ = 4.45) and high transportation costs (x̄ = 4.45) reflect structural issues highlighted in Ogundeji et al., (2025), where inadequate local production of feed ingredients and poor infrastructure elevate input costs and complicate distribution, thereby reducing farm competitiveness and limiting access to markets. In contrast, factors with lower means such as poor feed quality (x̄ = 3.03), fake drugs (x̄ = 3.02), theft (x̄ = 2.72), heat-related mortality (x̄ = 2.47), staff layoffs (x̄ = 2.33), and farm relocation (x̄ = 2.27) were not perceived as significant constraints in this study. While these issues can impact poultry operations under certain conditions, empirical research (Tsado et al  2019) tends to emphasize economic and input cost drivers rather than these less frequent operational disruptions as the primary barriers to productivity and profitability 


Table 3 Distribution according to Challenges to Poultry Farmers during fuel subsidy removal.
	Variables
	Mean
	Standard Deviation

	High cost of feed
	5.00
	0.000

	High cost of vaccines
	4.88
	0.324

	Discontinuation of the poultry farm
	2.68
	0.651

	Poor quality of feed
	3.03
	0.520

	High cost of a day-old chick
	4.95
	0.220

	High death rate due to heat
	2.47
	0.596

	Lay-off staff
	2.33
	0.475

	Relocation of the farm
	2.27
	0.482

	Reduction in the no. of birds kept
	4.53
	1.081

	High rate of theft
	2.72
	0.804

	High cost of veterinary services
	4.28
	0.454

	Reduced access to the market
	3.82
	0.567

	Increased number of fake drugs
	3.02
	0.725

	High cost of transportation
	4.45
	0.502

	Price fluctuation
	4.57
	0.533

	High cost of inputs
	4.55
	0.502

	Shortage of feed
	4.45
	0.502


Source: Field Survey (2025)
NB: mean cutoff point = 2.5	

4.4 Farmers coping strategies during fuel subsidy removal
The results in table 4 reveals that increasing the price of product (= 1.02) is the most universally adopted strategy - nearly all farmers (98%) have raised product prices to offset input cost increase (Adeyemo & Onikoyi, 2012; Onyemekihian et. al., 2023), followed by reduction in number of birds (= 1.15), diversification (=1.35), reduced vaccination scheme (=1.53), sales to Middlemen (=1.58), stopped using light (=1.60), outsourcing/contracting (=1.65), delivering of eggs (=1.70), delivering of Birds (=1.75), processing of Birds (=1.85), use of local vaccines (=1.98), stopped vaccination (=2.00), and farm relocation (=2.00).
Table 4: Coping strategies employed by farmers during fuel subsidy removal
	Variables
	Mean
	Standard Deviation

	Diversification
	1.35
	0.481

	Reduction in number of birds
	1.15
	0.360

	Increased the price
	1.02
	0.129

	Stopped using light
	1.60
	0.494

	Delivering of eggs
	1.70
	0.462

	Processing of birds
	1.85
	0.360

	Delivering of birds
	1.75
	0.437

	Use of local vaccines
	1.98
	0.129

	Mixed farming
	1.75
	0.437

	Sales to middlemen
	1.58
	0.497

	Reduced vaccination scheme
	1.53
	0.503

	Stopped vaccination
	2.00
	0.000

	Farm relocation
	2.00
	0.000

	Outsourcing/contracting
	1.65
	0.481


Source: Field Survey (2025)


5. CONCLUSION AND RECOMMENDATIONS


The findings of this study indicate that the removal of the fuel subsidy has exerted significant adverse effects on smallholder poultry farmers in the study area. Empirical evidence from the data shows that the policy change was associated with marked increases in production costs, particularly for day-old chicks, feed, medications, and transportation, which in turn led to reductions in flock sizes, lower frequency of feeding, and declines in monthly farm incomes. These outcomes highlight the vulnerability of smallholder poultry enterprises to market shocks and rising input costs. Moreover, limited access to formal support mechanisms such as extension services and cooperative networks, coupled with farmers’ reliance on informal credit, exacerbated these challenges and constrained their capacity to adapt. As a result, farmers resorted to coping strategies such as raising output prices and reducing stock levels, underscoring the potential for these pressures to undermine the sustainability and growth prospects of smallholder poultry production.
To address the identified challenges and enhance the resilience of smallholder poultry systems in the context of fuel subsidy reform, a multifaceted policy response is warranted. First, targeted interventions to reduce production costs, including subsidies or financial support for critical inputs (e.g., feed, day-old chicks, medications), should be considered to buffer farmers against increased input price volatility. Second, support measures that mitigate transport and fuel expenditures, such as transport subsidies or fuel vouchers for agricultural logistics, can help lower operational costs and maintain market access. Third, investments in rural infrastructure, particularly road networks, will reduce logistics costs and strengthen linkages between producers and markets. Fourth, efforts to strengthen cooperative organizations and expand access to credit and extension services will improve farmers’ bargaining power, access to knowledge, and capacity to adopt more efficient practices. Finally, promoting local production of feed ingredients and the establishment of community-level feed mills offers a viable long‑term strategy for reducing dependence on imported inputs and enhancing feed supply stability. Collectively, these recommendations provide a practical roadmap for policymakers, development partners, and sector stakeholders to support smallholder poultry farmers in adapting to fuel subsidy removal while sustaining productivity and livelihoods.
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