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ABSTRACT 

Sweet pepper (Capsicum annuum L.) is an important vegetable crop with considerable potential for 

income generation, food diversification and employment among smallholder farmers. However, its 

profitability is influenced by production costs, labour requirements, access to inputs, market conditions 

and farmers' socioeconomic circumstances. This study assessed the economics of sweet pepper 

production in Batagarawa Local Government Area of Katsina State, Nigeria. A multistage sampling 

procedure was used to purposively select three wards with a high concentration of sweet pepper 

production, after which 60 farmers were randomly selected. Primary data were collected through 

structured questionnaires during the 2024 production season. Descriptive statistics, gross margin analysis 

and net farm income analysis were employed. The results showed that 56.7% of the respondents were 

aged above 51 years, 93.3% were male, 76.7% were married, and 66.7% had at least secondary education. 

About 48.3% had 11–20 years of farming experience. The average gross farm income was ₦1,808,250.00 

per hectare, while total variable cost and total fixed cost were ₦407,665.60 and ₦47,365.63, respectively. 

Gross margin was ₦1,400,584.40 per hectare, while net farm income was ₦1,353,218.77 per hectare. The 

net return on investment was estimated at 2.97, indicating favourable economic returns to production. 

Labour constituted the largest component of variable production costs. The major constraints identified 

were high labour cost (25.0%), lack of input subsidies (20.0%), price fluctuation (13.3%), inadequate 

funds (10.0%) and inadequate access to extension services (10.0%). The study concludes that sweet 

pepper production is economically viable in the study area, although rising labour costs and limited access 

to production support may constrain profitability. The study recommends improved access to affordable 

inputs, strengthened agricultural extension services, improved rural infrastructure and targeted 

interventions to facilitate greater participation of younger farmers. 

Keywords: Capsicum annuum, sweet pepper, profitability, gross margin, net farm income, smallholder 

farmers 

 

1. INTRODUCTION 

Vegetable production is an important component of smallholder agriculture, contributing to household 

food supply, income generation, employment and farm diversification. Among vegetable crops, pepper 

(Capsicum spp.) is widely cultivated in Nigeria because of its importance as a food ingredient and its 
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commercial value. Capsicum annuum L. includes sweet or bell pepper, which is produced under both 

rain-fed and irrigated systems and marketed mainly for fresh consumption and processing. Its economic 

performance, however, depends not only on output but also on production costs, particularly labour, 

planting materials, agrochemicals, transportation and land-related expenses. 

Evidence from Nigeria indicates that pepper production can be profitable, although inadequate capital, 

labour constraints, limited extension support and poor access to improved inputs may reduce profitability 

(Ayodele et al., 2016; Dennis & Kentus, 2018). Ayodele et al. (2016), for example, reported a gross 

margin of ₦272,175.22 per hectare and a benefit-cost ratio of 1.64 among smallholder pepper farmers in 

Ekiti State, while identifying inadequate capital, labour shortages, limited extension services and 

inadequate access to fertilizers and improved planting materials as major constraints. Dennis and Kentus 

(2018) similarly found pepper production to be profitable in Delta State, but reported credit constraints, 

price instability, pests and diseases, and inadequate irrigation as important production challenges. 

Studies from other production environments also demonstrate the economic potential of pepper 

production. Alabi et al. (2022) found smallholder pepper production in Abuja to be profitable, with scope 

for improving technical efficiency through better resource management. Ajayi et al. (2024) also reported 

the economic feasibility of bell pepper production under screen-house conditions in Ondo State. In 

addition, Adegunsoye and Mafimisebi (2020) found gender differences in the profitability of Scotch 

bonnet pepper production, highlighting the influence of socioeconomic and market conditions on farmers' 

economic outcomes. 

Despite the economic importance of pepper production in northern Nigeria, location-specific evidence on 

the economics of sweet pepper production in Batagarawa Local Government Area of Katsina State 

remains limited. Farmers in the area engage in dry-season vegetable production but face rising input and 

labour costs, financing constraints and changing market conditions. Assessing the costs, returns and 

production constraints is therefore important for informed farm management and the design of 

appropriate agricultural interventions. 

Against this background, this study assessed the economics of sweet pepper production in Batagarawa 

Local Government Area of Katsina State, Nigeria. Specifically, the study sought to: (i) describe the 

socioeconomic characteristics of sweet pepper producers; (ii) estimate the costs and returns of production; 

(iii) determine the profitability of sweet pepper production; and (iv) identify the major constraints faced 

by producers. 

 

2. METHODOLOGY 

2.1 Study Area 

The study was conducted in Batagarawa LGA of Katsina State, Nigeria. Batagarawa is one of the LGAs 

in Katsina State and has its administrative headquarters in Batagarawa town. The area comprises ten 

wards: Batagarawa A, Batagarawa B, Jino, Bakiyawa, Tsanni, Ajiwa, Dandagoro, Yargamji, Barawa and 

Kayauki. It shares boundaries with Katsina LGA to the north, Kurfi LGA to the south, Batsari LGA to the 

west and Rimi LGA to the east. The area is characterized by agricultural activities involving both food 

and cash crops. Vegetable production is particularly important during the dry season, when farmers make 

use of available irrigation facilities. Crops cultivated in the area include tomato, sweet pepper, carrot, 

lettuce and cabbage, as well as maize, millet, sorghum, beans and groundnut. The agricultural 

environment therefore provides opportunities for diversified crop production, including sweet pepper 

cultivation. 

2.2 Sampling Procedure and Sample Size 

A multistage sampling procedure was employed. At the first stage, three wards were purposively selected 

based on the concentration of sweet pepper production. The selected wards were Yargamji, Ajiwa and 

Bakiyawa. At the second stage, Kuhon Tarno, Ajiwa and Bakiyawa communities were selected from the 

respective wards. Finally, 20 sweet pepper producers were randomly selected from each selected ward, 

giving a total sample size of 60 farmers. 
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The sampling design combined purposive and random sampling. Purposive selection was used to identify 

locations where sweet pepper production was concentrated, while random selection was used to reduce 

selection bias among farmers within the selected locations. 

2.3 Data Collection 

Primary data were collected during the 2024 production season using a structured questionnaire 

administered to 60 sweet pepper producers. The questionnaire elicited information on respondents' 

socioeconomic characteristics, farm size, farming experience, production practices, inputs used, 

production costs, revenue and constraints affecting sweet pepper production. 

Face-to-face interviews were conducted for respondents who required assistance in completing the 

questionnaire. Secondary information was obtained from relevant peer-reviewed journal articles and other 

scholarly materials. 

2.4 Analytical Techniques 

Descriptive statistics, including frequency counts and percentages, were used to summarize the 

socioeconomic characteristics of respondents and production constraints. Gross margin and net farm 

income analyses were used to estimate the economic performance of sweet pepper production. 

2.4.1 Gross Margin Analysis 

Gross margin was estimated as the difference between total revenue and total variable cost: 

GM = TR − TVC 
Where: 

GM = Gross margin (₦/ha) 

TR = Total revenue (₦/ha) 

TVC = Total variable cost (₦/ha) 

2.4.2 Net Farm Income 

Net farm income was estimated as: 

NFI = GM − TFC 
Where: 

NFI = Net farm income (₦/ha) 

GM = Gross margin (₦/ha) 

TFC = Total fixed cost (₦/ha) 

Thus: 

NFI = TR − TC 
where TC represents total production cost. 

2.4.3 Net Return on Investment 

The net return on investment was calculated as: 

NROI = NFI / TC 
A value greater than zero indicates that the enterprise generated a positive net return relative to total 

production cost. 

 

3. RESULTS AND DISCUSSION 

3.1 Socioeconomic Characteristics of Sweet Pepper Producers 

The socioeconomic characteristics of the respondents are presented in Tables 1–8. The variables 

examined include age, gender, marital status, household size, farm size, educational attainment, farming 

experience and number of farm plots. 

3.1.1 Age Distribution 

Table 1 shows that 13.3% of respondents were aged 20–30 years, 11.7% were 31–40, 18.3% were 41–50, 

while 56.7% were above 51 years, making older farmers the dominant group. This contrasts with Alabi et 

al. (2022), who reported a mean age of 38.3 years among pepper farmers in Abuja, and Ayodele et al. 

(2016), who reported an average age of 42 years in Ekiti State. The relatively high proportion of older 

farmers highlights the need to encourage younger people to participate in sweet pepper production and 

support generational succession in the enterprise. 
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Table 1: Distribution of Respondents According to Age 
Age (years) Frequency Percentage (%) 
20–30 8 13.3 
31–40 7 11.7 
41–50 11 18.3 
>51 34 56.7 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.2 Gender Distribution 

Table 2 shows that males constituted 93.3% of respondents, while females accounted for 6.7%, indicating 

that sweet pepper production in the study area is strongly male-dominated. This agrees with Ayodele et 

al. (2016) and Dennis and Kentus (2018), who reported predominantly male participation in pepper 

production in Ekiti and Delta States, respectively. However, Adegunsoye and Mafimisebi (2020) found 

participation by both genders, suggesting that gender patterns vary across production systems and 

locations. The low representation of women warrants further investigation into access to land, production 

resources and institutional opportunities, although the present data do not establish specific causes of the 

imbalance. 

Table 2: Distribution of Respondents According to Gender 
Gender Frequency Percentage (%) 
Male 56 93.3 
Female 4 6.7 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.3 Marital Status 

Table 3 shows that 76.7% of the respondents were married, 16.7% were single, while 6.6% were 

widowed. Married farmers therefore constituted the dominant category. The predominance of married 

respondents is comparable with findings reported in other studies of pepper production. Dennis and 

Kentus (2018) found that pepper production was largely undertaken by farmers with established 

household responsibilities. A relatively high proportion of married farmers may also be associated with 

the importance of agriculture as a source of household livelihood and income. However, marital status 

itself should not be interpreted as a direct determinant of production performance without appropriate 

econometric evidence. 

Table 3: Distribution of Respondents According to Marital Status 
Marital status Frequency Percentage (%) 
Single 10 16.7 
Married 46 76.7 
Widowed 4 6.6 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.4 Household Size 

The distribution shows that 51.7% of respondents had household sizes of 11–20 persons, 41.7% had 1–10 

persons, and 6.6% had 21 or more. The relatively large household sizes suggest that family labour may be 

an important resource for labour-intensive activities such as transplanting, weeding and harvesting, 

potentially reducing reliance on hired labour. However, household size does not necessarily imply greater 

efficiency, as some members may be dependents. 

The finding agrees with Oyewo et al. (2018), who reported that 57.5% of chilli pepper farmers in Ido 

LGA, Oyo State, had 6–10 household members. Dennis and Kentus (2018) similarly found that pepper 

farmers in Delta State predominantly had 6–10 household members, while Alabi et al. (2022) reported an 

average household size of five among smallholder pepper farmers in Abuja. Adeoye et al. (2014) further 

found household size to be a significant determinant of technical efficiency among pepper farmers in 
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Kano State. Thus, the relatively large households in the study area may provide useful family labour, 

depending on the proportion of members actively engaged in farm operations. 

Table 4: Distribution of Respondents According to Household Size 
Household size (number) Frequency Percentage (%) 
1–10 25 41.7 
11–20 31 51.7 
21 and above 4 6.6 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.5 Farm Size 

Table 5 shows that 11.7% of respondents cultivated 1 hectare, 51.7% cultivated 2 hectares, 31.6% 

cultivated 3 hectares and 5.0% cultivated more than 3 hectares. The largest proportion of respondents 

therefore cultivated 2 hectares. The predominance of relatively small and medium-sized holdings is 

characteristic of smallholder agricultural production. Ayodele et al. (2016) similarly reported very small 

average farm holdings among pepper producers in Ekiti State, although the production environment and 

measurement units differed substantially from those of the present study. 

Farm size is economically important because it influences the scale at which labour, inputs and other 

resources are deployed. However, a larger farm does not automatically imply greater efficiency or 

profitability; economic performance depends on the productivity and cost of resources used. 

Table 5: Distribution of Respondents According to Farm Size 
Farm size (ha) Frequency Percentage (%) 
1 7 11.7 
2 31 51.7 
3 19 31.6 
>3 3 5.0 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.6 Educational Attainment 

Table 6 shows that 10.0% of respondents had primary education, 36.7% secondary, 30.0% tertiary and 

23.3% non-formal education, indicating that 66.7% had attained at least secondary education. This 

relatively high level of formal education may facilitate access to information, record keeping and 

interaction with extension personnel, although its effect on productivity or technology adoption was not 

estimated in this study. The finding contrasts with Dennis and Kentus (2018), who reported a substantial 

proportion of pepper farmers in Delta State with no formal education, highlighting location-specific 

differences in farmers’ educational profiles. 

Table 6: Distribution of Respondents According to Educational Status 
Educational level Frequency Percentage (%) 
Primary 6 10.0 
Secondary 22 36.7 
Tertiary 18 30.0 
Non-formal education 14 23.3 
Total 60 100.0 
Source: Field Survey, 2024. 

3.1.7 Farming Experience 

The distribution of respondents by farming experience shows that 48.3% had 11–20 years of experience, 

26.7% had 21–30 years, 13.3% had 1–10 years, and 11.7% had more than 30 years. This indicates that 

most respondents had considerable practical farming experience, which may have enhanced their 

knowledge of crop management, input use and other production practices, although experience alone does 

not necessarily guarantee higher productivity or profitability. 
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The finding agrees with Ayodele et al. (2016), who reported an average farming experience of about 12 

years among pepper farmers in Ekiti State, and Dennis and Kentus (2018), who found that 50% of pepper 

farmers in Delta State had 6–10 years of experience. In northern Nigeria, Adeoye et al. (2014) reported a 

mean farming experience of 26 years among pepper farmers in Kano State and found that experience 

significantly influenced technical efficiency. Similarly, Nazifi et al. (2024) reported an average of 13 

years of experience among hot pepper farmers in Dutsin-Ma LGA, Katsina State, with farming experience 

significantly influencing production efficiency. The relatively high experience of farmers in the present 

study therefore reflects an experienced farming population, although access to improved technologies, 

extension services, quality inputs, credit and market information remains important for translating 

experience into improved production and economic performance. 

Table 7: Distribution of Respondents According to Farming Experience 
Farming experience (years) Frequency Percentage (%) 
1–10 8 13.3 
11–20 29 48.3 
21–30 16 26.7 
>30 7 11.7 
Total 60 100.0 
Source: Field Survey, 2024. 

 

3.2 Costs and Returns of Sweet Pepper Production 

Table 8 shows that sweet pepper production generated a gross farm income of ₦1,808,250.00/ha and a 

gross margin of ₦1,400,584.40/ha from a total variable cost of ₦407,665.60/ha. Labour was the largest 

variable cost (₦353,081.22; 86.6%), followed by seed, transportation and agrochemicals. Total fixed cost 

was ₦47,365.63/ha, giving a total production cost of ₦455,031.23 and a net farm income of 

₦1,353,218.77/ha. The positive gross margin and net farm income indicate profitability, although the 

high labour cost could substantially affect returns. 

The finding agrees with Ayodele et al. (2016), Dennis and Kentus (2018), Ajayi et al. (2024) and Alabi et 

al. (2022), who reported favourable economic returns from pepper production in different parts of 

Nigeria. Differences in returns may reflect variations in production systems, prices, farm sizes and cost 

structures. 

The NROI of 2.97 indicates that each ₦1.00 invested in total production cost generated approximately 

₦2.97 in net farm income, equivalent to about 297.5%. 

Table 8: Average Costs and Returns of Sweet Pepper Production per Hectare 
Cost and return item Amount (₦/ha) 

Gross Farm Income 1,808,250.00 

Seed 36,187.50 

Transportation 9,581.25 

Agrochemicals 8,815.63 

Labour 353,081.22 

Total Variable Cost (TVC) 407,665.60 

Gross Margin (GM) 1,400,584.40 
Depreciation 3,990.63 

Rent on Land 43,375.00 

Total Fixed Cost (TFC) 47,365.63 

Total Cost (TC) 455,031.23 

Net Farm Income (NFI) 1,353,218.77 

Net Return on Investment (NROI) 2.97 

Source: Field Survey, 2024. 
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3.3 Constraints Associated with Sweet Pepper Production 

The major constraints reported by respondents are presented in Table 9. High labour cost ranked first 

(25.0%), followed by lack of input subsidies (20.0%) and price fluctuation (13.3%). Inadequate funds and 

inadequate extension services each accounted for 10.0%, while lack of improved/hybrid seed and 

recommended agrochemicals accounted for 8.3% each. Lack of market and motorable roads recorded 

3.3% and 1.7%, respectively. 

The prominence of labour cost agrees with the cost structure in Table 8, where labour constituted the 

largest component of variable expenditure, confirming its importance as a constraint to profitability. The 

finding is consistent with Ayodele et al. (2016), who identified inadequate capital, labour shortages, 

inadequate extension services and limited access to improved inputs as major constraints to pepper 

production. Dennis and Kentus (2018) similarly reported credit constraints and price instability, while 

Adegunsoye and Mafimisebi (2020) identified poor pricing, poorly organized markets and scarcity of 

improved inputs as important factors affecting pepper profitability. 

Table 9: Constraints Associated with Sweet Pepper Production 
Constraint Frequency Percentage  Rank 
High cost of labour 15 25.0 1st 
Lack of subsidy on inputs 12 20.0 2nd 
Price fluctuation 8 13.3 3rd 
Inadequate funds 6 10.0 4th 
Inadequate access to extension services 6 10.0 4th 
Lack of improved/hybrid seed 5 8.3 6th 
Lack of recommended agrochemicals 5 8.3 6th 
Lack of market for the product 2 3.3 8th 
Lack of motorable road 1 1.7 9th 
Total 60 100.0  
Source: Field Survey, 2024. 

 

4. CONCLUSION 

The study assessed the socioeconomic characteristics, costs, returns and constraints associated with sweet 

pepper production in Batagarawa Local Government Area of Katsina State. The findings indicate that 

sweet pepper production is an economically viable enterprise under the production conditions observed 

during the 2024 survey period. Gross farm income was ₦1,808,250.00 per hectare, while total production 

cost was ₦455,031.23 per hectare. The resulting gross margin and net farm income were ₦1,400,584.40 

and ₦1,353,218.77 per hectare, respectively. The estimated net return on investment of 2.97 further 

indicates favourable economic performance. 

The socioeconomic results show that production was predominantly undertaken by male and relatively 

older farmers, while a substantial proportion of respondents possessed formal education and considerable 

farming experience. The cost structure showed that labour represented the major component of variable 

production expenditure. This finding is consistent with the identification of high labour cost as the 

principal production constraint. 

Although the enterprise was profitable, its economic performance may be vulnerable to increases in 

labour and input costs, inadequate access to finance and extension services, and fluctuations in output 

prices. The findings therefore suggest that improving the profitability and sustainability of sweet pepper 

production requires an integrated approach addressing both production and institutional constraints. 

 

5. RECOMMENDATIONS 

Based on the findings, the following recommendations are proposed: 

1. Improve access to affordable inputs: Government and agricultural development agencies should 

facilitate access to quality improved sweet pepper seed, agrochemicals and other essential inputs at 

affordable prices. 
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2. Reduce labour costs: Extension programs should promote labour-saving technologies and improved 

production practices to reduce dependence on costly manual labour. 

3. Strengthen extension services: Regular technical guidance should be provided on crop establishment, 

pest and disease management, fertilizer and agrochemical application, irrigation and post-harvest 

handling. 

4. Improve access to credit: Appropriate and affordable credit facilities should be made available to 

enable farmers to purchase inputs on time and reduce reliance on informal financing. 

5. Promote market-oriented production: Farmers should be encouraged to adopt collective marketing 

arrangements and improve access to reliable markets to reduce exposure to adverse price fluctuations. 

6. Encourage youth participation: Agricultural programs should provide training, enterprise development 

and access to productive resources to attract younger farmers and support succession in sweet pepper 

production. 

7. Improve rural infrastructure: Investment in rural roads and related agricultural infrastructure should be 

strengthened to facilitate the movement of inputs and produce and improve market access. 
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