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ABSTRACT

This study examined the economic performance of cabbage production in Jos North Local Government
Area of Plateau State, Nigeria, with emphasis on profitability, input use and the factors influencing farm-
level productivity. Primary data were obtained from 100 cabbage farmers selected through a multistage
sampling procedure using structured questionnaires. Data were analyzed using descriptive statistics, gross
margin analysis and multiple linear regression. The results indicated that cabbage production was
economically viable, generating an average gross margin of ¥2,970,000 per hectare. The gross margin-to-
variable-cost ratio was 4.71, indicating that each naira expended on variable production inputs generated
approximately 3¥4.71 in gross margin. The multiple linear regression model produced an R? of 0.78, an
adjusted R? of 0.77, and an F-statistic of 84.14, indicating strong explanatory power and joint significance
of the model. Fertilizer application had a positive and statistically significant coefficient of 0.85 (p <
0.001), while labour utilization also had a positive and significant coefficient of 0.56 (p < 0.001). Hybrid
seed adoption had a positive coefficient of 1.10 (p = 0.006), whereas manual land preparation had a
negative and significant coefficient of —0.45 (p = 0.025). The principal production constraints reported by
farmers included high fertilizer and agrochemical costs, pest and disease incidence, adverse climatic
conditions, inadequate capital, high labour costs, limited access to modern production technologies,
insecurity and inadequate extension services. The study concludes that cabbage production constitutes a
financially attractive agricultural enterprise in Jos North LGA; however, high production costs,
inadequate access to finance and technology, production risks and institutional constraints continue to
impede productivity. The study recommends improved access to affordable production inputs and
agricultural credit, promotion of appropriate mechanization and improved seed technologies, strengthened
extension delivery, integrated pest management, and climate-resilient production practices to enhance
productivity and farm-level profitability.

Keywords: cabbage production; economic analysis; profitability; input utilization; production
determinants; gross margin; smallholder farmers; Plateau State; Nigeria.
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1. INTRODUCTION

Vegetable production is an important component of agricultural and food systems, contributing to dietary
diversification, nutrition, farm income and employment. Vegetables also offer considerable economic
opportunities for smallholder farmers because of their relatively short production cycles and potential for
high-value markets (Schreinemachers et al., 2018). Horticultural commercialization can further support
poverty reduction and rural livelihoods where farmers have adequate access to productive resources,
technologies, markets and institutional support (Weinberger & Lumpkin, 2007).

Cabbage (Brassica oleracea var. capitata) is an economically important vegetable cultivated in several
parts of Nigeria, with Plateau State, particularly the Jos Plateau, being a recognized production area.
Ebojei (2016) found cabbage production in Jos North, Jos South and Riyom Local Government Areas to
be profitable, with substantial variations in farmers’ technical, allocative and economic efficiency.
Similarly, Mailumo ef al. (2016) reported positive returns from irrigated cabbage and lettuce production
in Jos North and identified labour and farm size as important determinants of output.

The economic performance of cabbage production depends not only on output and prices but also on
efficient use of production resources. Evidence from Nigerian vegetable production shows that labour,
seed, fertilizer, agrochemicals, land and irrigation can substantially influence productivity. Adeoye (2020)
reported that education, extension contact and other socioeconomic factors may influence technical
efficiency, while appropriate use of improved seed, fertilizer and agrochemicals can enhance output. High
input costs and pest and disease incidence were also identified as recurrent constraints. Ayoola et al.
(2009) found inefficient resource allocation among dry-season vegetable producers, while Goni et al.
(2013) reported significant effects of seed, land, herbicide and pesticide on vegetable output and evidence
of inefficient resource utilization in Borno State.

Cabbage farmers in northern Nigeria also face production and institutional constraints. Magaji (2015)
reported positive returns from rain-fed cabbage production in Kaduna State but identified insect and
disease attacks, inadequate capital and other institutional constraints, alongside substantial variation in
technical and economic efficiency. Reliable agricultural information is equally important for planning and
policy formulation, as reflected in the National Agricultural Sample Census 2022, which was designed to
address information gaps across major agricultural subsectors in Nigeria.

Despite the documented importance of cabbage production in Plateau State, production conditions change
with input prices, technology, access to finance, climatic conditions and market conditions. Updated,
location-specific evidence is therefore needed to assess current production performance and identify
factors constraining productivity.

This study evaluates the economic performance of cabbage production in Jos North Local Government
Area of Plateau State, focusing on farmers’ socioeconomic and institutional characteristics, profitability,
input-yield relationships and production constraints. Specifically, it describes farmers’ socioeconomic and
institutional characteristics, estimates production profitability, determines the relationship between
selected inputs and cabbage yield, and identifies major production constraints.

2. MATERIALS AND METHODS

2.1 Study Area

The study was conducted in Jos North Local Government Area of Plateau State, Nigeria. Jos North forms
part of the Jos Plateau and is characterized by agro-ecological conditions that support the cultivation of a
range of horticultural crops. Previous research has documented vegetable cultivation, including cabbage
and lettuce, in irrigated and urban agricultural systems within Jos North. Mailumo et al. (2016)
specifically identified cabbage and lettuce production along irrigation sites in the area and reported the
importance of labour, farm size and other production resources in determining output.

Plateau State is recognized as an important production area for horticultural crops, including cabbage,
carrot, tomato and other vegetables. The concentration of vegetable production around Jos is associated
with the area's relatively favourable environmental conditions and established urban and peri-urban
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agricultural systems. Ebojei (2016) also identified Jos North among the major cabbage-producing areas
investigated in Plateau State.

2.2 Sampling Procedure and Data Collection

A multistage sampling procedure was employed to select the respondents. In the first stage, Jos North
Local Government Area was purposively selected because of its established cabbage-production
activities. In the second stage, seven cabbage-producing communities were selected through random
sampling. In the third stage, a sampling frame comprising 500 cabbage farmers was obtained from the
selected communities. In the final stage, 100 cabbage farmers, representing 20% of the sampling frame,
were selected for the survey. Where farmers were distributed unevenly across the selected communities,
the sample was allocated proportionately to the respective community sampling frames.

Primary data were collected through a structured questionnaire administered directly to the selected
farmers. The instrument elicited information on farmers' socioeconomic characteristics, production inputs,
output, production costs, revenue, institutional access and production constraints. Data relating to the
2026 production period were used for the empirical analysis.

2.3 Analytical Techniques

The analytical procedures employed in the study comprised descriptive statistics, gross margin analysis
and multiple linear regression.

2.3.1 Descriptive Statistics

Frequency distributions, percentages and relevant measures of central tendency were used to summarize
the socioeconomic characteristics, institutional attributes and production constraints of the respondents.
Descriptive statistics provide a systematic means of reducing large volumes of survey information into
interpretable measures for empirical assessment (Hair et al., 2010).

2.3.2 Gross Margin Analysis

The profitability of cabbage production was evaluated using gross margin analysis. Gross margin is
appropriate for assessing the short-run financial performance of farm enterprises because it measures the
amount remaining from total revenue after deducting variable production costs.

The gross margin was specified as:

GM=TR-TVC

Where:

GM = gross margin (N/ha);

TR = total revenue (3/ha); and

TVC = total variable cost (3/ha).

Total revenue was estimated as:

TR=PyQTR = PyQ

Where:

P, = average farm-gate price of cabbage (3/tonne); and

Q = quantity of cabbage produced (tonnes/ha).

Gross margin efficiency was subsequently expressed as the ratio of gross margin to total variable cost:
EM

GME =—
TVC

where GME represents the gross margin-to-variable-cost ratio. A value greater than unity indicates that
gross margin exceeds variable production expenditure.
2.3.3 Multiple Linear Regression Model
A multiple linear regression model was employed to estimate the influence of selected production inputs
and production practices on cabbage yield. The model permits the partial effect of each explanatory
variable to be estimated while statistically controlling for the influence of the other variables included in
the specification. Multiple regression is appropriate where the dependent variable is expected to be jointly
influenced by several explanatory factors (Gujarati & Porter, 2009). The model was specified as:
Y =Byt BiX] +ByXy + By + BuX, e
Where:
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Y; = cabbage yield of the ith farmer (tonnes/ha);

X1 = quantity of fertilizer applied (kg/ha);

X2 = labour utilization (man-days/ha);

X3 = adoption of hybrid seed (dummy variable: 1 = hybrid seed adopted; 0 = otherwise);

X4 = land-preparation method (dummy variable: 1 = manual land preparation; 0 = otherwise);

o = intercept;

B1—Pa = parameters to be estimated; and

& = stochastic error term.

The coefficients represent the partial response of cabbage yield to changes in the respective explanatory
variables, holding other variables constant. Positive coefficients indicate a direct relationship with yield,
whereas negative coefficients indicate an inverse relationship.

The #-statistics were used to test the statistical significance of individual regression coefficients, while the
F-statistic was used to assess the joint significance of the explanatory variables. The coefficient of
determination (R?) was used to determine the proportion of observed variation in cabbage yield explained
by the variables included in the model.

3. RESULTS AND DISCUSSION

3.1 Socioeconomic and Institutional Characteristics of Cabbage Farmers

The result showed that male farmers constituted 67% of the sample, while female farmers accounted for
33%. The predominance of male respondents may reflect gender differences in access to productive
assets, land and agricultural capital. However, the observed participation of women indicates that cabbage
production also constitutes an important livelihood activity for female farmers.

The majority of respondents (80%) were married. This characteristic may have implications for household
labour availability and farm-management decisions, particularly in labour-intensive horticultural
enterprises. Educational attainment was relatively favourable, with 35% of respondents having tertiary
education, 25% secondary education and 21% primary education, while 19% had no formal education.
The relatively high educational attainment may facilitate access to information, interpretation of technical
recommendations and adoption of improved production practices.

Institutional participation was comparatively limited. Only 38% of respondents belonged to a cooperative
organization, while 62% did not. Similarly, only 21% reported access to agricultural credit, whereas 79%
lacked access. Extension contact was reported by 32% of respondents, compared with 68% who had no
extension contact. These findings indicate important institutional gaps that may constrain farmers' access
to production finance, improved technologies, market information and technical advisory services.

The limited extension and financial access observed in the study is consistent with broader evidence that
institutional factors such as extension contact, education and access to productive resources influence the
efficiency and productivity of Nigerian vegetable farmers (Adeoye, 2020).

Table 1: Socioeconomic and Institutional Characteristics of Respondents (n = 100)

Variable Category Frequency Percentage (%)
Gender Male 67 67
Female 33 33
Marital status Married 80 80
Single 20 20
Education level No formal education 19 19
Primary 21 21
Secondary 25 25
Tertiary 35 35
Cooperatl\fe Yes 38 38
membership
No 62 62
Access to credit Yes 21 21
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No 79 79
Access to extension Yes 32 32
No 68 68

Source: Field Survey, 2026.

3.2 Farm Resource and Institutional Characteristics

Table 2 presents the distribution of respondents according to sources of production capital, labour
utilization and land-tenure arrangements. Personal savings constituted the principal source of production
finance, accounting for 35% of respondents. Credit or loans accounted for 19%, while 21% relied on
family and friends, 11% on money lenders and 14% on cooperative sources. The dominance of personal
savings suggests that cabbage farmers depend substantially on internally generated funds to finance
production, potentially limiting the scale and intensity of input use.

Labour utilization was predominantly based on family labour (31%), followed by hired labour (22%),
mechanized operations (17%), combinations of family and hired labour (16%), and communal labour
(10%). The substantial dependence on family and hired labour underscores the labour-intensive nature of
vegetable production. Evidence from Nigerian vegetable studies similarly indicates that labour constitutes
an important production resource whose utilization must be carefully managed to avoid inefficiency and
excessive production costs (Ayoola et al., 2009).

Regarding land tenure, 30% of respondents cultivated leased land, 23% operated inherited land, 21% used
communal land, 21% purchased land and 5% obtained land through gifts. The diversity of tenure
arrangements has implications for farmers' willingness and capacity to make long-term investments in
land-improving technologies and production infrastructure.

Table 2: Farm Resource and Institutional Characteristics of Respondents

Variable Category Frequency Percentage (%)
Source of capital Personal savings 35 35
Credit/loan 19 19
Family and friends 21 21
Money lenders 11 11
Cooperatives 14 14
Labour source Family 31 31
Hired 22 22
Communal 10 10
Family and hired 16 16
Mechanized 17 17
Land tenure Inheritance 23 23
Lease 30 30
Communal 21 21
Purchase 21 21
Gift 5 5

Source: Field Survey, 2026.

3.3 Profitability of Cabbage Production

Table 3 shows that cabbage production was profitable during the survey period. Average yield was 30
tonnes/ha at a mean selling price of ¥120,000/tonne, generating total revenue of ¥3,600,000/ha. With
variable costs of 8¥630,000/ha, the gross margin was :2,970,000/ha, while the gross margin-to-variable-
cost ratio of 4.71 indicates that each ¥¥1.00 invested in variable inputs generated ¥4.71 in gross margin.
The finding agrees with Ebojei (2016) and Mailumo et al. (2016), who reported positive returns from
cabbage production in Plateau State, including Jos North. It is also consistent with evidence that
horticultural enterprises can provide significant income opportunities where productivity, input
availability and market access are favourable (Weinberger & Lumpkin, 2007; Schreinemachers et al.,
2018). However, differences in production year, prices, scale, production systems and cost structures
should be considered when comparing profitability estimates.
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Table 3: Gross Margin Analysis of Cabbage Production per Hectare

Item Value
Average yield (tonnes/ha) 30
Average price (N/tonne) 120,000
Total revenue (N/ha) 3,600,000
Total variable cost (3¥/ha) 630,000
Gross margin (}/ha) 2,970,000
Gross margin-to-variable-cost ratio 4.71

Source: Field Survey, 2026.

3.4 Determinants of Cabbage Yield

The regression model explained 78% of the variation in cabbage yield (R* = 0.78; adjusted R? = 0.77),
while the F-statistic of 84.14 showed that the explanatory variables were jointly significant.

Fertilizer application ( = 0.85; p < 0.001) and labour use (B = 0.56; p < 0.001) were positive and highly
significant, indicating their strong association with higher cabbage yield. These findings agree with
Ebojei (2016), Adeoye (2020) and Mailumo et al. (2016), who identified fertilizer and labour as important
inputs in vegetable production.

Hybrid seed adoption was also positive and significant (f = 1.10; p = 0.006), indicating higher predicted
yield among adopters, holding other variables constant, consistent with the importance of improved
planting materials (Adeoye, 2020). Manual land preparation had a negative and significant coefficient (3
= —0.45; p = 0.025), indicating lower predicted yield relative to the reference category, although this
represents an association rather than definitive causality.

Overall, fertilizer, labour and hybrid seed adoption were positively associated with cabbage yield, while
manual land preparation was negatively associated with yield, highlighting the importance of improved
inputs, planting materials and efficient farm operations.

Table 4: Multiple Linear Regression Estimates of Cabbage Yield

Variable Coefficient Standard Error  t-Statistic  p-Value

Constant 2.50 0.75 3.33%%x* 0.001

Fertilizer (kg/ha) 0.85 0.12 7.08%** <0.001

Labour (man-days/ha) 0.56 0.15 3.73%** <0.001

Hybrid seed adoption 1.10 0.40 2.775%* 0.006

Manual land preparation —-0.45 0.20 —2.25%% 0.025

R? 0.78

Adjusted R? 0.77*

F-statistic 84.14

Note: **p < .05; ***p < .01. Hybrid seed adoption was coded 1 = adopter and 0 = otherwise; manual land
preparation was coded 1 = manual and 0 = otherwise.

Source: Regression Analysis, 2026.

3.5 Constraints to Cabbage Production

Table 5 shows that high fertilizer cost was the major constraint, reported by 77% of respondents, followed
by high agrochemical cost (72%) and pest and disease incidence (70%). Poor climatic conditions (67%),
inadequate capital (61%), high labour cost (59%), lack of modern production technologies (55%),
insecurity/conflict (54%) and poor extension access (50%) were also important constraints.

The prominence of high input costs is consistent with Adeoye (2020), who identified costly improved
inputs and pest and disease problems as major constraints to vegetable production in Nigeria. Magaji
(2015) similarly reported insect and disease attacks as important challenges among cabbage farmers in
Kaduna State. Inadequate capital may limit timely access to improved seed, fertilizer, agrochemicals,
irrigation and labour, while limited extension contact may constrain access to technical recommendations
on input use, pest management and improved production practices. These constraints highlight the need
for affordable inputs, improved extension services and better access to production finance.
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Table 5: Major Constraints to Cabbage Production

Constraint Frequency Percentage (%)
High fertilizer cost 77 77
High agrochemical cost 72 72
Pest/disease incidence 70 70
Poor climatic conditions 67 67
Inadequate capital 61 61
High labour cost 59 59
Lack of modern technology 55 55
Insecurity/conflict 54 54
Poor extension access 50 50

Source: Field Survey, 2026.
Note: Multiple responses were permitted; consequently, percentages do not sum to 100%.

4. CONCLUSION

The study established that cabbage production in Jos North Local Government Area of Plateau State is
economically viable, generating a substantial gross margin of 32,970,000 per hectare under the prevailing
production and market conditions. The gross margin-to-variable-cost ratio of 4.71 further indicates
favourable short-run financial performance of the enterprise.

The regression estimates indicate that fertilizer application, labour utilization and hybrid seed adoption
were positively associated with cabbage yield, whereas manual land preparation exerted a significant
negative influence on productivity. These results emphasize the importance of appropriate input
utilization and technological choice in improving farm-level productivity.

Despite the favourable profitability profile, cabbage production remains constrained by high fertilizer and
agrochemical costs, pest and disease incidence, climatic challenges, inadequate capital, high labour costs,
limited access to modern production technologies, insecurity and inadequate extension services. These
constraints may undermine the sustainability of the enterprise if production costs continue to increase
without corresponding improvements in productivity and output prices.

5. RECOMMENDATIONS

The study therefore recommends the following:

1. Improved access to affordable inputs: Agricultural development programmes should facilitate timely
access to quality fertilizer, agrochemicals and improved seed varieties at competitive prices.

2. Expansion of agricultural credit: Financial institutions and agricultural development programmes
should design accessible credit products suitable for smallholder vegetable farmers, with repayment
arrangements aligned with the production and marketing cycle.

3. Promotion of appropriate mechanization: Mechanization services should be promoted particularly for
land preparation and other labour-intensive operations where appropriate, affordable machinery can
improve timeliness and reduce excessive labour requirements.

4. Strengthening of agricultural extension: Extension services should be strengthened to improve farmers'
knowledge of fertilizer management, improved seed technologies, integrated pest management, irrigation
management and climate-smart production practices.

5. Integrated pest and disease management: Farmers should receive technical support on preventive and
integrated approaches to pest and disease management to reduce yield losses and excessive dependence
on agrochemicals.

6. Promotion of climate-resilient production: Irrigation infrastructure, water-management technologies
and climate-smart agronomic practices should be promoted to reduce production risks associated with
climatic variability.
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