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Abstract 

This study examined factors influencing socio-economic characteristics of rice-farming households 

on the probability of operating large farm sizesin Northwest Nigeria. Multistage sampling 

procedure was used to select 387 rice-farming households from Kano, Kebbi, and Jigawa States. 

Primary datawere collected with the useof a structured questionnaire. Farm size was categorised 

into small (0.1–1.99 ha), medium (2.00–4.99 ha), and large (5.00 ha and above) holdings. Descriptive 

statistics and an Ordered Logit model to analyse the data. The results showed that 69.0% of the 

households operated small farms, 23.0% operated medium farms, while 8.0% operated large farms, 

with a mean farm size of 1.45 ha. The Ordered Logit model revealed that sex (β = 1.05; p < 0.01), 

household size (β = 0.29; p < 0.05), and land tenure security (β = 0.65; p < 0.01) had significant 

positive effects on the likelihood of operating larger farm sizes. The findings indicate that 

household characteristics and security of land tenure are important determinants of farm-size 

category among rice-farming households. The study concluded that improving land tenure security 

and strengthening farmers’ access to productive resources could increase the likelihood of rice-

farming households operating larger and more economically viable farm holdings. It recommended 

policies that enhance secure access to agricultural land, promote efficient land utilisation, and 

improve access to productive resources for rice-farming households in Northwest Nigeria. 

Keywords: Rice-farming households; Large farms; Socio-economic characteristics; Northwest 

Nigeria. 
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1. INTRODUCTION 

Farm size is an important structural characteristic of agricultural production because it 

influences the scale of production, choice and adoption of technologies, input utilisation, 

labour requirements, access to agricultural credit, and farm income. Farmers operating 

larger holdings generally have greater opportunities to expand production and spread 

fixed production costs over a larger area(Hao et al., 2025). However, the ability of farming 

households to acquire and retain larger parcels of agricultural land is not determined by 

land availability alone. Household characteristics, economic resources, institutional 

arrangements, and access to productive assets can influence the farm-size category in 

which a household operates. Understanding these factors is therefore important for 

designing policies aimed at improving agricultural productivity and promoting 

sustainable farm expansion. 

 

In Nigeria, agricultural land is characterised by differences in access, ownership, 

inheritance, leasing arrangements, and tenure security(Nara et al., 2021). These factors 

can contribute to differences in farm size among farming households. Household 
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demographic characteristics may also influence farm-size decisions. For instance, 

household size can affect the availability of family labour and the capacity of a household 

to cultivate additional land. Similarly, gender differences in access to land, credit, labour, 

and other productive resources may affect the ability of male- and female-headed 

households to operate larger farms(Daudu et al., 2026). Farming experience, education, 

access to credit, extension contact, and other socio-economic characteristics may likewise 

influence farmers’ capacity to acquire resources, make production decisions, and expand 

their farm holdings. 

 

The issue is particularly important in Northwest Nigeria, where rice farming constitutes 

an important agricultural activity and provides a major source of livelihood for rural 

households. Kano, Kebbi, and Jigawa States are among the important rice-producing 

areas in the region. However, rice-farming households operate farms of different sizes, 

ranging from relatively small holdings to larger commercial-oriented farms. Differences 

in farm size may reflect variations in household characteristics, access to productive 

resources, land tenure arrangements, and farmers’ capacity to mobilise resources for 

agricultural production. Consequently, identifying the factors associated with the 

probability of operating a larger farm is essential for understanding the structural 

conditions affecting rice production in the region. 

 

Although previous studies(Enyew & Gobie, 2025) have examined agricultural 

productivity, access to credit, landholding patterns, and the socio-economic 

characteristics of farmers in Nigeria, relatively limited attention has been given to the 

factors influencing the probability of rice-farming households moving across different 

farm-size categories, particularly in Northwest Nigeria. Much of the existing literature 

treats farm size as a continuous variable, thereby overlooking the ordered nature of farm-

size categories. In reality, farm holdings can be classified into small, medium, and large 

categories, and movement from one category to another represents an ordered outcome. 

Analysing farm size in this manner provides useful information on the characteristics 

associated with the likelihood of operating a larger farm.The Ordered Logit model 

provides an appropriate analytical framework for this purpose because the dependent 

variable consists of farm-size categories that have a natural order from small to medium 

and large holdings. The model makes it possible to estimate how household 

characteristics and other relevant factors influence the probability that a rice-farming 

household belongs to a higher farm-size category. Such evidence is useful for identifying 

the characteristics and institutional conditions that may facilitate or constrain farm 

expansion among rice-farming households. 

 

Against this background, this study examines the determinants of the probability of 

operating large farm sizes among rice-farming households in Northwest Nigeria, using 

an Ordered Logit model. Specifically, the study identifies the socio-economic and 

institutional characteristics associated with farm-size distribution and assesses their 

influence on the likelihood that a rice-farming household operates a larger farm. The 

findings are expected to provide empirical evidence for policies and programmes aimed 

at improving farmers’ access to land and productive resources, strengthening land tenure 

security, and promoting efficient and sustainable expansion of rice-farm holdings in 

Northwest Nigeria. 

 

2. MATERIALS ANS METHODS  

Study Area 

The study was conducted in Northwest Nigeria, comprising Kano, Katsina, Kaduna, 

Kebbi, Jigawa, Sokoto, and Zamfara States. The region lies between latitudes 10°N and 

13°N and longitudes 4°E and 9°E, covering approximately 216,956 km², which represents 
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about 24% of Nigeria’s total land area (Amfani, 2018, and National Bureau of Statistics 

(NBS), 2021). The climate is characterised by distinct wet and dry seasons, with annual 

rainfall ranging from 600 to 1,200 mm and temperatures reaching about 40°C during the 

dry season (Steve Hatfield-Dodds, 2007). Agriculture is the dominant economic activity, 

with rice, maize, sorghum, millet, and cowpea being the major food crops, alongside 

livestock production (Abel & Chukwuka, 2024). The region is one of Nigeria’s principal 

rice-producing zones but continues to face challenges such as limited access to 

agricultural finance, poverty, and insecurity, which have implications for agricultural 

production and farmers' access to credit.  

 

Sampling Procedure and Data Collection  

The sample size was determined using  Cochran (1977) formula for an unknown 

population at a 95% confidence level and a 5% margin of error, which yielded a minimum 

sample size of 387 rice farming households. Multistage sampling procedure was used to 

select the households, with the first stage involving a purposive selection of Kano, Kebbi, 

and Jigawa States. Finally, simple random sampling was used to select 43 rice-farming 

households from each community, giving a total sample of 387 respondents(Table 1). 

 

Table 1: Questionnaire Distribution (n = 387) 

State  Selected ADP Zone   Community   Sample Size 

Kano  Kano South    Kura    43 

      Bunkure   43 

      Garyn Malam   43  

Total           129 

Kebbi   Argungu    Bunza                  43 

      Zagga Bagudo   43 

      Dakingari Suru                 43  

Total           129 

Jigawa  Hadejia    Guri    43 

      Kafin Hausa   43 

      Jahun    43  

Total           129 

Grand Total          387  

Source: Field Survey, data 2025 

 

Demographic characteristics such as age, gender, education, and farm size were obtained 

using a structured questionnaire. To obtain information on access to agricultural credit, 

Focus Group Discussions (FGDs) were held with rice farmers. Information about the 

institutional factors was obtained through Key Information Interviews (KIIs) 

 

Analytical Technique 

The Ordered Logit model was employed to analyse the factors influencing farm-size 

distribution because the dependent variable comprises inherently ordered categories: 

small-scale (0.10–1.99 ha), medium-scale (2.00–4.99 ha), and large-scale (≥5.00 ha).  The 

model was considered appropriate because it preserves the ranking information 

contained in the dependent variable and has been widely applied to empirical studies 

involving ordered outcomes(Jambo and Mukanyau, 2025). The observed ordinal outcome 

is determined as:The dependent variable for farm size distribution was defined as: 

 

F1 = Small farm size (0.1 – 1.999ha) 

F2 = Medium farm size (2.00 – 4.999ha) 

F3 = Large farm size (≥ 5.00ha)  
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The latent variable of the ordered logit model was specified as;  

.  
  = β0 + β1b1 + β2b2 + β3b3 + β4b4 + β5b5 + β6b6 + β7b7 + β8b8 + β9b9 + β10b10 + β11b11 + β12b12+ 

β12b13 + єi …………………………………………………………………………………. … (1) 

 

The observed farm size categories were expressed as;  

Fi =  1, if Fi ≤  1 

 2, if  1 ˂ Fi ≤   2 

 3, If Fi ˃  3 

 Where; 

 

Fi = latent variable representing the probability of a household operating in a large farm 

size category. 

Fi = Observed farm size category 

Fi = 1 represents a small farm size 

Fi = 2 represents a medium farm size  

Fi = 3 represents a large farm size  

 1 and  2 = threshold (cut-points) parameter to be estimated  

β0 = Constant 

β1 – β13 = Coefficients of explanatory variables  

єi = stochastic error term assumed to follow a logistic distribution 

The explanatory variable included in the model was defined as follows;  

b1 = Age of household head (years) 

b2 = Sex (male = 1, female = 0) 

b3 = Access to agricultural credit (yes = 1, no = 0) 

b4 = Contact to extension agent (yes = 1, no =0) 

b5 = Cooperative membership (yes = 1, no = 0)  

b6 = Educational level (none = 0, primary = 1, secondary = 2, tertiary = 3) 

b7 = Household size (number of household members) 

b8 = Off-farm income (N) 

b9 = Farming experience (years) 

b10 = Distance to market (km) 

b11 = Total rice output harvested per year (kg) 

b12 = Collateral requirement (yes =1, no =0) 

b13 = Land tenure security (secured title = 1, otherwise = 0) 

 

The cumulative probability function for the Ordered Logit model is specified as follows: 

P (Fi ≤ j) = 
 

          
……………………………………………………………………. ……..(2) 

Where; 

J = 1, 2……………...J-1 

Apriori expectation was that b1 to b11 ˃ 0, b12 to b13 ˂ 0. 

 

3. RESULTS AND DISCUSSION 

Socioeconomic Characteristics of the Respondents 

The socioeconomic characteristics show that most respondents were within the 

economically active age group. About 30.5% were aged 51 years and above, while 27.4% 

and 25.3% were within the 21-30 and 31-40 age brackets, respectively. The mean age 

index of 3.40 (SD = 1.272) indicates a predominantly economically active farming 

population, consistent with Sadiq et al., (2022), who reported that rice farmers in Nigeria 

largely fall within the productive age range. 

 

Educational attainment indicates that 38.2% of respondents had secondary education, 

37.7% had primary education, 18.6% had no formal education, and 5.5% had tertiary 
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education. The mean educational index of 1.30 (SD = 0.833) suggests that most farmers 

had basic formal education. This finding is consistent with Muhammad et al. (2025), who 

reported that Nigerian smallholder rice farmers predominantly possess primary or 

secondary education. 

 

Household size was relatively large, with 45.5% of respondents having 6–10 members 

and 27.9% having 11–15 members, while 15.5% and 11.1% had 0–5 and 16–20 members, 

respectively. The mean household-size index was 2.35. The predominance of medium-to-

large households suggests considerable availability of family labour, which remains 

important in rural agrarian economies where mechanisation is limited. This finding 

agrees with  Olaitan et al. (2025), who reported that rice-farming households in Nigeria 

are predominantly characterised by medium-to-large household sizes. 

 

Farming experience was relatively high, as 41.9% of respondents had at least 16 years of 

experience, 31.8% had 6–10 years, 17.3% had 11–15 years, and 9.0% had less than five 

years. The mean experience index of 2.92 (SD = 1.046) indicates substantial accumulated 

production knowledge and managerial experience among respondents. Such experience 

can enhance production decisions, input utilisation, and adaptive capacity. This is 

consistent with Amadi et al. (2026), who found that farming experience improved total 

factor productivity among Nigerian rice farmers through enhanced production efficiency 

and input utilisation. 

 

Rice output was concentrated in the medium and high categories: 23.3% of respondents 

produced below 1,000 kg, 42.1% produced 1,000–4,999 kg, and 34.6% produced at least 

5,000 kg. The mean output index of 2.11 (SD = 0.759) indicates a concentration in the 

medium- and high-output categories. This pattern suggests that a substantial proportion 

of rice farmers operate beyond purely subsistence production, potentially reflecting 

access to productive resources such as land, labour, improved seed, fertilizer, 

mechanisation, and credit. The finding is supported by Vihi et al. (2024), who established 

that improved seed, fertilizer, and pesticides significantly influence rice productivity 

among Nigerian farmers. 

 

Access to extension services was relatively high, with 88.1% of respondents reporting 

contact with extension agents compared with 11.9% without contact. This contrasts with 

Effiong et al.(2023), who reported that 77.5% of cassava farmers in Anambra State lacked 

extension contact, and Solomon (2018), who found that 85.83% of smallholder farmers in 

Bayelsa State had no access to extension services. The relatively high extension coverage 

observed in the study area may enhance farmers’ access to technical information and 

improved production practices. 

 

Cooperative membership was also high, with 81.4% of respondents belonging to 

cooperative societies compared with 18.6% who did not. This indicates the importance of 

collective action and social capital within the rice-farming system. Cooperatives can 

facilitate access to credit, inputs, training, and markets, thereby reducing some of the 

transaction and information constraints faced by smallholders. The finding is consistent 

with Kehinde et al. (2025), who reported that cooperative participation improves income 

stability and reduces poverty among Nigerian smallholder farmers. 

 

Regarding collateral requirements, only 5.7% of respondents reported that collateral was 

required to obtain agricultural credit, whereas 94.3% accessed credit without collateral 

requirements. The low incidence of collateral requirements may reflect the importance of 

informal and cooperative-based lending arrangements, where physical collateral is often 

substituted with social trust, group guarantees, or membership obligations. This is 
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particularly relevant to smallholders who may lack formal land titles and other 

pledgeable assets. The finding supports Simons-Cappa et al. (2026),  who observed that 

informal lending institutions contribute to rural financial inclusion through flexible 

collateral conditions. Table 2 shows the socioeconomic characteristics of respondents. 

 

Table 2: Socioeconomic Characteristics of Respondents 

Variable  Frequency %  Mean (x ̄) Std. Dev 

Age(years)      3.40  1.272  

Below 20  14  3.6 

21-30   106  27.4 

31-40   98  25.3  

41-50   51  13.2 

Above 51  118  30.5 

Sex    

Male   275  71.1 

Female   112  28.9  

Education Level  

No Formal Education 72  18.6 

Primary Education 146  37.7 

Secondary Education 148  38.2  

Tertiary Education 21  5.5 

Household Size     2.35  0.872  

1 - 5   60  15.5   

6 - 10   176  45.5  

11- 15   108  27.9 

16 – 20                 43  11.1 

Farming Experience (Years)                 2.92  1.046 

Below 5                 35  9.0 

6 – 10   123  31.8 

11 – 15   67  17.3  

≥16   162  41.9 

Total Rice Output(kg)                 2.11   0.759 

Below 1,000  90  23.3 

1,000 – 4,999  163  42.1   

≥5,000   134  34.6 

Access to Extension   

Extension Contact 341  88.1 

Non-Contact  46  11.9 

Cooperative Membership  

Cooperative Member 315  81.4 

Non-member  72  18.6 

Off-farm Income(N)   

No off-farm income 116  30.0 

 Below 100,000                 153  39.5 

Above 100,00  118  30.5 

Agricultural Credit Access  

Access                  337  87.1   

Non-access  50  12.9 

Collateral Requirement   

Use Collateral  22  5.7        

No Collateral  365  94.3 

Source: Field Survey, 2025 
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Determinants of Farm Size Category - Odds Ratio Estimates for the Ordered Logit 

Analysis  

The odds ratios from the Ordered Logit model indicate how the explanatory variables 

affect the cumulative odds of rice-farming households being in a higher farm-size 

category. An odds ratio (OR) greater than one indicates an increased likelihood of 

occupying a higher category, whereas an OR below one indicates a reduced likelihood.  

 

The model was statistically significant (LR χ² = 65.65; p < 0.01), confirming that the 

explanatory variables jointly influenced farm-size distribution among rice-farming 

households in Northwest Nigeria. 

 

Sex had a positive and highly significant effect (OR = 2.844; p < 0.01), indicating that male 

farmers had approximately 2.8 times higher cumulative odds of being in a higher farm-

size category than female farmers. This may reflect gender disparities in access to land, 

labour, capital, and farm expansion opportunities under customary tenure arrangements. 

The finding agrees with Adenegan (2013) and Hamidu 2025), who reported that unequal 

access to productive resources constrains female farmers’ capacity for farm expansion 

and agricultural commercialisation. 

 

Access to agricultural credit had a positive and significant effect at the 10% level (OR = 

1.793), implying that farmers with credit access had approximately 1.8 times higher 

cumulative odds of operating within a higher farm-size category. Credit can relax 

financial constraints and facilitate land acquisition, labour hiring, input purchase, and 

farm expansion. This finding is consistent with Yuni et al., (2022), who found that credit 

access significantly improved farm investment decisions and expansion among rice-

producing households. 

 

Educational level was positive and significant at the 10% level (OR = 1.244), indicating 

that an additional level of education increased the cumulative odds of occupying a higher 

farm-size category by approximately 24.4%. Education can improve managerial capacity, 

access to information, technology adoption, and resource mobilisation, thereby 

supporting farm expansion. The finding is consistent with Kabiru (2019), who reported 

that educational attainment enhances agricultural productivity and commercialisation in 

Nigeria and other Sub-Saharan African countries. 

 

Household size had a positive and significant effect at the 5% level (OR = 1.330), 

indicating that a unit increase in household size increased the cumulative odds of 

operating within a higher farm-size category by approximately 33.0%. This may be 

attributed to the greater availability of family labour, which reduces dependence on hired 

labour and facilitates cultivation of larger areas, particularly where mechanisation is 

limited. The result corroborates Ibrahim-Olesin et al. (2023), who identified household 

labour availability as an important determinant of farm expansion among rice and maize 

farming households in Northern Nigeria. 

 

Total rice output had a negative and weakly significant effect at the 10% level (OR = 

0.836), indicating that an increase in output reduced the cumulative odds of occupying a 

higher farm-size category by approximately 16.4%. This seemingly counterintuitive result 

may reflect productivity intensification, whereby farmers achieve higher output through 

improved technology, input use, and management practices without expanding 

cultivated land. Thus, productivity growth does not necessarily imply farm-size 

expansion, consistent with Byerlee et al. (2014), who highlighted the increasing role of 

intensification in agricultural productivity growth. 
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Collateral requirement had a negative and weakly significant effect (OR = 0.382; p < 0.10), 

implying that farmers facing collateral requirements had approximately 61.8% lower 

cumulative odds of occupying a higher farm-size category. This result underscores the 

potential constraint imposed by collateral requirements on access to agricultural finance, 

particularly among smallholders with limited acceptable assets. The finding supports the 

credit rationing perspective and is consistent with Balana and Oyeyemi (2022), who 

identified collateral requirements as an important constraint to agricultural investment 

among smallholder farmers. 

 

Land tenure security had a positive and highly significant effect (OR = 1.921; p < 0.01), 

indicating that farmers with secure tenure arrangements had approximately 1.9 times 

higher cumulative odds of operating within a higher farm-size category. Secure land 

rights can reduce tenure-related uncertainty and strengthen incentives for land 

improvement, investment, and farm expansion. This finding agrees with Dabessa Iticha 

and Han (2025), who emphasised the role of tenure security in promoting agricultural 

investment, productivity growth, and rural transformation. 

 

Age (OR = 0.995), extension contact (OR = 0.971), cooperative membership (OR = 0.846), 

off-farm income (OR = 1.100), farming experience (OR = 0.833), and distance to market 

(OR = 0.881) were statistically insignificant, indicating that they did not independently 

explain differences in farm-size categories during the study period. 

 

Overall, the odds-ratio estimates show that sex, access to agricultural credit, education, 

household size, and land tenure security increased the likelihood of occupying higher 

farm-size categories, whereas rice output and collateral requirements reduced it. Sex and 

land tenure security emerged as particularly important determinants, highlighting that 

farm-size distribution is shaped not only by productive capacity but also by institutional 

factors governing access to finance, resources, and secure land rights. 

 

Table 3: Determinants of Farm Size Category - Odds Ratio Estimates for the Ordered Logit AnalysisDependent 

Variable: Farm Size Distribution Category (Small = 1, Medium = 2, Large = 3) 

Variable Odds Ratio  95%    P-value 

  (OR)  Confidence Interval 

Age  0.995  0.849 - 1.168    0.955 

Sex  2.844***               1.710 - 4.730    0.000 

Credit Access 1.793*  0.980 - 4.730    0.058 

Ext Contact  0.971  0.514 - 1.836    0.058 

Coop  

Membership 0.846  0.485 - 1.475    0.555 

Edu Level  1.244*  0.976 - 1.586    0.078 

Household  

Size  1.330**                1.026 - 1.724    0.031 

Off-farm  

Income  1.100  0.916 - -1.321    0.307  

Farm Exp 0.833  0.656 - 1.957    0.132 

Distance to  

Mkt  0.881  0.721 - 1.077    0.216 

Total Rice 

Output  0.836*  0.698 - 1.001    0.051 

Collateral  

Requirement 0.382*  0.134 - 1.089    0.072 

Land Tenure  

Security 1.921***               1.220 - 1.024    0.005 
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Source: Field Survey, 2025 

 

Determinant of Farm Size Category - Average Marginal Effects of the Explanatory 

Variables on the Probability of Operating a Large Farm-Size Category 

Table 4 presents the Average Marginal Effects (AME) of the explanatory variables on the 

probability of a rice-farming household operating within the large farm-size category. 

The marginal effects indicate the change in the predicted probability associated with a 

unit change in each explanatory variable, holding other factors constant. Positive 

coefficients indicate an increased probability of operating a large farm, while negative 

coefficients indicate a reduced probability. 

 

Sex had a positive and highly significant effect at the 1% level (dy/dx = 0.107), indicating 

that being male increased the probability of operating a large farm by approximately 10.7 

percentage points. This may reflect gender disparities in access to land, labour, 

agricultural finance, and other productive resources that facilitate farm expansion. The 

finding is consistent with Charles et al. (2023), who reported that male-headed 

households generally operate larger farm holdings due to better access to land, capital, 

and commercialisation opportunities in Nigeria and Sub-Saharan Africa. 

 

Access to agricultural credit had a positive and weakly significant effect at the 10% level 

(dy/dx = 0.060), increasing the probability of operating a large farm by approximately 6.0 

percentage points. This suggests that credit access relaxes financial constraints and 

facilitates land acquisition, input purchase, labour hiring, and farm expansion. The 

finding supports Balana et al. (2022), who observed that improved access to agricultural 

credit facilitates investment and expansion of farm enterprises among rural households. 

 

Educational level had a positive and weakly significant effect (dy/dx = 0.022; p < 0.10), 

indicating that an additional level of education increased the probability of operating a 

large farm by approximately 2.2 percentage points. Education may enhance managerial 

capacity, access to information, technology adoption, and the ability to identify profitable 

opportunities. This finding aligns with Padhy and Kumar (2015), who reported a positive 

relationship between education and farm commercialisation among Nigerian farmers. 

 

Household size also increased the probability of operating a large farm by approximately 

2.9 percentage points. This relationship may reflect the contribution of family labour to 

farm expansion, particularly where mechanisation is limited, and larger households can 

reduce dependence on hired labour. The finding is consistent with Tennhardt et al. 

(2024), who reported that household labour availability significantly influences farm-size 

and agricultural production decisions among smallholder farmers. 

 

Total rice output had a negative and significant effect at the 5% level (dy/dx = −0.018), 

indicating that an increase in output reduced the probability of operating a large farm by 

approximately 1.8 percentage points. This may reflect agricultural intensification, 

whereby farmers achieve higher output from existing land through improved 

technologies, inputs, and management practices rather than through land expansion. 

Similar evidence was reported by Huang and Wang (2024), who showed that 

productivity gains can be achieved through improved technologies and management 

without proportional increases in farm size. 

 

Collateral requirement had a negative and weakly significant effect at the 10% level 

(dy/dx = −0.099), reducing the probability of operating a large farm by approximately 9.9 

percentage points. The result indicates that collateral constraints may restrict access to the 

financing required for land acquisition and farm investment, particularly among farmers 
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with limited acceptable assets. This finding supports Balana and Oyeyemi (2022b), who 

identified collateral requirements as a major constraint to agricultural financing among 

Nigerian smallholder farmers. 

 

Land tenure security had a positive and highly significant effect at the 1% level (dy/dx = 

0.067), implying that secure tenure increased the probability of operating a large farm by 

approximately 6.7 percentage points. Secure land rights reduce uncertainty and 

strengthen farmers’ incentives to undertake long-term investments and expand cultivated 

areas. This finding is consistent with Rupert and Sherlock 2025), who reported that secure 

land tenure encourages agricultural investment, productivity improvement, and 

expansion of cultivated land. 

 

Age, extension contact, cooperative membership, off-farm income, farming experience, 

and distance to market were statistically insignificant, indicating that these variables did 

not independently affect the probability of operating within the large farm-size category 

during the study period. 

 

The marginal effects indicate that sex, access to agricultural credit, educational 

attainment, household size, and land tenure security increased the probability of 

operating large farms, whereas total rice output and collateral requirements reduced it. 

Sex and land tenure security exerted the strongest positive effects, highlighting the 

importance of gender-related resource access and secure land rights in farm expansion. 

The findings further suggest that farm-size growth is not necessarily synonymous with 

productivity growth, as higher output may be achieved through intensification rather 

than expansion of cultivated land. 

 

Table 4: Determinant of Farm Size Category - Average Marginal Effects of Explanatory Variables on the 

Probability of Operating a Large Farm Size Category  

 (Dependent Variable: Probability of operating a Large Farm Size Category)  

Variable   AME  St.   z-  p-  95% 

   dy/dꭓ  Error  value value  Confidence  

          Interval 

Age   -0.000  0.008  -0.6 0.955  -0.017 - 0.016 

Sex   0.107***                0.027  4.03 0.000  0.055 - 0.159  

Credit Access  0.060*  0.032  1.90 0.057  -0.002 - 0.122 

Ext. Contact  -0.003  0.033  -0.09 0.929  -0.068 - 0.062  

Coop Membership -0.017  0.029  -0.59 0.553  -0.074 - 0.040 

Educational Level 0.022*  0.013  1.76 0.078  -0.002 - 0.047 

Household Size                0.029**                0.014  2.15 0.032  0.003 - 0.056 

Off-farm Income 0.010  0.010  1.02 0.306  -0.009 - 0.029 

Farming Exp  -0.019  0.013  01.50 0.134  -0.043 - 0.006 

Distance to Market -0.013  0.011  -1.24 0.216  -0.34 - 0.008 

Total Rice Output -0.018**               0.009  -1.97 0.049  -0.37 - -0.000 

Collateral Req  -0.99*  0.056  -1.77 0.076  -0.208 - 0.010 

Land Tenure Security  0.067***  0.024  2.81 0.005  0.020 - 0.114 

Note: Average Marginal Effects (AMEs) measure the change in the probability of operating within the 

large farm size category associated with a one-unit change in each explanatory variable, holding other 

variables constant. Positive marginal effects indicate an increase in the probability of operating a large 

farm size category, while negative marginal effects indicate a decrease in that probability. 

***p < 0.01, **p < 0.05, *p < 0.10. 

Source: Field Survey, 2025 
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4. CONCLUSION AND RECOMMENDATIONS 

Farm-size category is significantly influenced by sex, access to agricultural credit, 

education, household size, rice output, collateral requirements, and land tenure security. 

In particular, male farmers, households with greater labour availability, educated 

farmers, those with access to credit, and farmers with secure land tenure were more likely 

to operate larger farms. In contrast, collateral requirements and higher rice output 

reduced the likelihood of occupying larger farm-size categories. The findings, therefore, 

indicate that farm-size distribution is shaped not only by land availability but also by 

financial, demographic, and institutional conditions. 

 

Based on the findings, the study recommends improving land tenure security and access 

to agricultural credit, particularly through alternative collateral arrangements that reduce 

financing constraints for smallholder farmers. Gender-responsive land and agricultural 

policies should also improve women’s access to land and productive resources. Finally, 

agricultural interventions should promote productivity-enhancing intensification, 

enabling farmers to increase rice output through improved technologies and input use 

without relying solely on expansion of cultivated land. 
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