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ABSTRACT 

This work is centered on determinants of output and profitability analysis among 

lowland rice producers in North West, Nigeria. A multi-stage sampling design 

was utilized, at the fourth-stage, a random sampling approach was utilized to 

select 200 lowland rice producers. Primary data of cross-sectional sources were 

utilized for this research, the data were estimated utilizing descriptive statistics, 

farm budgetary method, and stochastic production frontier version. The result 

shows that approximately 78% of lowland rice producers were male with mean 

age of 42 years. They are small-scale producers with an average farm size of 1.27 

hectares. The lowland rice production is profitable with an evaluated gross margin 

(GM) and net farm incomes of 916219.39 and 868078.35 Naira per hectare. The 
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fertilizer usage, seed, farm size, agrochemicals, and labour were significant and 

positively affect the quantity of rice produced. The investigation recommends that 

credit at single interest rate should be giving to rice producers.  

Keywords: Agrochemicals, lowland rice producers, farm budgetary technique, 

Nigeria, Stochastic production frontier model,  

 

INTRODUCTION 

 

Rice (Oryza sativa) is one of the significant and importance cereal crops grown 

and eaten worldwide (Ojo et al., 2020). Rice rated third coming next to wheat and 

maize with regard to world output (Imolehin and Wada, 2000). Nigeria is one of 

the major rice consumers in the world and one of the major growers of rice in 

Africa (FAO, 2015). Nigeria has numerous abilities for enhanced output as the 

country is endowed with sufficient rice farming conditions (Alabi and Anekwe, 

2022). Rice has retained its rank as one of the hopeful commercial crop for 

enhancing food security, increasing economic growth, and alleviating poverty 

(Houngue and Nonvide, 2020). Rice plays a significant part in household 

foodstuffs in developing countries and constitute the main produce in the wage 

against poverty, food insecurity in Africa (Seck et al., 2013). Rice productivity in 

sub-Saharan countries such as Nigeria is low, income of farmers is low, 

profitability is low, this is due to traditional methods of farming, land 

fragmentation, poor irrigation facilities, lack of modern farm technologies, lack 

of credit, and the impact of climate change (Chandio et al., 2017). Approximately, 

90% of domestic rice output in Nigeria comes from feeble planned, resource poor, 

peasant, small-scale growers (USAID, 2009). The resource poor farmers use low 

input requirements, use low-input strategy, and has low productivity (IFAD, 

2012). The smallholder farmers in Africa such as Nigeria are not so much 

productive when equate to global levels arising in lower outputs, and lower 

profitability (FAO, 2014). Africa has the lowest cereal crops output per hectare 

when compared to any other parts of the world, in some instances there has been 

reducing output per unit area.  According to Obih and Baiyegunhi (2017) and 

USDA (2016) the yearly quantity of rice supplied in Nigeria was 2.7 million 

metric tons, the annual consumption of rice was 5 million metric tons, with the 

demand-supply gap of 2.3 million metric tons. Nigeria has approximately 4.6 

million ha of land appropriate for rice farming, but approximately 1.8 million ha 

of land accounting for 39% is under rice farming (Danbata et al., 2013). Five main 

rice farming systems have been recognized in Nigeria, they include: upland rain-
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fed, deep water, inland shallow swamp, floating lowland, and irrigation farming 

systems. Akpokodge at al. (2001) reported that approximately 46% of the total 

area devoted to rice farming in Nigeria is for irrigated and rain-fed upland rice 

production systems. Table 1 shows the output of rice in Nigeria and the world. 

Nigeria in 2021 and 2022 produced approximately 1.06 % and 1.09% of the world 

rice output, respectively. Similarly, Table 2 shows the rice cultivated area 

(hectares) in Nigeria and the world for 2021 and 2022, respectively (FAO, 2024). 

In Africa, rice is listed as one of the speedy emerging food crops, the demand in 

the area is rising by approximately 6%, but then the gap between the demand and 

output also continue to rise (Miassi et al.,2023). It is important to evolve 

agricultural strategies to increase the output of farmers for an advancement on one 

hand, and the other hand in the provision of rice. Smallholder rice producers in 

Nigeria are confronted with numerous problems such as low productivity, little-

access to farm resources and assets, post-harvest losses, lack of support extension 

and research services, lack of market and rural infrastructures, and shortage of 

chance for agricultural value addition (IFAD, 2012).  

Table 1. The Output of Rice in Nigeria and the World 

Variables Output of Rice in Nigeria (tons) World Output of Rice (tons) 

Rice Output in 2021 8342000 789045342.64 

Rice Output in 2022 8502000 776461456.61  

Source: FAO (2022) 

 

Table 2. The Rice Cultivated Area in Nigeria and the World 

Variables Area of Rice in Nigeria (hectares) World Area of Rice (hectares) 

Rice Area in 2021 4320100 166310782 

Rice Area in 2022 4580000 165038826 

Source: FAO (2022) 

 

MATERIALS AND METHODS 

This study was conducted in North West which consists of Kano and Kaduna 

States, Nigeria. This work utilized the use of a multi-stage sampling design. The 

sample frame of lowland rice growers was 400 respondents. The total sample 

number of lowland rice producers was proportionately and randomly selected, 

which consisted of 200 respondents comprising of 100 smallholder lowland rice 

producers from each state, respectively. Primary data of cross-sectional sources 
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were used on a well-organized questionnaire that was submitted to test involving 

validity and reliability. This sample number was calculated based on the 

established formula of Yamane (1967) as follows: 

                                 𝑛 =
𝑁

1+𝑁(𝑒2)
  =  

400

1+400(0.052)
 = 200…………………(1) 

Where, 

𝑛 = The representative number 

𝑁 = The complete number of lowland rice growers 

𝑒 = 5% 

The data obtained were evaluated utilizing both descriptive and inferential 

statistics: 

 

Farm Budgetary Technique 

The farm budgetary technique includes the gross margin (GM) analysis and net 

farm income. The gross margin analysis can be explained as the distinction 

between the gross returns (GFI) and total variable cost (TVC):  

𝐺𝑀 = ∑ 𝑃𝑖𝑄𝑖 − ∑ 𝑃𝑗𝑋𝑗

𝑛

𝑖=1

𝑛

𝑖=1

       (2) 

                                         𝐺𝑀 = 𝑇𝑅 − 𝑇𝑉𝐶        (3) 

Where,   

GM = Gross Margin (N)  

TR = Total Revenue (N) 

TVC =Total Variable Cost (N) 

NFI = Gross Margin (GM) – Total Fixed Cost 

(TFC) 

𝑁𝐹𝐼 = ∑ 𝑃𝑖𝑄𝑖 − ∑ 𝑃𝑗𝑋𝑗 − 𝐾       (4)

𝑛

𝑖=1

𝑛

𝑖=1

 

Where  

NFI = Net Farm Income (Naira) 

GM= Gross Margin (Naira) 

𝑃𝑖  = Price of Rice Output ith N/Kg 

𝑄𝑖  = Quantity of Rice Output ith (Kg) 

 𝑃𝑗  = Price of Input jth (N/Kg) 

 𝑋𝑗 = Quantity of Input jth used (Kg) 

K = Total Fixed Cost (TFC) 
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Depreciation of Assets 

The straight line depreciation method is specified as: 

                                       𝐷 =
𝑃 − 𝑆

𝑁
             (5) 

D= Depreciation of Farm Production Assets (Naira) 

P= Purchase Cost of Farm Asset (Naira) 

S= Salvage Estimate of Farm Asset (Naira) 

N= Years of the life span of the Farm Asset (Years) 

 

Financial Analysis 

The formula of gross margin ratio (GMR) is stated as:  

𝐺𝑀𝑅 =
𝐺𝑟𝑜𝑠𝑠 𝑀𝑎𝑟𝑔𝑖𝑛

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑣𝑒𝑛𝑢𝑒
=

𝐺𝑀

𝑇𝑅
                   (6) 

The operating ratio (OR) is stated thus:  

                                     𝑂𝑅 =
𝑇𝑉𝐶

𝐺𝐼
             (7) 

Where, OR= Operating Ratio (Units); TVC= Total Variable Cost (Naira); GI= 

Gross Income (Naira). 

The rate of return invested per naira is stated thus; 

                                      𝑅𝑂𝑅𝐼 =
𝑁𝐼

𝑇𝐶
                     (8) 

Where, RORI is defined as Rate of Return per Naira Invested (Units); NI= Net 

income from Rice Farming (Naira); TC= Total Cost (Naira).  

 

The SPEFM (Stochastic Production Efficiency Frontier Model)  

This follows the work of Alabi et al. (2022), the SPEFM is expressed as: 

                                                       𝑌𝑖 = 𝑓(𝑋𝑖 , 𝛽𝑖)𝑒𝑣𝑖−𝑢𝑖……(9) 

                    𝐿𝑛 𝑌𝑖=𝐿𝑛 𝛽0 + ∑ 𝛽𝑖
5
𝑗=1 𝐿𝑛𝑋𝑖 + (𝑣𝑖 − 𝑢𝑖) (10) 

   𝑇𝐸𝑖 =
𝑌𝑖

𝑌𝑖
∗ … … … . (11) 

  𝑇𝐸𝑖𝑗 =
𝐹(𝑋𝑖,𝛽)exp (𝑣𝑖−𝑢𝑖)

𝐹(𝑋𝑖,𝛽)exp (𝑣𝑖)
… . . (12) 

  𝑇𝐸𝑖𝑗 = exp(−𝑢𝑖𝑗) … . . (13) 

where,  

𝑌𝑖 = Output of Rice (Kg) 

𝑌𝑖
∗ = Unobserved Frontier Output of Rice (Kg) 

𝑋𝑖 = Inputs 

𝛽𝑖 = Vectors of Estimated Parameters 

𝑉𝑖 = Random Variations  
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𝑈𝑖= Error Term due to TIE (Technical Inefficiency)  

𝑋1 = Fertilizer Usage (Kg) 

𝑋2 = Seed in Kg 

𝑋3 = Farm Size (Ha) 

𝑋4 = Agrochemicals (Litre) 

𝑋5 = Labour (Mandays) 

 

RESULTS AND DISCUSSION 

 

The farm and farmers characteristics of lowland rice producers 

The farm and farmers’ characteristics of lowland rice producers was presented in 

Table 3. Approximately 78% of lowland rice producers were male, while 22% of 

the growers were female.  About 72% of lowland rice producers were married, 

while 28% of respondents were either single, or divorced. Averagely, the age of 

lowland rice producers were 42 years. This signifies that the producers are active 

and resourceful.  This means that they can easily adopt ideas, innovations, farm 

technologies, and research findings. This result is supported with the study of Ojo 

et al. (2020) who obtained the mean age of household head of 47 years among 

rice farmers in Southwest, Nigeria. The large household size is a source of unpaid 

family labour for rice farming activities. The household sizes were large with 

mean of 12 people per household. The lowland rice producers were smallholder 

farmers with average farm size of 1.26 hectares of rice farms. They attended 

formal education and are literate, can read and write with average of 12 years (SD 

= 2.71) of attending school education. Approximate 81% (SD = 0.38) are 

members of cooperative organization. The members of cooperative organization 

afford the rice producers access to credit, share ideas and information, and sell 

their rice produce in bulk. They had about 13 years’ experience in rice farming. 

This result is in line with outcome of Okello et al. (2019) who obtained that the 

mean farming experience of rice growers in Northern Uganda was 18 years.  

 

Analysis of profitability in lowland rice farming 

The analysis of profitability in lowland rice farming is displayed in Table 4. The 

different costs attracted and profits realized in lowland rice farming was based on 

the present market data. The TFC was estimated at 48141.04 Naira per hectare, 

and this attributed for 12.47% of TC. The total variable cost (TVC) was computed 

at 337878.61 Naira per hectare and this attributed for 87.53% of TC. 
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The TC is the sum of TVC and TFC, and this was calculated at 386019.65 Naira 

per hectare. The GM and NFI were computed at 916219.39 Naira and 868078.35 

Naira, respectively. This signifies that lowland rice farming was profitable. The 

GMR and RORI were computed at 0.730 and 2.25, respectively. 

 

Table 3. The Farm and Farmers Characteristics among Lowland Rice 

Producers 

Variables Unit of Measurement 𝑿̅𝒊 SD 

Sex   1, Male; 0, Otherwise 0.78 0.17 

Marital Status 1, Married; 0,Otherwise 0.72 0.23 

Household Size    Number 12 4.47 

Age Years 42 7.03 

Farm Size Hectare 1.27 0.42 

Member of Cooperatives 1, Member; 0, Otherwise 0.81 0.38 

Formal Education Years 12 2.71 

Farming Experience  Years 13 4.07 

Source: Field Survey (2024) 

 

The GMR of 0.730 reveals that for each one Naira expended in lowland rice 

farming, approximately 73 Kobo covered interest, profits, depreciation, and other 

expenses (marketing and administrative cost). This further means that the lowland 

rice producers retained 73% after accounting for the production cost. 

Furthermore, approximately 73% of each Naira earned from lowland rice farming 

contributes to covering other expenses and generating net profit. The RORI or 

return per Naira invested in lowland rice farming was computed at 2.25. This 

designates that for every one Naira invested into lowland rice farming, 

approximately 2.25 Naira is made as revenue, that is 1.25 Naira is realized as 

profit. This finding is supported with the outcomes of Sadiq et al. (2021) who 

obtained the gross margin of 543429.60 Naira among rice growers in Niger State, 

Nigeria.  

 

The determinants of output of rice among producers  

Table 5 presented the ML estimates of the predictors influencing output among 

lowland rice producers using SPEFM. The values of the estimates in the TE 

component lies between 0 and 1, this reveals that all marginal values are positive 

and reducing at the mean of predictors. This aligns with a priori expectations, this 
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is supported by findings of Abdulai and Abdulahi (2016) who reported the 

significant and positive influence of frontier factors on output of maize producers 

in Zambia. The mean-TE of 77% indicates that the mean small-scale rice grower 

in the representative needs about 23% additional inputs to reach the frontier, in 

other terms, a small-scale rice producers lost on balance of 23% of produce due 

to technical inefficiency (TIE). 

 

Table 4. The Profitability Evaluation among Lowland Rice Producers per 

Hectare 

Items Kg Value (Naira) Percentage of TC 

Quantity (1.15 tons) 

Price per Kg 

TR (Total Revenue) 

TVC (Total Variable Cost) 

Depreciated Cost, Total Fixed 

Cost (TFC) 

TC (Total Cost) 

GM  

NFI  

GMR  

OR  

RORI  

1150  

1090.52 

1254098 

337878.61 

 

48141.04 

386019.65 

916219.39 

868078.35 

0.730 

0.269 

2.25 

 

 

 

87.53 

 

12.47 

100.00 

Source: Field Survey (2024)     USD = 1,040 Naira  

 

The partial derivatives are called the marginal product or the partial elasticity. The 

sum of first order partial differentials of the output stimulus which is termed the 

return to scale or scale efficiency reveals the decreasing return to scale in the 

frontier model summing up to 0.9208. This designates that increasing all 

predictors by a certain percentage will lead to a less than comparable rise in 

quantity of the small-scale rice produced. The value of farm size as measured in 

hectares is positive (0.2902) and statistically different from zero in enhancing the 

output of rice at 1% alpha level. This reveals that as farm size rises by 1% while 

holding all other predictors constant will lead to 29.02% rise in quantity of rice 

produced. This is highlighted by Adenuga et al. (2013) who achieved 66.70% rise 

in output of tomato from 1% rise of farm size in Kwar state, Nigeria.  

 

The values of labour as measured in man-days is positive (0.1637) and significant 

different from zero in enhancing the quantity of rice at 5% alpha level. This 

signifies that as labour rise by 1%, while holding all other predictors constant will 

lead to 16.37% rise in quantity of rice. 
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This is similar with the study of Ojo et al. (2020) who noted a 5% rise in quantity 

of rice from a 1% rise in labour in Southwest, Nigeria. In the diagnostic 

information section, the measure of variance ratio(𝛾) also termed gamma is 

0.7021, this reveals that 70.21% of changes in the quantity of rice were as a result 

of differences in TE. 

 

Table 5. The Determinants of Output of Rice among Producers using 

SPEFM 

Variables Coefficient Std. Error. P-value 

Fertilizer Usage 

Seed 

Farm Size 

Agrochemicals 

Labour 

Constant 

RTS 

0.2341** 

0.1009** 

0.2902*** 

0.1319*** 

0.1637** 

2.319*** 

0.9208 

0.0975 

0.0458 

0.0784 

0.0366 

0.0711 

0.5946 

 

0.021  

0.028 

0.000  

0.000  

0.043  

0.000 

    

Diagnostic Statistics 

𝛿2  

Gamma 

Log-Likelihood Function 

Mean Efficiency Score 

 

2.3461*** 

0.7021 

-527.46 

0.77 

  

Source: Field Survey (2024) 

*Significant at (𝑃 < 0.10)., **Significant at (𝑃 < 0.05), ***Significant at  (𝑃 <

0.01). 

In addition, this signifies that 70.21% of random differences in the quantity of the 

rice produced were as a result of the growers’ inefficiency. Therefore, decreasing 

the action of gamma or variance ratio will raise the quantity of rice and greatly 

boost the TE of the growers.  The values of total variance (𝜎2) also called the 

sigma square is 2.3461, which is statistically different from zero at 1% alpha level. 

This reveals that the model utilized and data gotten were well specified. The LLF 

(Log-Likelihood function) is -527.46. The study is supported with results of 

Adenuga et al. (2013) who noted that farm size, seeds, labour, and herbicides had 

positive values and were significant predictors affecting the quantity of tomato 

produced in Nigeria. This study is in line with the work of Okello et al. (2019) 

who noted that rice seeds, land area, were significant predictors influencing 

quantity of rice in Northern Uganda.  

 

CONCLUSION 

The average age of rice growers was 42 years. This signifies that they are young, 

active, and energetic. They can easily adopt research findings, innovations, and 
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new technologies. The number expressing central value of farm size was 1.27 ha 

of rice farms. This means that they are smallholder farmers because they had less 

than 5 hectares of rice farms. This result is supported with the study of Okello et 

al. (2019) who noted an average age of 37 years for rice growers in Uganda. Also, 

this work is similar to the findings of Ogundari (2008) who documented an 

average farm size of 1.23 hectares among rain-fed rice farmers in Nigeria.   

 

The lowland rice farming is profitable. The gross margin and net farm income 

was computed at 916219.39 and 868078.35 Naira per hectare. This result is in 

conformity with the findings of Yusuf (2022) who observed that rice production 

was a profitable enterprise in Kwara State, Nigeria. This study is in line with the 

outcomes of Alabi et al. (2023) and Nwahia (2021) who reported that rice 

production is a profitable enterprise and could enhance the livelihood of resource 

poor farmers.     

 

The fertilizer usage, seeds, farm size, agrochemicals, and labour were significant 

and positively affect the quantity of rice among growers. The partial elasticities 

or marginal products were computed at 0.2341, 0.1009, 0.2902, 0.1319, and 

0.1637 for fertilizer usage, seed, farm size, agrochemicals, and labour. The sum 

of the partial elasticities gives a return to scale of approximately 0.9208. This 

designates a decrease return to scale, this signifies that a rise in the variable inputs 

by a certain percentage will lead to less than increase in output or rice. According 

to Onuk et al. (2012) who reported that to achieve optimal resource output of 

variable inputs, policies and programmes should be directed to rice producers in 

order to increase the level of use of these inputs.  

 

SUGGESTIONS 

 

(i)The fertilizers, seeds, agrochemicals, and other farm inputs should be made 

available to rice farmers to increase output. 

(ii)Government and private organizations should provide credit at single digit 

interest rates to rice producers devoid of cumbersome administrative procedures. 

That will enable the rice producers to procure farm inputs at appropriate time and 

required quantity. 

(iii)Land policy should be amended to provide easy access to land for rice farming 

by both male and female farmers. 

(iv) Extension service delivery should be strengthened to disseminate research 

results, innovations, new farm technologies to rice growers. 
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(v) Farm technologies, machines, and labour saving machines should be made 

available to rice producers to increase output. 

 

REFERENCES 
Abdulai, A.N and Abdulahi, A(2016). Allocative and Scale Efficiency among Maize Farmers in  

 Zambia: A Zero Efficiency Stochastic Frontier Approach. Appl Econ. 48,55,5364 – 5378  

https://doi.org/10.1080/00036846.2016.1176120 
Adenuga, A.H., Muhammad-Lawal, A., and Rotimi,O.A (2013). Economics and Technical  

 Efficiency of Dry Season Tomato Production in Selected Areas in Kwara State, Nigeria.  

 Agris-on-Line Papers in Economics and Informatics, V, 1, 11 – 19. 
Akpokodge, G., Lancon, F., & Evenstein, O. (2001). The Nigeria Rice Economy in a Competitive 

World: Constraints Opportunities, and Strategic Choices. West Africa Rice Development 

Association (WARDA), Abidjan 
Alabi, O.O., & Anekwe, C.E (2022). Socio-Economic Determinants of Smallholder Rice (Oryza 

sativa) Farmers’ Access to Loan Facilities, Abuja, Nigeria. International Journal of 

Agriculture, Environment and Food Sciences, 6 (4), 530 – 536  
Alabi, O.O., & Safugha, G.F. (2022). Efficiency of Resource-Use and Marginal Value Productivity 

Analysis Among Maize Farmers, Abuja, Nigeria. International Journal of Agriculture, 

Forestry and Life Sciences, 6(2),28-33.  
Alabi O.O., Safuga, G.F.& Aluwong J.S. (2023). Cost Efficiency and Profitability Analysis of Rice 

(Oryza sativa) Production among Smallholder Farmers in Federal Capital  Territory, 

Nigeria. Australian Journal of Science and Technology, 7(1),1-9 
Chandio, A.A., Jiang,Y Gessesse, A.I & Dunya, R (2017). The Nexus of Agricultural Credit, Farm  

Size, and Technical Efficiency in Sindh, Pakistan: A Stochastic Production Frontier Approach. 

Journal Saudi Soc Agric. Sci. 11,001 https://doi.org/10.1016/jssas.2017.11.001  
Danbata, N., Anounye, J.C., Gana, A.S, and Abo, M.E (2013). Grain Physiochemical and Milling  

 Qualities of Rice (Oryza sativa L) Cultivated in South East, Nigeria. J. Applic. Agric. Res,  

 5, 61 - 71.  

FAO (2014). FAO Statistical Database (Online). Food and Agriculture Organization of the United  

 Nations, Rome. http://.www.fao.org/faostat/en/data/QC Accessed 10 June, 2014 
FAO (2024). Food and Agriculture Organization, Data Base, Rome, Italy, 2024 

FAO (2015). Regional Overview of Food Insecurity in Africa African Security: Prospect Brighter  

 than Ever. Food and Agriculture Organization, Rome. Accessed 4 Feb. 2016 
Houngue, V., & Nonvide, G.M.A (2020). Estimations and Determinants of Efficiency among Rice  

 Farmers in Benin. Cogent Food & Agriculture, 6, 1819004 

IFAD (2012). International Fund for Agricultural Development, Federal Republic of Nigeria:  
 Value Chain Development Programme (VCDP), Programme Design Report: Volume 1-  

 Main Report. IFAD, West and Central Africa Division. 

Imolehin, E. D. and Wada, A. C. (2000). Meeting the Rice Production and Consumption Demands  
 of Nigeria with Improved Technologies. National Cereals Research Institute Badeggi,  

 Niger State, Nigeria. 12p.  

https://www.cabdirect.org/cabdirect/abstract/20001813660 
Miassi, Y.E., Akdemir, S., Dossa, F.K, and Omotayo, A.O.. (2023). Technical Efficiency and 

Constraints Related to Rice Production in West Africa: The Case of Benin Republic. 

Cogent Food and Agriculture, 9,1, 2191881,  

DOI:  https://doi.org/10.1080/23311932.2023.2191881       

Nwahia, O.C. (2021). Analysis of Cost AND returns in Rice Production by USAID-Markets II 

PROJECT Participants and Non-Participants in Ebonyi State, Nigeria. Agricultural Socio-
Economics Journal, 21, (1),1-6 

Obih,U & Baiyegunhi .L.J (2017). Implicit Price Estimation of Quality Attributes Influencing Rice  

 Prices and Choice Decisions of Consumers in Nigeria. J Agribus Rural Dev.,3(45), 639 – 
653  

Ogundari, K. (2008). Resource Productivity, Allocative Efficiency and Determinants of Technical  

https://doi.org/10.1080/00036846.2016.1176120
https://doi.org/10.1016/jssas.2017.11.001
http://.www.fao.org/faostat/en/data/QC
https://doi.org/10.1080/23311932.2023.2191881


                          

                                                     
  

138 
 

NEPALESE JOURNAL OF AGRICULTURAL SCIENCES, 

July, 2025, volume 29 

e-ISSN: 2091-0428; p-ISSN 2091-041X; esjindex ID =6279 

Published by HICAST, Purbanchal University, Kathmandu 

 

 Efficiency of Rain-fed Rice Farmers: A Guide for Food Security Policy in Nigeria. AGRIC 

ECON-CZECH, 54, (5), pp. 224 – 233  

Ojo, T.O., Ogundeji, A.A ., Babu, S.C and Alimi,  T.(2020). Estimating Financing Gaps in Rice 
Production in Southwestern, Nigeria. Journal of Economic Structures, 9 (12), pp. 1 – 18  

 https://doi.org/10.1186/s40008-020-0190-y 

Okello, D.M., Bonabana-Wabbi, J and Mugonola, B (2019). Farm Level Allocative Efficiency of  
 Rice Production in Gulu and Amuru Districts Northern Uganda. Agricultural and Food  

 Economics, 7, 19. https://doi.org/10.1186/s40100-019-0140-x     

Onuk, E.G., Ogara, I.M., Yahaya,H & Nannim, N. (2010). Economic Analysis of Maize Production 
in Mangu Local Government Area of Plateau State, Nigeria. Production, Agriculture, and 

Technology, 6, (1), 1 – 11  

Sadiq, M.S., Singh,I.P., Ahmad, M.M., Yunusa, J.B & Egba, S.M. (2021). Profitability and  
Constraints of IFAD/VCD Rice Project among Smallholder Farmers in Niger State of Nigeria. 

Agricultural Socio-Economics Journal, 21, 199 – 208  

Seck, P.A., Toure, A.A., Coulibaly, J.Y & Diagne, A. (2013). Impact of Rice Research on Income, 
Poverty and Food Security in Africa: An E-Ante Analysis. Wopereis MCS CAB 

International, 390 – 423  

USAID (2009). United State Agency for International Development, Global food security response 
Nigeria (rice study).  Attachment IV to the Global Food Security Response West Africa 

(Rice Value Chain Analysis). 

 https://pdf.usaid.gov/pdf_docs/pnaea873.pdf 
USDA (2016). United State Department of Agriculture, Statistical Database 

Yamane, T. (1967). Statistics: An Introductory Analysis, 2nd Edition., New York: Harper and Row. 

Pp. 33-50. 
Yusuf, T.M. (2022) Profit Efficiency of Small-scale Rice Farms in Patigi Local Government Area of 

Kwara State, Nigeria. International Journal of Innovative Research and  Advanced 

Studies, 9(1): 1-9 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1186/s40008-020-0190-y
https://doi.org/10.1186/s40100-019-0140-x
https://pdf.usaid.gov/pdf_docs/pnaea873.pdf

