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ABSTRACT 

The study analyzes the farmers’ choice among alternative rice output market in Kano State, Nigeria. Primary 

data were collected from 164 rice farmers with the aid of structured questionnaire. This study was conducted in 

three Local Government Areas of Kano State during 2015 cropping season. A multistage sampling procedure was 

employed for the study. Probit model was used to estimate the farmers’ choices among alternative rice output 

market outlets by rice farmers. The result shows majority (98%) of rice farmers are married; average age of 38 

years with adjusted household size of 5. The estimated mean years of schooling of the respondents was 5 years, 

and largely skewed towards the non-formal education. The likelihood ratio was -113.401 and hence exceeds the 

critical chi-square values at p<0.01 level of significance.  The Prob > chi2 was (50.03) and significant at p<0.01 

level of probability. The probability of obtaining this chi-square statistic shows the effect of the predictor variables 

on specified alpha level. Farmers’ choices among alternative rice output market outlets was significantly 

determined by educational status, access to credit, cooperative membership, distance to market, quantity of output 

produced by the farmers and market price of rice (P<0.10). Based on the findings, it could be concluded that the 

most commonly used output markets was rural assembler (82.3%). Rural markets should be linked to the urban 

market to attract good value for rice products.  
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INTRODUCTION 

Rice is an annual crop and the most important staple food crop in the tropical countries. Commercially, the crop 

is the most important cereal after wheat (Gnanamanickam, 2009: Okam et al., 2016). It is widely consumed and 

there is hardly any country in the world where it is not utilized in one form or the other. In Nigeria, rice is one of 

the few food items whose consumption has no cultural, religious, ethnic or geographical boundary. It is available 

in five-star hotels in the big cities and towns, as well as eating places in the remote villages throughout the country 

(Binuyo et al., 2016). It is highly priced and widely accepted for festivities. In some rural areas, it is so adored 

that it is eaten only on Sundays and sometimes on market days (Omofonmwan and Kadiri, 2007). 

 

Generally Agricultural products in many developing countries are often lost after production due to spoilage and 

inability to access markets. This can be attributed to sever factors in marketing that tend to reduce and discourage 

farmer participation in formal markets. Ever since the evolution of economic (agricultural) reforms that led to the 

abolition of commodity boards, introduction of free market pricing policy and private sector participation, there 

has been an increase in the number of buyers and marketers of agricultural produce. This has resulted in wider 

alternatives in terms of marketing channels available for selling rice unlike before privatization when specific 

markets or channels existed marketing boards (Sunga, 2011) 

  

Local rice demand is growing quickly due to population growth and urbanization. Nigeria’s estimated annual rice 

demand is put at 4.8 million metric tonnes while annual production on the average, was about 2.8 million tonnes 
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of milled rice product leaving a deficit of 2 million tonnes which is bridged by importation (Uchei, 2014). 

Domestic demand for rice is projected to rises at 10% per annum, with demand for local rice growing at half the 

rate of the imported rice (NRDS, 2009). This increase in demand is because rice has changed from being an elitist 

to a staple food for many Nigerians (KNARDA, 2007). Many local dishes are prepared with rice because of its 

relative ease in terms of storage and preparation. In terms of local production, rice is now one of the main cereals 

produced by Nigerian farmers; it is cultivated in virtually all the agro-ecological zones of Nigeria. It covers both 

the upland and the swamps, depending on the variety (KNARDA, 2007). 

 

Farmers not only need to be more efficient in their production activities, but also need to be responsive to market 

indicators, so that scarce resources are utilized efficiently to increase productivity as well as profitability, and 

ensure supply to the urban market. In Nigeria, rice is important, not only as food crops but even more as a major 

source of income for rural households. Efficiency in the use of financial resources in growing crops is an important 

factor.  This can be expanded by emphasizing the need to market the crops in such a way as to maximize returns 

(Harper, 1999).  

 

Agricultural marketing assumes greater importance in the Nigeria economy because the excess production from 

the farm must be disposed of in order to earn some income with which farmers can purchase other needed goods 

and services (Oladapo et al., 2007). The link between the producers and the consumers is the market. Marketing 

therefore plays a central role in the development process. However, the marketing system of Nigeria’s food and 

staple failed to address price stability from time to time due to information asymmetry (Oladapo et al., 2007).  

Marketing plays a significant function in the performance of supply chains. Farmers require relevant and reliable 

infrastructure, labour, technology and coordinated markets in order to effectively market their agricultural 

products. Farmers benefit from markets if their participation minimizes transaction costs, hence they should focus 

on production, which they have a comparative advantage (Porter, 1985).  

 

MATERIALS AND METHODS 

 Study Area 

The study was carried out in Kano State which is located in the Northern part of Nigeria between latitudes 130 N 

and 110 S and longitude 80 W and 100 E. The State has a land mass of about 20760 square km (NAERLS, 2011). 

Based on NPC (2006), the State has a projected population of 11,716,688 at 2013. The State is considered to be 

agrarian as more than 55% of the working adults are engaged in farming and related activities as a means of 

livelihood. The average annual rainfall is 700mm with the mean daily maximum and minimum temperatures of 

350c and 190c, respectively. The major crops grown in the State include rice, maize, millet, cowpea, groundnut 

and vegetables (NAERLS, 2011) 

 

Sampling Procedure  
A multi-stage sampling technique was used to select the rice farmers. In the first stage, the three major rice 

producing Local Government Areas (LGAs) (Kura, Garun Malam and Bunkure) were purposively selected out of 

44 LGAs in the State. Secondly, a major and accessible rice producing village was purposively chosen from each 

LGA. Thirdly, 16% of the given sample frames of rice farmers in each chosen village was randomly selected 

using random numbers from the list of the farmers. The sample frame of each village was obtained during a 

reconnaissance survey with the help of Hadejia Jama’are River Basin Development Authority (HJRBDA) field 

staff. Thus, a total of 164 rice farmers served as the sample size for the study 

 

Data Collection and Analysis 

Primary data were obtained from the sampled rice farmers. The data were collected using a structured 

questionnaire. The information collected from the farmers include socioeconomic characteristics of rice farmers 

and types of rice output markets and outlets available to the rice farmers  

 

Probit Model specification 

Probit model was applied to explain variation among the farmers in the choice of a specific marketing outlet. The 

Probit model is given as: 

Y𝑖
∗ = 𝑎𝑍𝑖 + 𝑢𝑖 

Y𝑖 = 1 𝑖𝑓 Y𝑖
∗ > 1 

Y𝑖 = 0 𝑖𝑓 Y𝑖
∗ ≤ 1 

Where,  

Y𝑖
∗ = latent variable that takes the value of 1 if the farmer participates in alternative rice output markets and 0 

otherwise,  𝑍𝑖 = vector of explanatory variables (farmer specific characteristics and institutional characteristics 

that influences probability of alternative rice output markets),  𝑎= vector of parameter estimates,  𝑢𝑖 = 

independently distributed error term. 
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The error terms of the decision to participation model is distributed as follows: 

{
𝑢𝑖

𝑣𝑖

~   𝑁(0, 1)

~   𝑁(0, 𝜎2)
 

  

The error terms 𝑢𝑖 and 𝑣𝑖 are usually assumed to be independently and normally distributed. It is assumed that for 

each respondent the decision whether to participate in alternative rice output markets. The decision processes are 

non-separable and thus both parts of the likelihood function must be maximized simultaneously.  

 

Y = 𝛼0 + β1X1  +  β2X2  + β3X3  +  β4X4  + β5X5  +  β6X6+  e 

β1= years of education (years) 

β2= Amount of credit obtained (₦) 

β3= Years of membership in farmers’ cooperative 

β4= Distance to output market (km) 

β5= Quantity of rice produced (kg) 

β6= Price of rice (₦) 

𝛼𝑠= a vector of parameters to be estimated   

𝑒𝑖= disturbance term 

The parameter estimates of the model provide only the direction of the effect of the independent variables on the 

dependent (response) variable, but estimates do not represent either the actual magnitude of change nor 

probabilities. The marginal effects or marginal probabilities are functions of the probability itself and measure the 

expected change in probability of a particular choice being made with respect to a unit change in an independent 

variable from the mean (Green 2000; Koch 2007). 

 

RESULT AND DISCUSSION 

Socio-economic characteristics 

Table 1 shows the summary of socio-economic variables employed in model estimation. The result also shows 

that rice farmers in the study area are married (98%); average age of 38 years with adjusted household size of 5. 

This shows that the age population of the rice farmers in the study area is agile and active necessary in order to 

reduce their level of inefficiency and this youthful age positively influence the respondents’ participation in rice 

access to output market outlet. This finding is line with Abdulrahman et al. (2016) who opined that old people are 

considered to be less energetic and less receptive to agricultural innovations and hence develop inefficient 

production routines and practices. This also implies that married respondents with additional member of 

households could encourage income diversification. The estimated mean years of schooling of the respondents in 

Table 1 was 5 years, and largely skewed towards the non-formal education. According to Oladimeji et al. (2016), 

education assists farmers in reducing the transaction costs for accessing and interpreting information regarding 

alternative income-generating activities. Furthermore, the average household size was 6 people and majority of 

the respondents (86%) had an income ranging from ₦40, 000-₦100,000 with an average income of ₦65,000. This 

means that rice farmers in these communities relied absolutely on farm business and must have acquired a lot of 

farming experience over time. According to FAO (1999), employment in non-farm activities is essential for 

diversification of the sources of farm household’s livelihood. It enables households to modernize their production 

by giving them an opportunity to apply the necessary inputs. This finding is in line with Oladimeji et al. (2016) 

who worked on determinants of participation of public servants in fish pond production in Kwara State, Nigeria, 

opined that, the share of off-income to be 0.39 which implies that on the average the fish farming venture 

contribute 39% of the total income of public servant households in Kwara State. Hence, there is a strong synergy 

between the ancillary income and total household income of the studied public servants. The result further revealed 

that (76%) of the rice farmers have farm size ranging from 0.1-5 hectares with an average of 4 hectares. This show 

that there is positive relationship between farm size and improvement in households’ income. Jayne et al., (2014) 

opined that the larger the farm size of the household, the higher the expected level of food production. 

 

Table 1: Socio-economic characteristics 

Variable  Min Max Mean Stdev. 

Marital status 0 1 - - 

Age  20 60 38 1.45 

Household size 1 32 6 2.89 

Education  0 16 5 3.71 

Credit  40000 100000 65000 14456 

Farm size 0.5 5 4 0.32 
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Output Market Outlets Accessible to Rice Farmers 

Rice producers have many alternatives when selling their produce. Their possible channels are directly or 

indirectly to collectors (rural assemblers), wholesalers, processors, retailers and to consumers. Output market in 

this study refers to the first stage of buying paddy rice from the farmers. It is the most competitive stage of the 

rice output, where key players intensively compete in terms of price and the timing of purchasing from the farmers. 

These key players include wholesalers who operate input and output shops, rural assemblers, retailers and large 

processing companies.  

 

The result in figure 1 shows that about 82% of the rice farmers sell their produce to rural assemblers. This may be 

the fact that rural assemblers pay the farmers immediately upon delivery. This is a preferred option for farmers 

that tend to be in desperate need for cash, even when the price offered is lower than the prevailing market price. 

Sometime, the farmers receive the cash even before harvesting the rice. In such arrangements, it is the traders that 

determine when to buy, at what price to buy, and to a greater extent, the quantity bought from farmers. This 

category of assemblers tends to maintain large market shares. They have over the years established markets 

beyond the domestic rural market, through business partnership with other traders in the neighboring states. This 

finding agrees with Rhoda (2013). In Katete district, for example, one large-scale agro-input/output trader bought 

up to 10% of the rice produced in the district in 2011.  

 

Figure 1 shows that 50% of the rice farmers sold their produce to wholesalers in the study area and these 

wholesalers assemble the paddy rice from the farmers using different methods. The result presented in figure 1 

also revealed that 31.1% of the rice farmers sold their produce to retailers. This may be due to the fact that retail 

outlet, which comprises mainly of local shops, provides significant markets for both unprocessed and processed 

rice products. While 18.9% of the rice farmers sold their produce to processors. After harvesting, paddy rice goes 

through a process of boiling and shelling. Shelling is a form of value addition although the value-added is minimal. 

There is a higher demand for shelled paddy rice than for unshelled paddy rice because most buyers do not want 

to invest in the high labour demand and cost of shelling in the study area.  

 

 
Figure 1: Output market outlets accessible to rice farmers 

 

Determinants of Farmers’ Choices among Alternative Rice Output Market Outlets 

The probit model was used to estimate the parameters of the determinants of farmers’ choices among alternative 

rice output market outlets by rice farmers in Kano state. The generalized likelihood ratio statistics was -113.401.  

This ratio exceeds the critical chi-square values at p<0.01 level of significance. The log likelihood ratio value 

represents the value that maximizes the joint densities in the estimated model. This shows that at least one of the 

predictors' regression coefficient is not equal to zero in the model. The Prob > chi2 was (50.03) and statistically 

significant at p<0.01 level of probability. The probability of obtaining this chi-square statistic shows the effect of 

the predictor variables on specified alpha level. This implies that at least one of the regression coefficients in the 

model is not equal to zero. The significant chi-square value of 50% indicates that the explanatory variables jointly 

influence the farmers’ choices among alternative rice output market outlets (Table 2). Farmers’ choices among 

alternative rice output market outlets is significantly determined by educational status  of  the  household  head, 

access to credit, cooperative membership, distance to market, quantity of output produced by the farmers and  

market price of rice. Numerically and statistically, quantity of output produced by the farmers, market price and 
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education were the most significant determinants of farmers’ choices among alternative rice output market in the 

study area.  

 

Education was positively associated with the probability of farmers’ choices among alternative rice market outlets. 

For household heads that are educated, the probability of farmers’ choices among alternative rice market outlets 

was higher than uneducated household heads by 0.06. This implies that the educated farmers use his educational 

advantages in making choice of alternative market to maximize their profit. The result is in line with the findings 

by Tambo and Abdoulaye, (2011); Enete and Igbokwe (2009).  According to them, education enhances access to 

information processing for technology uptake and higher farm productivity.  

 

Access to credit is associated with a positive effect on farmers’ choices among alternative rice output market 

outlets. This enable the farmers to choose from alternative market outlet that will yield better opportunities in 

terms of price advantage, due to his financial capability. The result is consistent with the findings by Asante et 

al., (2011); Nzomoi et al. (2007) and Mussei et al. (2001). Access to credit enables farmers to overcome their 

financial constraints associated with production and adoption of innovations and transportation of produce to 

available markets. 

 

The results presented in Table 2 show that cooperative membership was negatively associated with lower 

probability of farmers’ choices among alternative rice market outlets and not significantly influence the choice of 

market by rice farmers in the study area. Low participation (76%) in cooperative activities by farmers could be 

attributed to the insignificant influence on the choice of outlet market. This finding is at variance with Odebiyi 

(2010) who found that cooperative groups ensure that their members derive benefits from the groups such as they 

could not derive individually. 

 

The results presented in Table 2 shows that distance to market significantly influence the choice of market by rice 

farmers in the study area. This is because distance enables the farmers to choose from alternative market outlet 

that will maximize his profit through reduction in transportation cost. The negative signs will lead to a reduction 

in the odds in favour of the farmers choosing a distance market outlet due to its cost implication. The result is 

consistent with the finding of Nzomoi et al., (2007) who opined that distance to market significantly influence 

choice of an individual farmers/marketers in terms of transportation of produce to available market outlet. 

 

Quantity of output produced by rice farmers was associated with a positive effect on farmers’ choices among 

alternative rice output market outlets. A unit increase in farmers output of rice results in an increase in the 

probability of choosing from the alternatives outlets by 0.03. Farmers output is the most influential determinant 

of farmers’ choices among alternative rice output market, an outlet market with promising relative higher price 

will influence farmers choice to supply more of his output because output price is an incentive for farm households 

to supply more produce for sale which subsequently result in higher income.  

 

Table 2: Probit Estimates of Determinants of farmers’ choices among alternative rice output market outlets 

Variable Coefficient Standard error T-value Marginal 

effect 

Constant -19.625 11.376 -1.725*  

Education 0.151 0.059 2.559*** 0.066 

Credit 0.319D-05 0.538D-05 0.378 0.705 

Cooperative membership -0.644 0.6531 -0.819 0.413 

Distance -0.301 0.101 -2.980*** 0.795 

Output 0.549D-05 0.224D-05 3.851*** 0.031 

Price 0.0045 0.0024 1.875* 0.063 

Numbers of observation 164 

Log likelihood function -113.401 

Restricted log likelihood -117.128 

McFadden Pseudo R-square 0.51 

Chi-square χ2 7.25 

DF 7 

Prob (chi-square > value) 0.503 

***p<0.001**p < 0.05 and *p < 0.10 

 

Market price was associated with a positive effect on farmers’ choices among alternative rice market outlets. A 

unit increase in the market price of rice results in an increase in the probability of choosing from the alternatives 
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outlets by 0.06. According to economic theory, output price is an incentive for farm households to supply more 

produce for sale which subsequently result in higher income. Studies by Olwande et al. (2010), Enete and Igbokwe 

(2009) and Omiti et al. (2009) support this theory. A major challenge of the farmer is to produce to meet the 

demands of the market. Higher market price guarantees the income of the household head.  In order to take 

advantage of the market price, household heads may choose from alternative market based on higher market price. 

 

CONCLUSION 

Based on the findings of this study, it could be concluded that the most commonly used output markets by rice 

farmers was rural assembler (82.3%). Despite increasingly competitive markets, pricing issues for rice remains a 

concern for farmers. Furthermore, the probit model results show that the factors found to significantly affect rice 

producer’s decision to sell were education, rice output, and distance to market except the price variables the later 

variables negatively affected decision to sell. Meaning that price variable is very important in stimulating sales 

decisions and that it is very important to make it available to farmers. 

 

RECOMMENDATIONS 

Distant to markets as a result of poor road conditions and high transport costs were identified as factors affecting 

access to market for paddy rice farmers. Therefore, rural markets should be linked to the urban market to attract 

good value for rice products thereby enhancing profitability and living standard of the farmers especially those in 

the rural areas. 

 

REFERENCES 

Abdulrahman, S., David, A. I, Yusuf, O. Abdulazeez, R.O. Binuyo, G. (2016). Analysis of Livelihood 

Diversification by Farming Households in Kaduna State, Nigeria. 2nd International conference on Dry 

land Agriculture, Centre for Dry land Agriculture, Bayero University, Kano. 12th -16th December, 2016. 

Pp45-49 

Asante, D.A. (2006). Has Resource Allocation Policy Change Improved Equity: Lesson from Ghana. Doctoral 

dissertation, school of Public Health and Community Medicine.  Faculty of Medicine, University of New 

South Wales Australia.    

Binuyo, G., Abdulrahman, S., Yusuf, O. and Timothy, A. J. (2016). Technical Efficiency of Rain-fed Lowland 

Rice Production in Niger State, Nigeria. Asian Journal of Agricultural Extension, Economics and 

Sociology, 9(4): 1-12 

Food and Agriculture and Organization (FAO). (1999). The State of Food Insecurity in the World 1999. Rome, 

Italy.http://www.fao.org/docrep/007/x3114e/x3114e00.htm  

Gnanamanickam S.S. (2009). A Review and Description of Rice Production System in Nigeria. Journal of World 

Economics. 2:185-250. 

Green, H.W. (2008). Econometric Analysis: sixth edition, Prentice-hall Inc. Upper Saddle River, New Jersey. 

Greene, J.C., Caracelli, V.J., Graham, W.F. (1998). “Towards a conceptual framework for mixed-method 

evaluation designs” Education Evaluation and Policy Analysis 11(3):255-274. 

Harper, F.  (1999):  Principles of Arable crop production website: www.Blackwellscience.com.  

Jayne, T.S., Derek, D., and Heady, C. (2014), Land Pressure, the evolution of farming system, and development 

strategies in Africa: A Synthesis. Science direct. 48: 1-17 

Kano State Agricultural and Rural Development Authority (KNARDA), (2007). The planning in upgrading of 

Rice Production in Kano State. A package prepared by Marditech Corporation Sdn. Bhd. Malaysia for 

KNARDA. 1-44 

National Agricultural Extension Research and Liaison Services, (2011). Prospects and Problems of the 2011 

Cropping Season, NAERLS/APMUE, Kaduna, Nigeria. 

National Bureau of Statistics (NBS). (2004). Poverty profile in Nigeria Nerica and Other Improved Upland Rice 

Varieties Following Varietal Promotion Activities in Nigeria. A Study for the Gatsby and Rockefeller 

Foundations, Final Report. 

National Population Commission NPC. (2006). Provisional Census Figure, Abuja, Nigeria. 

National Rice Development Strategy (NRDS) (2009). A Working Document Prepared for The Coalition for 

African Rice Development. 

Nzomoi, J.N.,Byaruhanga J. K.;Maritim H.K.; Omboto P.I. (2007).Determinants of    Technology Adoption in 

the Production of Horticultural Export Produce in Kenya. Afr. J. Bus. Manage. 1(5): 129-135 

Odebiyi O. C. (2010) Impact of Microfinance Bank loan on Aquaculture Development in Ogun State Nigeria. A 

Project Report Submitted to the Department of Aquaculture and Fisheries Management, Federal 

University of Agriculture Abeokuta. 

Okam, C. Y., Yusuf, O., Abdulrahman, S. and Suleiman, A. D. (2016). Comparative Analysis of Profitability of  

Rice Production among Men and Women Farmers in Ebonyi State, Nigeria. Asian Journal of 

Agricultural Extension, Economics & Sociology. 10(1): 1-7. 

http://www.blackwellscience.com/


Abdulrahman et al.                                                                                                           JAE2S2 1(1), May 2018 

31 

 

Oladapo, M.O. Momoh, S. Y. and Awoyinka, Y. (2007). Marketing Margin and Spatial Pricing Efficiency of 

Pineapple in Nigeria. Asian Journal of Marketing, 1: 14-22. 

Oladimeji, Y. U., Abdulsalam, Z., Abdullahi A. N., Adefalu, L.L. and Yakubu, A. (2016). Determinants of 

Participation of Public Servants in Fish Pond Production in Kwara State, Nigeria. 2nd International 

conference on Dryland Agriculture, Centre for Dry land Agriculture, Bayero University, Kano. 12th -

16th December, 2016. Pp 59-64 

Olwande, J., & Mathenge, M. (2010). Market participation among poor rural households in Kenya. Tegemeo 

Institute of Agricultural Policy and Development 

Omofonmwan, S.I. And Kadiri, M. A. (2007). Problems and Prospects of Rice Production in Central District of 

Edo State, Nigeria. Journal of Human Ecology. 22(2): 123-128. 

Porter, M. E. (1985). Competitive Advantage. The Free Press, New York. Preliminary Survey on Cabbage Dealers 

(2013). 

Rhoda, R.E. (1979). Development Activities and Rural-Urban Migration: Is it Possible to Keep Them Down on 

the Farm. Washington, D.C: Office of Urban Development 

Sunga C (2011), Factors Influencing Bean Producers’ Choice of Marketing Channels In Zambia. A thesis 

submitted to University of Zambia, Pp. 1-50 

 

 

 

 


