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ABSTRACT
The study estimated rice grain quality and consumer preference in Niger State, Nigeria. Data were collected from 114 rice consumers across markets within the state. The study used multinomial logistic, hedonic price model and garret ranking techniques to measure individual’s’ preference structure via systematic variation of rice attributes.  The average age of the respondents is 42 years, household-size of 6 persons and monthly income of N77, 059. The high variability of income implies a wider variation in purchasing power of households and subsequently, the households demand for food. It revealed that on category of local rice the coefficient of education is statistically significant at P< 0.01 and has a negative effect on the consumer preference for local rice. Result indicates various factors customers consider when purchasing rice. The result shows that method of package and low breakage were found to be statistically significant with a positive coefficient at P<0.01 and P<0.010. Also rice colour (white) and impurities attributes were found to be statistically significant with a negative coefficient. Also rice impurities were the highest ranked constraint by consumers (3.42), followed by high cost of local rice (3.90) while inferior taste and poor cohesion was ranked least (6.04 and 6.84). It was concluded that private sector should invest in modern processing facilities for local rice as this would place the commodity in a better position when compared with imported rice. 
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INTRODUCTION
Rice is a staple food in Nigeria, holding a central position in the country's diet and economy (Chiaka,et al, 2022). Over the past two decades, rice consumption patterns in Nigeria have undergone significant transformations, influenced by factors such as population growth, urbanization, economic development, and government policies (Kilders et al, 2021).

The demand for rice in Nigeria has experienced a steady increase in the twenty-first century. Rapid urbanization and population growth contribute to higher demand, with rice being a convenient and versatile food choice for many Nigerians (Hasan et al, 2020). Studies have shown a shift in dietary preferences towards processed and imported rice, reflecting changing consumer lifestyles (Baker et al, 2020)
Rice stands as a staple food for a substantial portion of the global population, playing a pivotal role in food security and nutrition (Fahad et al, 2019). Its significance is especially pronounced in regions like Minna, Niger State, Nigeria, where rice constitutes a dietary cornerstone for many households. Understanding the dynamics of rice grain quality and consumers' preferences is crucial for enhancing local agricultural practices, supporting economic development, and ensuring food sustainability (Bulambo et al, 2023).

The assessment of rice grain quality involves a comprehensive analysis of various attributes, ranging from sensory characteristics to nutritional content (Zhou et al, 2020). Furthermore, discerning consumer preferences is vital for both local producers and policymakers, guiding decisions related to cultivation practices, market strategies, and import/export policies. 

The Nigerian government has implemented various policies to enhance local rice production and reduce dependency on imports (Arouna et al, 2020). Initiatives such as the Anchor Borrowers' Program and import restrictions aim to boost domestic rice cultivation and support local farmers. These policies have implications for both production practices and consumer choices.

Despite the growth in rice consumption, challenges persist, including issues related to productivity, post-harvest losses, and the quality of locally produced rice. Addressing these challenges presents opportunities for further development and sustainability in the rice sector.

The aim of the study is to examine rice grain quality and consumers’ preference for local and foreign attributes in Minna, Niger State, The specific objectives to be achieved are to: describe the socio-economic characteristics of local and foreign rice consumers; determine the physical factors that influence quality characteristics on price and describe the constraints associated with the consumption of local rice?

METHODOLOGY 
Study Area 

The study was undertaken in Minna Metropolis of Niger State, Nigeria. Minna is located between Latitude: 9° 36' 54.86" N Longitude: 6° 32' 51.94" E. The State is bordered by Zamfara and Kebbi States in the North and North-west respectively, currently, the State covers a total land area of 74.244 sq.km, which is about 8% of Nigeria’s total land area. This makes the State the largest in the Country (www.nigerstate.gov.ng). The population of the State was 3,950,249, comprising 2,082,725 males and 1,867,524 females (National Population Commission (NPC, 2006). The projected population of the State as at 2016 was 5,556,200 (United Nations Population Fund (UNFPA), 2016). 

Sampling Procedure and Sample Size
A multi-stage sampling technique was used. The first stage was a purposive selection of Niger state from North-central zones of Northern Nigeria, and the selection was based on the high concentration and intensity of rice production, processing and marketing within State. The second stage was purposive selection of three (3) different retail market outlets within the metropolis, selected markets were Kure ultra-model market, Gwari market and Gwadabe market.

In the third stage, based on the reconnaissance survey conducted from all the markets, a total number of 127 rice retailers were identified across the three (3) markets within the metropolis and 40% of the retailers from each market were randomly selected. Estimated average daily number of consumers per retailer was given out by the respective retailers from which 20% were randomly selected. The random selection was systematic so as the researcher selected each 3th consumer met at retail outlet until reaching the total desired sample size of 114 across the markets within the metropolis.

Method of Data Collection 

Primary data was used for the study. The data was collected using a well-structured questionnaire administered to the respondents by the researcher 

Analytical Technique and Model Specification

Descriptive Statistics
These are concerned with scientific methods for summarizing presenting and analyzing data as well as drawing valid conclusions and making reasonable decisions on the basis of such analysis. This is done with the aid of mean, percentage, frequency distribution etc.
Mean; this is the sum values in the data group divided by the number of values it is the most useful and fundamental measure of location
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Percentage; this is proportion obtained by dividing the number of observations in each class by the total number of observations multiplied by a hundred
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Frequency Distribution; this is an organized display of data set which falls into each mutually exclusive class. Therefore for easy comprehension of findings of this research and its contribution to knowledge it was grouped field data in the form of frequency distribution tables, and percentage tables.

Hedonic Price Model
The hedonic model which is derived from the theory of consumer choice as postulated by Lancaster (1966) shall be used. The model states that the price of a good is explained in terms of a good’s characteristics. Thus, it describes the price of a goods as a linear summation of the implicit value of its attributes. (Wooldridge, 2000 & Rosen 1974, Edmeades, 2006). It is for this research, the consumer goods characteristics models can be mathematically presented as:
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Where

Pr= Price of either local, imported rice per kilogram
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= Quality characteristics of either local, imported rice j such as grain size, colour, Texture, packaging, level impurities, Rate of breakage and availability.
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= implicit price of characteristics. Implicit price of characteristics

Using shazam econometric statistical software package, the price as dependent variable was measured in naira per kilogram and the independent variables weight (kg) were entered as absolute values, while grain size,  colour, packaging, cleanliness, texture, rate of breakage and availability were entered as a dummy variables

Thus the model is denoted by the following equation

Pr/kg = f ( G, RC, P, I, T,R and A) ………………..………….................………………………………… (4)

Pr/kg = price per kilogram

G = Grain size (Short grain type is the reference group while long grains are dummies)

RC = Rice colour (white is the reference group and creamy will be entered as dummy variable)

P = Packaging (Not well packaging of rice as the reference group and well package as dummy variable)

I= Impurities (Rice with present impurities is the reference group, absent impurities as dummy variable)

T = Texture (Rice with hard grains is the reference group, and tender grain rice as dummy variable)

R = Rate of breakage (low breakage of rice as the reference group and very high as variable).

A= Availability (Seasonal supply of rice as the reference group and regular supply as dummy variable)

The results was subjected to test of significance by use of coefficient level of significance (i.e P<0.001, p<0.01, p<0.05 and p<0.0)

Kendall’s Coefficient of Concordance 
Kendall’s coefficient of concordance is one of the most frequently used nonparametric methods for assessing a set of observation. This is widely used perhaps due to its ability to provide both the ranks of the observations and the level of agreement among the set of observations. In its application, a list of constraints is provided to the respondents and the individual respondent is allowed to provide his/her ranking of the constraint, depending on most important to less important or vice versa. 

In this study, a list of problem associated with local rice consumption was presented to the respondents and they were asked to rank them in order of importance in terms of preference.

The sum of ranks is then provided but, in most empirical studies, it is common to observe the mean of ranks. Kendall’s coefficient of concordance (𝑊) is given as Legendre,(2005).
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Where:

W = coefficient of concordance

K = number of sets of ranking i.e number of judges (respondents) ranking the constraints

N = number of constraints 

S = sum of square of the deviation over row sum of rank (Ri) which is given by
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R is the mean of Ri. The correction factor for tied ranks (T) is also given as: 

T = [image: image16.png]M (3 — ty)



  ………………………………………………………………………………………… (7)

t3 is the number of ranks in each of m group of ties. The problem to be ranked are Impurities, high cost of local rice, poor Aroma, Less Available, Low swelling capacity, inferior taste, broken grains, poor packaging and poor Cohesion.

RESULTS AND DISCUSSION 

Socioeconomic characteristic of Consumers in the Study Area

There are social and economic variables which cumulatively defined the social economic status of consumers and selections of these largely depend on purpose and subject of the study (Roy, et al ,2013). The descriptive statistics of socio-economic characteristics such as age, household size, monthly income, gender, marital status, educational level and occupation of household head as shown in Table 1

Table 1a: Distribution of rice consumers according to their socio-economic variables (Quantitative)  

	Variable
	Frequency 
	Percentages (%)

	Age
	
	

	25-32
	6
	5.3

	33-40
	46
	40.4

	41-48
	46
	40.4

	49- 56
	16
	14

	57-64
	-
	

	Minimum
	25
	

	Maximum
	58
	

	Mean
	42
	

	Standard Deviation
	7
	

	Household size
	
	

	1-3
	26
	22.8

	4-7
	76
	66.7

	8-11
	9
	7.9

	12-15
	3
	2.6

	16-19
	-
	

	Minimum
	2
	

	Maximum
	18
	

	Mean
	6
	

	Standard Deviation
	3
	

	Monthly Income (N)
	
	

	15,000-55,000
	1
	9

	56,000-97,000
	14
	12.3

	98,000139,000
	37
	32.5

	140,000-181,000
	20
	17.5

	182,000 -250,000
	42
	36.8

	Minimum
	15,000
	

	Maximum
	250,000
	

	Mean
	77,059
	

	Standard Deviation
	42,113
	


Source:  Field Study, 2022.
Results from table 1a shows the average age of the respondents indicating 42 years with minimum of 25 years and maximum of 58years, which means that most of the respondents are within the working age group and they are likely to have some disposable income for household expenditure. This indicates that they are young and within the middle age range, capable of making their own decisions on the rice brands they consume. This corroborates with the findings of Clemens et al, (2016) who reported that those in active working age may prefer calorie supplied food such as carbohydrates.

The results of the study revealed that the mean household size as indicated in table 1a was 6 persons per household with the minimum household member of 2 and the maximum household members of 18 persons. Earlier studies (Kessy et al., 2018) have suggested that household size and a large number of dependents partly influence food choices. Income dictates to a large extend the consumers choice of goods. A rational consumer will make a right choice of superior and high quality goods as income increases. The result in Table 1a shows average monthly household income was estimated to be N77,059 with the minimum N15, 000 and maximum of N250,000. The high variability of household income implies a wider variation in purchasing power of households and subsequently, the households demand for food. Empirical studies (Ren, et al., 2019) have shown that household income influences food consumption.
Table 1b: Distribution of rice consumers according to their socio-economic variables (Qualitative)

	Variable 
	Frequency
	Percentages (%)

	Gender
	
	

	Male
	102      
	89.47

	Female
	12     
	10.53

	Marital status
	
	

	Single
	2      
	  1.75

	Married
	111       
	97.37

	Widow
	  1          
	0.88

	Divorced
	
	

	Level of Education 
	
	

	No formal Education
	15
	10.14

	Primary education
	23
	20.17

	Secondary education
	34
	29.82

	Tertiary education
	42
	36.84

	Occupation
	
	

	Farming
	5
	7.02

	Trading
	8        
	7.02

	Civil servant
	90         
	78.95

	Artisan
	11          
	9.65

	Total
	114
	100


Source:  Field Study, 2022
The result in Table 1b shows that the sampled consumers in the study areas are largely male headed households with 89.4% while 10.5% are female. This finding corroborates the finding of Carnegie et al, (2020), who also found out in a similar study that rice consuming households are largely male headed with 89.3% of the household heads being males. Gender of household head could influence food consumption pattern of households and this was shown by Salman, et al,  (2021), who noted that gender was one of the socioeconomic characteristics that was significant in influencing grains demand, dairy products demand and vegetables demand in a study on estimation of food demand pattern in South Africa. The distribution of consumers based on marital status as indicated in the table shows that 97.3% are married, 1.7% are single and 0.8% are widow. The level of education of household head has a serious implication on the types and quality of food consumed by the household. The result shows that a significant proportion 36.84% had their tertiary education and 10.1% had no formal education. A sizeable proportion of respondents however had secondary and post-secondary education. Educational status of household heads could influence rice demand as well as the preference for imported or local rice types. As noted by Anthony et al. (2021), rice demand was significantly influenced by educational level of households heads in their study on household food demand. The mean years of schooling of the household heads is reported to be 13 years and this is higher than the national mean years of schooling of 5 years for Nigeria (Otekunrin et al, , 2021). 

It was also presented in table that larger proportions (78.9%) of the sampled heads of households were civil servants and this is not unconnected to the high educational attainment of majority of the household heads. This result suggests that there is a greater tendency for the households to rely on purchasing rice for household consumption rather than own production. This finding is in line with that of Sowunmi et al. (2020), who reported that majority(55 .0%) of the household heads were civil servants in a study of demand for rice in Osun state.

Physical Factors that Influence Rice Quality Characteristics on Price

Commodity pricing formula takes into account the quality traits possessed by a particular commodity because quality traits form the basis of consumers’ purchasing decisions. According to Ogunleye, (2020), grain quality is one of the key selection criteria commonly used by consumers to choose a rice brand for consumption. Therefore, variation in rice brand prices is justifiable due to the differences in the number of quality characteristics possessed by various rice brands. The results of the analysis are presented in Table 2 with price as dependent and rice physical characteristics as independent variables.

Table 2: Physical Factors that Influence Rice Quality Characteristics on Price

	Variable Name
	Estimated Coefficient
	Standard error
	T-ratio
	P-value

	Constant
	 676.60      
	190.0
	3.562
	0.001

	Short
	127.91      
	160.5
	0.7970
	0.427

	White
	-656.28
	87.39
	-7.510
	0.000

	Not well packed
	376.24
	80.83
	4.655
	0.000

	Present
	-127.22
	70.63
	-1.801
	0.075

	Hard
	-36.885
	69.67
	-0.5294
	0.598

	Low
	116.42
	66.44
	1.752
	0.083

	Seasonal
	46.468
	66.63
	0.6974
	0.487


Source: Field survey, 2022

R2 (R2Adj) 68% (66%)
(Figures in parenthesis are t-value) Notes: Significance levels; ***1%, **5%, * 10%.

Rice colour was entered as white rice and creamy rice, and white rice was entered as reference group, packaging of rice is another attribute where designed package and not well packaged were entered but not well package was the reference group. Rice impurities was entered as present impurities and absent impurities but present impurities was the reference group; rate breakage of rice was entered as high and low but the low rice was the reference group. Results shows that method of package (not well package) and low breakage were found to be statistically significant with a positive coefficient at P<0.01 and P<0.010 respectively, implying that for any unit increase in these variables, buyers would be willing to pay premium because they showed higher significant buyer preference. It was also reveals that rice colour (white) and impurities (present) attributes were found to be statistically significant with a negative coefficient, implying that creamy colour rice with purity were more preferable and are selling at higher prices. Nwachukwu and Achike (2020) reported that local rice brand have some good attributes that when included in improving other qualities such as cleanliness, good package and full grain size, will compete with imported rice quality and also increase demand. This is also in consonance with Ogunleke, & Baiyegunhi. (2019) who reported that the most dominant constraints hindering consumers preference for local rice is poor packaging with the mean rank of 2.32. Nwachukwu & Achike, (2020) stated that the consumers of Pategi and Igbemo (local rice) found a better taste in its consumption.

Constraints Associated with Low Consumption of Local Rice in Minna Metropolis
The results of Kendall’s W are presented in table 3, where value of W (0.166) was highly significant at 1% significance level, and implies a high level of agreement among the respondents in ranking the constraints associated with local rice consumption in the Area.
Results shows that rice impurities (present of other materials) was the highest ranked constraint by consumers in the study area with the mean rank of 3.42 and followed by high cost of local rice with the mean of 3.90. Inferior taste and poor cohesion were ranked least constraints associated with local rice consumption in the study area with the mean rank of 6.04 and 6.84 respectfully. This corroborate the findings of Abubakar et al. (2015), who confirmed that rice with impurities always have low patronage. The study also reveals that rice with debris have the mean rank score of 6.37. This finding disagreed with the position of Diagne et al. (2017) who confirmed that about 77.0% of the respondents prefer broken Rice grain to whole – grain. The presence of foreign materials and low swelling ability were ranked 6th and 7th. 

Table 3: Distribution of the respondents based on constraints associated with local rice consumption
	Constraints associated with local rice consumption
	Mean score


	Rank 


	Impurities
	3.42
	1st

	High cost of local rice
	3.90
	2nd

	Poor Aroma
	4.08
	3rd

	Less available
	4.87
	4th

	Low Swelling capacity
	4.89
	5th

	Broken Grains
	5.00
	6th

	Poor Packaging
	5.96
	7th

	Inferior taste
	6.04
	8th

	Poor Cohesion
	6.84
	9th


N=114, Kendall’s W=0.166, Chi-Square=151.730, Sig. <0.001
CONCLUSION AND RECOMMENDATIONS 

From the findings of this study, it was concluded that private sector should invest in modern processing facilities for local rice this would place the commodity in a better position when compared with imported rice commodity. Therefore, it was recommended that knowing what is important about attributes affecting retail outlet selection, marketers should ensure that they meet their customers’ expectations concerning those features, and help them gain a competitive advantage. Producers and marketers should use the empirical result of this study to understand the behavior of the consumer, so that they can deliver to the consumer the right quality, variety and safe product that the consumers’ require, through efficient marketing systems. Efforts should be made by the government to formulate price control policy on local rice for its affordability by the consumers. Also, farmers should be encouraged to produce more local rice through the provision of incentives and credit facilities for its availability of all year round to the consumers.
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