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ABSTRACT

This study analyzed the determinants of the demand for the pre-packaged dairy products in Sokoto metropolis as well as calculated their income elasticity of demand. The metropolis was grouped into four clusters, namely; Sokoto main, GRAs, Resident community and Peri-urban whereby 160, 100, 90 and 150 respondents were respectively selected on a random basis. Data were collected with the aid of a structured food frequency questionnaire (FFQ). Descriptive, Tobit and Log-Log regression models were used to analysed the data. The results showed that the demand for pre-packaged dairy products  was positively determined by household size, ethnicity, education and income level of the respondents. While sex, dependency and location variables were negative. The income elasticity of demand for the pre-packaged dairy products was positive and greater than one. Indicating that any percentage increase in income would cause an increase in the demand for the pre-packaged dairy product by 1.5%. Therefore, considering the high elasticity of demand for the pre-packaged dairy products, it is hereby recommended that necessary incentives should be put in place by the Government that will encourage local manufacturers of dairy products to expand their production, as well as  enhancing the quality of their output.
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INTRODUCTION

Yayar (2012), reported that milk is the most essential food to humans which contains nearly all nutrients. For example, milk provides calcium necessary for strong bones, proteins needed for brain development and tissue growth, vitamin A for normal vision, and vitamin D for absorption of calcium. He reported that, a child who drinks a glass of milk every day meets 35 per cent of protein requirements, 52 percent of the calcium requirement and 98 percent the requirement of vitamin B12. This is especially important in Nigeria, where available statistics point to the need to promote increased consumption of high nutrient food substances among Nigerians, especially among children, of whom, 36% of those under the age of 5 years are reported to be underweight and 16% wasted (Phillip et al. 2013).


In Nigeria, dairy products are classified into two, namely; traditionally produced dairy products and the pre-packaged dairy products. Jansen (1992) noted that, although there were many types of traditionally produced products, sour milk (nono) and ghee (manshanu) are the most important. While Yahuza (2001); Axtell et al. (2008) and Anon (2010) reported that evaporated milk, powdered milk, packaged liquid milk, baby formulae, yoghurt, flavored milk and ice-cream are some of the most important pre-packaged dairy products in Nigeria.

Although the amount of dairy product consumption varies from country to country, in general many African countries’ milk consumption per caput is typically 40 liquid milk equivalent (LME) per year (Ndambi et al., 2007). Still, this level of consumption is very low when compared to the 200 liters LME per annum recommended by the World Health Organization. However, Nzeka (2006) opined that the globalization effects and the increasing number of consumers adopting western lifestyles and consumption patterns is resulting in increasing demand for  higher quality dairy products in Nigeria.

The theory of consumer behavior assumes that a consumer is rational and aims at attaining the highest possible satisfaction given his income and the prevailing market prices (Adeniyi et al., 2012). However, Eicher and Baker (1982) reported that several researchers working in Africa have hypothesized that several factors other than price and income have an important effect on demand. For example, it has been observed by many authors (Jansen, 1992; Mullins et al. 1994; Njarui et al. 2011), that demand for dairy product at the household levels, is significantly associated with socio-economic variables such as age, sex, marital status, household size, ethnicity, location, education and the income level of the household heads. In reviewing the effect of prices on dairy consumption, Anon (2010) opined that in the particular context of Nigeria, differences in consumption habits, in milk quality, in marketing and in pricing policies, render the measurement of milk consumer price response a difficult task. Also, Deaton (1997) noted that although in theory prices should be used when estimating a demand function, in practice when using cross-sectional data, since prices do not vary (much) within a region (e.g., a municipality), applied econometricians do not (should not) include price in cross-sectional demand regressions.  

Kassali et al. (2010), defined elasticity of demand as the degree of responsiveness of demand to changes in the factors affecting demand and that elasticity can be grouped into two, namely, direct elasticity and cross elasticity of demand. They noted that for direct elasticity we have price and income elasticities. The price elasticity of a good is the degree of responsiveness of demand to changes in the price of the good. While income elasticity of a good is the degree of responsiveness of demand for the good due to changes in income. Therefore, following Jabbar and Domenico (1990), Jansen (1992) as well as Ruel et al. (2005), only the income elasticity of demand for the dairy product was estimated. Jansen (1992) reported that the income elasticity of demand for dairy products in northern Nigeria was less than 0.5 suggesting an income inelastic demand. Meanwhile, for southern Nigeria, Jabbar and Domenico (1990) reported that, among the indigenes of the South-West and South-East, income elasticities of demand for dairy product were highest for the rural consumers in the South-West and for the urban consumers in the South-East. Among the Hausas resident in the South-West and South-East, income elasticities were higher for the urban consumers, who are mostly purchasers, than for rural consumers, who are usually milk producers.

Despite the importance and widespread consumption of the pre-packaged produced dairy product in Nigeria, notable demand studies for this type of dairy products in Nigeria has been few and dates back to early 1990s (Jabbar and Domenico, 1990; Jansen, 1992). Consequently, limited knowledge is available regarding the present day purchasing behavior of Nigerian consumers with regards to the demand for the pre-packaged produced dairy products. Therefore, studies need to be carried out so as to serve as a valuable input to policy-making as well as provide valuable information to key stakeholders involved in the production, processing and marketing of this category of dairy products.
OBJECTIVES OF THE STUDY
The general objective of this study is to obtain a comprehensive understanding of factors affecting the demand for pre-packaged dairy product in Sokoto metropolis with special emphasis on the influence of socio-economic characteristics of the respondents on dairy product consumption. While the specific objectives are to:

1. Describe the household socio-economic characteristics of dairy products consumers in Sokoto metropolis;

2. Analyze the determinants of the demand for and consumption of pre-packaged dairy product in the metropolis; and

3. Calculate the income elasticity of demand for the pre-packaged dairy product in the metropolis.

Hypothesis

For the purpose of this study, the following hypotheses were formulated:

i.
Ho:
The demand for pre-packaged dairy products in Sokoto metropolis is not significantly influenced by the economic and socio-demographic characteristics of the household head.

ii
Ho:
The elasticity of demand for the pre-packaged dairy products in Sokoto metropolis is not affected by the income levels of the household head. 

MATERIALS AND METHODS
The Study Area

The study area is Sokoto metropolis, which lies between latitude 13° 04’N and longitude 5°14’E and at an altitude of 272 m above sea level. The metropolis is in the dry Sahel surrounded by sandy terrain and isolated hills with an average annual rainfall of 550 mm starting in May-June and ending September-October. The highest temperatures of 45°C during the hot season are experienced in the months of March and April while Harmattan, a dry, cold and dusty condition is experienced between the months of November and February (Abdullahi et al. 2009). The metropolis is made up of Sokoto North and Sokoto South Local Government Areas (L G As) as well as parts of Bodinga, Dange-Shuni, Kware and Wamakko L G As with an estimated population of about 1,078,092 (NPC, 2012). 


The demographic structure of the metropolis is cosmopolitan albeit with the Hausas predominating, and Hausa is the common language. Also, residents in the metropolis were ethnic groups from within and outside Nigeria, especially Yorubas, Ibos, Zabarmawa, Nupes, Ebiras, and the Togolese among others. Occupation of the inhabitants includes trading, civil service while a reasonable proportion of the population works in organized private sectors. The metropolis is the capital city of Sokoto state and displays a classical example of urban primacy as it contains nearly 95 percent of the modem business and commercial ventures in the state (SOSG, 2012).

Sampling procedure and sample size

A cluster sampling procedure was adopted for this study. This was done to ensure proper representation of important sub-population groups, namely; location, ethnicity, education and income level variables. These variables were known to have a significant influence on dairy product consumption and may not be adequately captured by a straightforward random sampling technique. Therefore, the metropolis was grouped into four homogenous clusters, namely; peri-urban, city centre, GRAs and the resident community. For the peri-urban cluster, two townships were randomly selected. These were Dange and Kware townships. Seventy-five respondents were randomly selected from each of the township. For the city centre and GRA clusters, eight and five areas (shiyya) were respectively selected randomly, from which twenty respondents were also randomly selected from each of the area / shiyya. Finally, for the resident community cluster, three areas were randomly selected in which thirty respondents each were also selected randomly. Thus, the total sample size for the metropolis was five hundred respondents. 

Data Collection

The primary data for this study was collected from June-October 2013 using a pre-tested structured food frequency questionnaires (FFQ) administered by the researcher and assisted by trained enumerators to elicit information from the respondents.

Analytical Techniques

Descriptive statistics were used to achieve objective 1, while Tobit regression analysis was used to achieve objective 2 and finally, the Log - Log model was used to achieve objective 3.

Tobit Regression Model 
Chern et al. (2003) noted that the use of household microdata on detailed commodities is complicated by the econometric problem, which arises when some households have zero consumption of one or more of the items considered. The dependent variables are zero if a household does not purchase the food item, and positive if it does. Zero shares are censored by an unobservable latent variable. Fuller et al. (2004), reported that it is necessary to deploy a technique for alleviating the presence of zero-expenditure (or a censored dependent variable). Celik et al. (2006), observed that the zero consumption is usually handled using censored regression models, such as the Tobit model.

Fuller et al. (2004) as well as Akinyosoye (2006) reported that the Tobit model is built on the assumption that the observed consumption of a good by household i, Yi is determined by a latent factor measured by [image: image2.png]y



 that can be represented as linear function of a vector of independent factors Xi, a vector of coefficients β, and an error Ɛi , which has a normal distribution N(0, δ2) which can be described as:
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is a latent variable.

Statistically, Gujurati (2004) express the Tobit model as
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(2)
   
      = 0 


otherwise

Where RHS = right-hand side.

For this study, the model is specified explicitly thus:
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 = β0+β1X1+β2X2+ β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + β9X9 +U 

(3)
Where 
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=  
Consumption level of pre-packaged dairy products by the household (liters) Liquid Milk Equivalent 

X1=  
Age of the household head (in years). Expected to negatively affect pre-packaged dairy product consumption 

X2=
Marital status of the household head (Single=1, Married=2 and Separated/ Widowed/Divorced =3). Expected to negatively affect pre-packaged dairy product consumption 

X3 =
Gender of the household head (dummy variable, whereby male=1 otherwise=0). 
Expected to negatively affect pre-packaged dairy product consumption 

X4 =
Household size of the household (Number of persons) Expected to negatively affect pre-packaged dairy product consumption 
X5 = 
Dependency ratio of the household (proxied by number of persons under 16 and above 
65 years, respectively).  Expected to negatively affect pre-packaged dairy product consumption 

X6 = 
Ethnic group of the household head (dummy variable, whereby Hausas = 1, otherwise=0). Expected to negatively affect pre-packaged dairy product consumption 

X7 =  
Location of the household head (dummy variable, whereby urban=1, otherwise =0). Expected to positively affect pre-packaged dairy product consumption 

X8=
Educational level of the household head (none = 0, Primary = 1, Secondary = 2,  
NCE/OND = 3, Degree/HND = 4 and Posgraduate = 5). Expected to positively affect pre-packaged dairy product consumption 

X9= 
Income of the household head (in Naira). Expected to positively affect pre-packaged dairy product consumption 

U= 
Error term

Finally, Tobit regression parameters were estimated by the use of ML methods instead of the OLS procedure. This is because the OLS estimates of the parameters obtained from the subset of observations will be biased as well as inconsistent (Gujurati, 2004). Also, pseudo R2 is used instead of the conventional measure of goodness of fit, R2. Nmadu et al. (2013) noted that pseudo R2, the most common of which is the McFadden’s  likelihood ratio index (LRI),  was computed as
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Where,


 ln L = log-likelihood function


ln L0 = log-likelihood computed with only the constant term.

Log-Log Model

Income elasticity of a good is the degree of responsiveness of demand for the good q due to changes in income I. 
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 (5)
To measure the income elasticity of demand for dairy product in the metropolis, a Log-Log regression model was used. Gujurati (2004) observed that one attractive feature of the log-log regression model, which has made it popular in applied work, is that the slope coefficient βi measures the elasticity of Y with respect to X, that is, the percentage change in Y (in this case pre-packaged dairy product) for a given (small) percentage change in X wich in this case is the inocme levels of the respondents. Consequently, in order to achieve objective number three, a log transformation of the dependent and income variables were carried out and estimated using the log-log regression model.

The model is specified explicitly, thus: 


InY = β0+β1InX+U

(6)
Where 


 In
 = natural log (i.e., log to the base e, and where e = 2.718).

InY 
= natural log of the consumption level of pre-packaged dairy products by the 


    household (liters) Liquid Milk Equivalent 


InX
= natural log of the incomes of the household head (in NGN)


U
= Error term

RESULTS AND DISCUSSIONS

Personal Characteristics
Age, marital status, household size, ethnicity, educational and income levels of the household heads were some of the personal characteristics that were evaluated and the results are presented in Table 1. The result shows that a greater percentage of the respondent households were headed by middle-aged people with the mean age being 39. Meanwhile, the fact that more than 80% of the respondents were married should not be surprising considering the mean age of the respondents being 39. This, under normal situation is a matured adult and is therefore expected to have a family of his own. The average household size of 7.8 reported in this study was slightly lower than the national average of 8 but higher than the 5.0 reported for Sokoto State by NBS (2010). As for the dependency, the results of the study showed that the average number of dependents for the metropolis was 5.6 persons per household. Considering the average household sizes in the metropolis was 7.8 persons per household, this shows that the dependency ratio in the metropolis was 72.73%. This figure was in the same range as the figure reported for Sokoto state by NBS (2010) which was 80.2%. It is expected that a household with children may consume more dairy products than those without. For example, Phillip et al. (2013) noted that the share of budget allocated to beverages rises significantly with an increase in the proportion of children in the household.

Table 1: Socioeconomic characteristics of the respondents
	
	Frequency
	Percentage

	Age (year)
	
	

	18---25
	44
	8.80

	26—35
	189
	37.80

	36---45
	134
	26.80

	46--55
	84
	16.80

	>55
	49
	9.80

	Mean
	39
	

	Marital status
	
	

	Single
	93
	18.60

	Married
	402
	80.40

	Others
	5
	1.00

	Household sizes
	
	

	1—5
	204
	40.80

	6—10
	169
	33.80

	11—15
	83
	16.60

	16—20
	19
	3.80

	>20
	25
	5.00

	Mean
	7.8
	

	Dependents 
	
	

	1—5
	286
	57.20

	6—10
	146
	29.20

	11—15
	39
	7.80

	16—20
	23
	4.60

	>20
	6
	1.20

	Mean
	5.6
	

	Ethnicity
	
	

	Hausas
	380
	76.00

	Others
	120
	24.00

	Educational qualification
	
	

	None
	40
	8.00

	Primary
	47
	9.40

	Secondary
	63
	12.60

	NCE/OND
	84
	16.80

	First degree/HND
	183
	36.60

	Postgraduate
	83
	16.60

	Income levels per month
	
	

	Less than NGN50,000
	169
	33.80

	NGN50,000--100,000
	231
	46.20

	Above NGN100,000
	100
	20.00


Source: Field Survey, 2013.
The high level of educational achievement recorded with over 50% of the respondents having attained one level of tertiary education or another, it is expected consumption of dairy products in those households may be substantial considering that higher educational level of the household head has been linked with improved health consciousness and thus greater consumption of such nutrients rich food as dairy products. The consumer economic situation has great influence on his/her buying behavior. Therefore, considering that 66% of the respondents were middle to high income earners, the consumption of dairy products by the respondents is expected to be high. It should be noted that high income and educational attainment of respondents are some of the features associated with household demand studies set in urban areas. For example, Erhabor and Ojogho (2011) as well as Adeniyi et al. (2012) all reported tertiary education level of respondents greater than 50%. Similarly, over half (53%) of the household heads were in the middle income class and 20% were high income earners.

Tobit Analysis of the Determinants of pre-packaged dairy products Consumed in Sokoto Metropolis.

The results of the Tobit analysis show that six of the variables were significant for the determinants of pre-packaged dairy product consumption (Table 2). These were sex, dependency, household size, ethnicity, education and income levels.

Table 2:    Tobit estimates for the pre-packaged dairy products

	
	Coefficients
	Standard errors
	T--Value
	LR chi2 (9)
	Pseudo R2

	Age
	-.116
	.068
	-1.70
	620.23**
	0.1594

	Sex
	-5.718
	1.498
	-3.82**
	
	

	Marital status
	-.759
	1.551
	-0.49
	
	

	Dependents
	-4.846
	.531
	-9.12**
	
	

	Household sizes
	4.182
	.471
	8.87**
	
	

	Ethnicity
	4.097
	1.299
	3.15**
	
	

	Location
	-2.448
	1.295
	-1.89
	
	

	Education
	2.428
	.469
	5.17**
	
	

	Income level
	17.664
	.912
	19.37**
	
	

	Constant
	-28.371
	2.852
	-9.95**
	
	


**=P<0.01  *=P<0.05        Source: computed from field survey data, 2013

Obs. summary:         
  83     left-censored observations at lme <= 0


  417     uncensored observations

Sex of the household heads was negatively significant (at the 1% level) for the consumption of pre-packaged dairy products. Specifically, the coefficients for gender was –5.95 which implies that as the gender of the respondents changes from female to male there is a reduction in dairy product consumption by 5.71 liters LME. This means that the female headed households consumed more dairy products than the male headed households. The reason advanced by researchers for this disparity between females and males headed households was that females tend to give a higher priority on child health and nutrition in allocating household resources. As such females are more likely to choose beverages such as dairy products that are rich in vitamins and minerals than their male counterparts (Ruel et al., 2005; Phillips et al., 2013). 

The a priori expectation is that an increase in household sizes as well as in the number of dependents in a household, will impact negatively on the consumption of non essential food items such as pre-packaged dairy products (Ruel et al., 2005; Akerele and Adewuyi, 2011 Yayar, 2012). Therefore, the dependency coefficient for the pre-packaged dairy products was of the expected sign and is significant at the 1% level. However, contrary to the a priori expectation, the coefficient for the household size was positively significant (at the 1% level). The results showed that an additional unit increase in household size holding all other variables constant will increase dairy product consumptions by 4 liters. This may be attributed to the fact that in the larger households, there are more consumption units and thus more demand. Meanwhile, many researchers (Nwachukwu and Odigie, 2011; Ogundari, 2012; Ajmair and Akhtar, 2012) have reported that the size of the household has a strong positive relationship to the consumption behavior of household. 


Moreover, the results for ethnicity variable shows that a change in the ethnicity of the household head from Hausa to others increases the consumption of the pre-packaged dairy products by 4 liters LME. This was in agreement with the results of many authors (Jabbar and Domenico, 1990; Jansen, 1992; Akinyosoye, 2006). They all reported that, households of southern ethnic origin consumed more of the pre-packaged dairy products than the households of northern ethnic origin. This, they attributed to the fact that the former have no milk drinking culture, consequent upon which they rely solely on the pre-packaged dairy products as their source of milk. Whereas for the later households, cattle rearing is an integral part of their farming system, as such, milk and milk products are used in the preparation of many types of meals.


Meanwhile, the results for the educational level of the household heads shows that an increase in the educational level of the household head increases the consumption of the pre-packaged dairy products by more than 2 liters LME. In other words, the consumption of the much more expensive pre-packaged dairy products was associated with the highly educated respondents. This may be as a result of the fact that better educated household heads have better income, thus can afford to consume more varieties of dairy products. Also, Yayar (2012), reported that higher educated household head were more concerned about safety and hygienic conditions of dairy products, as such they consumed more of the pre-packaged dairy products.


Finally, the result of the analysis showed the coefficient for the income level of the household heads to be positive and significant at the 1% level. This confirmed the a priori expectation and economic theory which states that consumption is a function of income and that dairy product consumption is manifestly affected by among other variables the income level of the household heads (Sissoko et al., 1990;


Yahuza, 2001; Njarui et al., 2011). 

It should be noted that the Pseudo R2 was relatively low for the product analyzed. Gujurati (2004), observed that the conventional measure of goodness of fit, R2, is not particularly meaningful in this type of regressand models. As such, measures similar to R2, called pseudo R2, are usually used. However, in this type of models, goodness of fit is of secondary importance. What matters is the expected signs of the regression coefficients and their statistical and/ or practical significance. Consequently, the low pseudo R2 reported in this study should be of little concern considering that the signs and the magnitude of the regression coefficients were of the correct types and significance as per a priori expectations. 


From the analysis, it can be concluded that the null hypothesis which states that the demand for the pre-packaged dairy products in Sokoto metropolis is not significantly influenced by the socio-economic characteristics of the household head is hereby rejected in part as six of the nine socio-economic variables were significant determinants of pre-packaged dairy product consumption.

Income Elasticity of Demand for pre-packaged Dairy Products Consumption in Sokoto Metropolis.

The results showed that the income elasticity of demand for the pre-packaged dairy products was positive and greater than one. This means that the demand for the Pre-packaged dairy product in the metropolis is highly elastic with any percentage increase in income causing an increase in the demand for the pre-packaged dairy product by about 1.5%. The positive and highly elastic result reported in this study is slightly higher than the Nigerian average, which was put at 0.946 (Organization for Economic Cooperation and Development OECD, 2004). They noted that, for low income countries, research has shown that dairy consumption has a high income elasticity when compared to other food products.

Table 3: Showing the Income elasticity of demand for the Pre-packaged dairy products


   in Sokoto Metropolis

	
	Coefficients
	Standard errors
	T--Value

	Income
	1.564543
	.0665757
	23.50**

	Constant
	1.891033
	.049366
	38.31**

	F---Value
	
	
	552.26**

	Adj R-squared
	
	
	0.5699


**=P<0.01       Source: computed from field survey data, 2013
From the results of the analysis, it is hereby concluded that the null hypothesis which states that the elasticity of demand for pre-packaged dairy products in the metropolis is not affected by the income levels of the household heads is hereby rejected and the alternative accepted.
CONCLUSION AND RECOMMENDATION
It is clear that education and income among others, were the major determinants of the Pre-packaged dairy product consumption in the metropolis. Consequently, policies that will promote the attainment of these among the citizenry should be strengthened. Also to be strengthened are policies that will promote local production of dairy products in order to reduce over dependence on import with its attendant consequences especially that of higher prices of dairy products. Moreover, local production will necessitate further development of an efficient dairy sector that will provide a sufficient quantity of high-quality and safer milk. To this end, policies and programs that will improve productivity of the Fulani herdsmen should be pursued by the Government and other stakeholders. Considering the high income elasticity of demand for the Pre-packaged dairy products (at 1.5), it is imperative that necessary incentives are put in place by the Government that will encourage local manufacturers of dairy products to expand their production, as well as  enhancing the quality of their output.
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