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Abstract 

Rapid urban growth changes the composition as well as diversification of the food consumed 

among urban households. Achieving food security in the midst of rapid urbanization require 

understanding how urban and food consumption intertwined. Thus this paper uses combined 

measure of food security to determine urban household food security status as influenced by 

extent of urbanization in Nigeria. Results show that urban effect generated through 

urbanicity index using principal component analysis revealed that most households were in 

low urban category. On the average, most urban household had diverse diet. However, 

combining per capita expenditure and dietary diversity index as measure of household food 

security revealed different level of food security status. Multinomial logit regression results 

reveals that gender of household head, employment status, educational status, household 

income, occupational status and urbanicity index significantly determine the probability of 

urban household being food secured at different levels of food security status. Relevant policy 

interventions that aim at securing sustainable food security were identified. 

 

Keywords: Food security, Dietary diversity, Food expenditure, Urbanicity index, Urban 

Nigeria 

 

JEL classification code: D12, R22, C25, C38,  

 

1. Introduction  

Globally, food systems are changing as a result of increasing urban growth. These changes 

within the food systems ranges through production, processing and packaging, distribution 

and consumption (Seto and Ramankutty, 2016). However, the resultant effect of these 

changes often brings about a gradual shift in food structure, dietary patterns and nutritional 

status that vary with the socio-economic strata. Cockx, et al., (2017) identifies urbanization 

as one of the driving forces behind the nutrition transition which often sharpen dietary 

patterns. Consequently, the world is undergoing the largest wave of urban growth in history 

with the level of urbanization increasing in developing countries. In view of this, more than 

50% of the world’s population was said to live in the urban area in 2008 and it is estimated 

that by 2030, the number of urban dwellers will reach about 5 billion (UN, 2014). Nearly 
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90% of these projected urban population increase is concentrated in Africa and Asia, with 

China, India, and Nigeria alone is expected to add about 900 million urban residents by 2050 

(Global Food Policy Report, (GFPR), 2017). The scale and pace of urbanization in Nigeria is 

also increasing, as she is presently Africa’s most populous country with a population of about 

185.9million in 2016, about 49.3% urban population and 4.82% annual rate of urbanization 

(UN, 2017). There is an increasing trend both in population growth and food production 

index, though agriculture contributes about 24.4% to Nigeria’ s gross domestic product 

(GDP), with about 5.1% of export earnings (NBS, 2016). The rise in population and 

invariably food demand is still higher than food production since about 80% of small holder 

farmers produce this bulk of food (Mgbenka and Mbah, 2016). 

 

Food security exists when all people, at all times, have physical and economic access to 

sufficient, safe, and nutritious food to meet their dietary needs and food preferences for an 

active healthy life (FAO, 1996). This definition highlights the multidimensional nature of 

food security which includes availability, access, utilization, and stability. How urban areas 

expansion is managed in future years is critical for ensuring agricultural growth and global 

food security. With the continued growth in both population and consumption of Nigerians, 

there is the likelihood of worsening food insecurity condition among urban households. This 

could be seen in terms of food access and poor food utilization rather than food availability 

because most urban residents are net food buyers (Omonona and Agoi, 2007). Unequal 

economic access to available food supplies due to income inequality, and continual increase 

in food prices due to cost of transporting food products to urban areas also contributes to 

urban food insecurity (Babalola and Isitor, 2014). These factors could reduce the access and 

consumption of wider varieties of food that leads to poor food utilization.  

 

Apart from urban food insecurity, the accelerated trend in shifts in diets has also increased the 

prevalence of several nutrition-related diseases.  Awosan et al., (2014) and Ekpenyong and 

Akpan (2013) observed that percentage of persons with noncommunicable diseases such as 

overweight, obesity, hypertension, cancer, diabetes mellitus is now prevalent in most urban 

cities in Nigeria. This is as a result of more sedentary lifestyles and the consumption of 

highly processed foods high in sugar, fats but nutritionally deficient in micronutrients 

(Liverpool, et al., 2016). This situation necessitated the urgency to assess the effect of 

urbanization on food security as well as provide relevant policy interventions that aids in 
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securing sustainable food security and identify missing link or strengthen existing ones in 

food value chains.  

  

Some of the most profound effects of urban areas on composition and types of foods 

consumed by urban population could help in the transformation of agricultural sector and 

reduce economic leakages through food importation which is rising at unsustainable rate in 

Nigeria (Adesina, 2012). In crafting improved policies and investments for the agrifood 

sector, it is therefore critical to have a better understanding of how demand and transforming 

diets would likely evolve within urban areas. This comparison helps to identify the shifting 

relative importance within urban areas in total food demand and such information will 

suggest possible areas where current food system development efforts could be modified to 

improve food security status.  

 

Empirical studies (Omonona and Agoi, 2007; Arene and Anyaeji, 2010; Obayelu, 2010; 

Asogwu and Umeh, 2012; Ahmed and Naphtali 2014) have shown various food security 

indicators been used in classifying households into food secure or insecure. Some of these 

indicators ranges from self-report/assessment, cost of calorie, rasch method, two-third of per 

capita food expenditure to anthropometric measure among others. Meanwhile, some of these 

studies focused narrowly on one indicator which could underestimate the true state of food 

security as pointed out by Coates and Maxwell (2012). To better capture food security status, 

some studies combined different indicators. For example, Maxwell, et al., (2013) used the 

coping strategy index and food consumption score which both captures quantity and quality 

aspect of food security to delineate food security level, while Smith and Subandoro, (2007) 

and Ogundari, (2017) used the two-third of per capita expenditure and dietary diversity score 

which respectively reprints food access and food utilization to categorize households into 

food security levels. Previous studies (Obayelu et al, 2009; Ashagidigbi et al., 2012) have 

shown that food consumption pattern differ across rural and urban populations. However, 

these studies do not adequately distinguish food consumption pattern experienced at different 

stages of urbanization, a limitation that makes it difficult to take account of the multiple 

dimensions of urbanization. In the context of rapid changes in food system Cockx, et al., 

(2017) was of the view that it was essential to disentangled urban effect in order to have a 

proper view of urbanization. To overcome these problems, a composite index is essential 

with different techniques. In view of this, Dahly and Adair, (2007), Jones-Smith and Popkin, 

(2010) constructed a validated urbanicity scale which comprised of diverse components 
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ranging from economic factors to urban infrastructure and healthcare. Meanwhile, studies 

like Van de Poel et al., (2009); Liao et al., (2013), Jie, et al., (2010) Zhou and Awokuse, 

(2014) used Principal Component Analysis (PCA) in index approach to overcome the 

potential limitation of equal weighting associated with scale development.  

 

Considering the multidimensional nature of food security and rising urban population, this 

paper estimated the effect of urbanization on household food security status in urban Nigeria. 

We also extend existing studies beyond the rural-urban dichotomy and explore the 

heterogeneity of our results by the extent of urbanization using the PCA. The rest of the paper 

is organized as follows: methodological review in section 2, while section 3 described the 

data and descriptive statistics. Results discussion and conclusion were documented in 

sections 4 and 5 respectively. 

 

2. Methodology 

2.1  Construction of Urbanicity Index 

Urbanization according to Wen and Ren (2017) has various definition as well as method of 

measurement. Different forms of urbanization include population, land, economic, ecological, 

space extension, social behaviour, industrial structure, infrastructure and environment. The 

pathways linking urbanization and food consumption, however, are multifaceted. 

Urbanization often offers opportunities for improvements in food consumption through 

increased access to food, economic opportunities, occupational changes and improved basic 

infrastructure. How these factors jointly influence urban household consumption and 

subsequently food security is not well characterized. Due to the multifaceted nature of 

urbanization, this paper uses the aspect of urbanization that affect urban food system which 

include economy, infrastructures, education, health, social services. Following Jie et al., 2010 

and Liao et al., 2013, we assessed the effect of urbanization on food security by constructing 

urbanicity index using the PCA. The PCA creates non-correlated linear combinations of the 

variables with maximal variance. The development of the index enables easy handling of 

several highly correlated urban characteristics variables and improves statistical efficiency. 

Using several single and disaggregated measures separately to reflect a single underlying 

concept such as urbanicity index introduces the risk of collinearity which PCA overcomes 

and improves statistical efficiency (Abdi and Williams, 2010). Filmer and Pritchett (2001), 

opined that PCA extracts from a set of variables those few orthogonal linear combinations of 

the variables that capture the common information most successfully. Intuitively the first 
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principal component of a set of variables is the linear index of all the variables that captures 

the largest amount of information that is common to all of the variables. The PCA is 

structured by a set of equation where the urban indicators are related to a set of latent factors 

expressed as: 

 

a1x = b11 × A1x + b12 × A2x +...+ b1N × ANx                         x = 1,...X 

aNx = bN1 × A1x + vN2 × A2x +...+ bNN × ANx     (1) 

 

where, as are set of N variables, a*1x to a*Nx, represents the access to N urban indicators by 

each household x. These variables are normalized by its mean and standard deviation, where 

the As are the components and the bs are the weights on each component for each variable.  

These selected variables are expressed as linear combinations of a set of underlying 

components for each household x with maximum variance. The final set of estimates is 

produced by scaling the bns so the sum of their squares sums to the total variance, with the 

scoring factor from the model recovered by inverting the system from equation (1), and this 

yield a set of estimates for each of the N principal components given by: 

 

                    A1j = b11a1x + b12a2x +...+ b1NaNx     x = 1,...X 

                   ANj = bN1a1x + bN2a2x +...+ bNNaNx       (2) 

 

The first principal component, expressed in terms of the original (unnormalized) variables, is 

therefore an index for each household based on the expression  

                

A1j = b11 × (a*1x – a*1)/(s*1) +...+ b1N × (a*Nx – a*N)/ (s*N)           (3) 

 

The index so developed was used to disaggregate household urbanization level within urban 

settings which could help to show future food security hotspots, that is being location specific 

as opined by Cockx, et al., 2017. 

 

2.2 Measures of Food Security and Dietary Diversity Indicators 

The essence of agricultural sector development is to synthesize its policies and programs to 

become “nutrition-sensitive” as suggested by USAID (2011). However, Herforth et al., 

(2012) observed that though agricultural productivity increases, food production it often does 

not ensure of food security or improved nutrition. This is the case in Nigeria where most 
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policies are often geared towards food production rather than enhancing value addition. In 

recognition of this, food availability is not sufficient to achieve good nutrition and health. 

Given the multidimensional nature of food security, there is need for a variety of means of 

measurement that encompasses all aspect of food security as emphasised by Coates and 

Maxwell, (2012). However, Magrini and Vigani (2014) wondered if the multidimensional 

nature of food security as identified by the definition have been satisfied by a single measure 

of food security. Unfortunately, no single indicator can incorporate all the dimensions of food 

security as opined by Hoddinot (1999), because a combination of measures and indicators are 

needed to fully reflect the multifaceted nature of food security. Following Ogundari, (2017), 

this paper combines two indicators that represent food access and food utilization to generate 

urban household food security status. The study consequently used two-third of the mean 

monthly per capita food expenditure to construct the food security line among urban 

households (representing food access) and dietary diversity index derive from household 

expenditure from twelve (12) food groups (representing food utilization). The food groups 

include cereals, tubers and roots, vegetables, fruits, meat, eggs, fish and other seafood, 

legumes, milk and milk products, oils and fats, sweets and spices/beverages. This grouping 

was in line with the recommended FAO standard in calculating dietary diversity at household 

level (Swindale and Bilinsky, 2006; FAO, 2012) and also in line with the NBS’s food 

composition tables (NBS, 2012). Household with per capita food expenditure (FEXP) greater 

(or less) than weighted two-third of mean of per capita expenditure was referred to as food 

secure (or food insecure). 

 

Dietary Diversity Index 

The dietary diversity as a measure of food utilization is the consumption of a wide variety of 

foods across nutritionally distinct food groups developed by the World Food Program (WFP) 

(Smith and Subandoro, 2007; Pangaribowo, et al., 2013). To determine the extent of diet 

diversity, Berry index was employed to construct dietary diversity index expressed as: 

 

å-= 2)(1 iBI w       (4)

  

Where, wi is the expenditure share of each food group i in the total food expenditure. The 

dietary diversity index (DDI) ranges between 0 and 1- (1/n), where n is the total number of 

food groups consumed. If the value assumes 0, it indicates only one food group was 



7	
	

consumed while 1- (1/n) means that food groups were consumed at equal share (Kumbarov 

and Zemke, 2014). The twelve (12) food groups earlier outlined was used in the construction 

of DDI with a reference period of seven days. This paper however extends the work of 

Ogundari, (2017) and used the mean of DDI as the threshold for classifying household into 

food secure (insecure) if the DDI is above (below) the mean.  

 

2.3 Empirical Model 

The determinants of household’s food security status were estimated using a multinomial 

logit model (MNL). The MNL is used when there are more than two discrete possibilities for 

the dependent variable (Rose and Chariton, 2002) and uses the maximum likelihood 

estimation to evaluate the probability of categorical membership on a dependent variable 

based on multiple independent variables. Implicitly, the model can be expressed as: 
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MNL performs better in discrete choice models and computationally simplistic and since it 

does not assume normality, linearity, or homoscedasticity (Starkweather & Moske, 2011). 

Multinomial logistic regression provides an effective and reliable way to obtain the estimated 

probability of belonging to a specific population and a procedure by which estimates of the 

net effects of a set of explanatory variables on the dependent variable can be obtained. The 

MNL is preferred to the ordered models in this study because the food security categories were 

mutually exclusive and not ordered. Following Greene (2008), we assumed that the probability 

that the i,
th urban household falls in the kth of four food security status is Pij. This probability 

(Pij) is represented by the identified thresholds discussed above, where households were 

grouped into four mutually exclusive food security levels. These include (i) completely food 

insecure status based on both DDI and FEXP; (ii) transitorily food insecure based on DDI but 

food secure based on FEXP; (iii) transitorily food secure based on DDI but food insecure 

based on FEXP and (iv) completely food secure state based on both DDI and FEXP. 
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The probability that household falls in the alternative k can be explained by a MNL model as:  

 
( )

( )å
=

+
= 4

1

exp1

exp

k

ik
ij

X
P

b

b
  for k=1,2,3,4   (7) 

These four-food security categorisation, therefore represents the dependent variable (Pij). 

Vector of socio-economic characteristics of the ith household is denoted by xi. The 

socioeconomic characteristics experimented with in this study include sex, age of household 

head, marital status, household size, educational status, engagement in employment activities, 

household income, membership of social group, occupational status and urbanicity index. 

The detailed description of household socioeconomic characteristics employed in the study 

are presented in Table 1. βk represents parameter estimates associated with alternative k, and 

k=1,...,4 is the food security status categories. The first state of food security which 

represents completely food insecure households (based both on DDI and FEXP) served as the 

reference state. The probabilities of the urban household being in the other three categories (k 

= 2 or 3 or 4) can be estimated as: 

 

          ( ) ( )

( )å
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1
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b
  For n >1     (8) 

By differentiating the equation (7) with respect to the explanatory variables, the marginal 

effects of the household characteristics on the probabilities can be estimated as: 
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        (9) 

 

These represents the probability of the household being in any of the four categories (Greene 

2008). Since the parameter estimates were relative to the reference group, the estimated 

interpretation of the MNL would be that for a unit change in the predictor variable, the logit 

of outcome n relative to the reference group was expected to change by its respective 

parameter estimate given the variables in the model are held constant. 

 

3. Data and Descriptive Statistics 

The study was conducted in Southwest Nigeria which is one of the six geopolitical zones in 

the country. The zone is made of six states namely Ekiti, Lagos, Ogun, Ondo, Osun and Oyo 



9	
	

with a total population of 27,581,992 (National Population Commission, NPC, 2006). The 

area is noted for its quest for western education as most of its urban areas had larger 

educational facilities with higher literacy rate (NPC, 2006). In addition, major urban cities 

had growing manufacturing sectors, financial institutions, trading corporations, 

telecommunication sectors, government service centres. These factors characterise the extent 

of urbanization and rapid urban growth in the study area. The survey was carried out between 

the months of September and November 2016. Data were collected through a cross-sectional 

survey while employing a well-structured questionnaire administered to representative 

households.  A multistage sampling procedure was used to select the respondents. Based on 

information obtained from NPC (2006), the six states were classified into high (Lagos, Oyo 

and Ogun States) and low (Ondo, Osun and Ekiti States) urban areas by population size. 

From this classification, one state was randomly chosen from each class to have a good 

representation; the selected states were Oyo and Ekiti States. One most urbanized city within 

each sampled state was purposively selected, namely Ibadan from Oyo state and Ado Ekiti 

from Ekiti state. Enumerated areas (EAs) were selected from the stratified urban residential 

zones (low, medium and high, density areas) within the selected urban cities while adapting 

Coker et al., (2008), EnyinnayaEluwa, et al., (2012), Oriye, (2013) procedures. Finally, 

households were randomly selected from the identified EAs and questionnaires were 

administered. Data on the socio/demographic characteristics, food expenditures, dietary 

pattern etc, of a total of 482 sampled/interviewed respondents and urban indicators were 

collected and analysed. 

 

The results of the PCA used to profile extent of urbanization among urban households shown 

in Figure 1 revealed that the first component of PCA explained a large proportion of the total 

variance (72%). In each case, this first component of the PCA was the average urbanicity 

index (0.46) derived from sum of square loadings. The urbanicity index was further broken 

down and used to classify the total sampled household into two categories namely, low and 

high urban areas. Household below the mean index were regarded as low urban household 

and the reverse for high urban household. The grouping show that a larger percentage 

(52.97%) of household fell in the low urban category while about 47.03% of the household 

were in high urban category. The reason could be that though the urban areas were more 

urbanised population wise, they were however not urbanised in terms of urban functions as 

most facilities have been over stretched by the growing urban population. This result is 

consistent with Jie et al., (2010) who reported urbanization index of 0.29 from infrastructural 
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based method and considered it lower than the reported population measure. This method 

implies that urbanization is multifaceted, as several factors determine how a place urbanises 

aside population. The result of robustness test for PCA as an index construction method 

revealed that Kaiser-Meyer-Olkin (KMO) value (0.8475) was significant at 1% and shows 

that the variables were adequate in explaining urbanicity index. The Factor Analysis 

Explained Variance (FAEV) value was 0.7084, which means that the selected indicators 

describe almost 71% of the urbanicity level in the study area, while the Cronbach alpha value 

was 0.8318 which shows the reliability of variables in index construction. This test of 

robustness was in line with that of Mehaina, et al., (2016) who reported the use of this test for 

comprehensive urbanization level index. The test results showed that the PCA was reliable in 

developing the index and thus, the index of urbanicity developed was validated as this 

produced a better result as against scales and scores (Jone-Smith and Popkin, 2010; Van de 

poel et al., 2010). It is of importance from the result that categorizing household within urban 

settings could help to show future food security hotspots and could be used to delineate food 

security issues as location specific. 

 

The descriptive characteristics of the urban household presented in Table 2 reveal that 

majority of the household head (68.5%) were male, married (74.8%) with an average age of 

47 years. It was observed that a larger percentage (33.0%) of urban household heads were 

still in their active and productive years which suggest that more food is needed for physical 

and mental activities. The average household size among respondents was about 5 persons 

with significant difference between the low and high urban areas where low urban areas had 

more persons per household than the high urban area.  About 78.7% of household head had 

tertiary education, with high urban area having more house heads with tertiary education 

(80.6%) than the low urban area. Most household heads engaged in one income generating 

activities or the other as evident in large percentage (88.8%) of those engaged in employment 

activities. Further result shows that average monthly income among sampled urban household 

was N51, 123.03. There was evidence of income differentials across the two urban areas 

significant at 1%, as high urban area had more people with higher income (N53,144.80) than 

low urban area. About 77.5% of household heads belong to a social organization or the other 

but high urban area had more house heads (82.0%) in social group than low urban area. The 

implications of these findings suggest that households in the different urban centres 

considered are likely to be affected by different socioeconomic characteristics which 

invariably would affect their food consumption pattern.  
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4 Empirical Results and Discussion 

4.1 Household Food Security and Dietary Diversity Status 

The results of dietary diversity among urban households are presented in Table 3. Results 

reveals that the average household dietary diversity index was 0.72, that is on the average 

about seven (7) food groups was consumed. When disaggregated across both areas, slight 

differences were observed between low (0.70) and high urban (0.73) areas being significant 

at 1% level. This suggest that improved distribution and marketing techniques in most urban 

centres offer household wider access to varieties of foods thereby stimulating diversity in 

food consumption which increase the nutritional status of the sampled respondents. This 

implies that urban household dietary diversity can be improved upon in the face of 

modernized food systems as this meets the nature of urban food demand. A multiplier effect 

could result in increase of farmers’ income through integration of rural urban linkages by 

providing instant foods rich in nutrients to urban populace. This finding was supported by 

other studies (Akerele and Odeniyi, 2015; Codjoe et al., 2017) that asserted that as a place 

urbanises diet are often diversified and hence consumption of nutritious foods. Further 

categorization of the household by the dietary diversity index into low, medium and high 

dietary diversity revealed that almost half (50.2%) of the urban household had moderate 

dietary diversity.  

 

The classified food security status shown in Figure 2 indicated that about 50.1%, 25.6%, 

10.6%, and 13.7% of the household were classified into completely food secure households 

by FEXP and DDI, transitorily food secure households based on FEXP only, transitorily food 

secure households based on DDI only, and completely food insecure households based on 

both FEXP and DDI measures respectively. This result shows the robustness of the combined 

measured as seen in different level of food security category. Consistent with the findings of 

Ogundari, (2017) who reported about 52%, 14%, 28%, and 6% of the respondents were 

considered to be completely food secure households, transitorily food secure households-

based on DDS only, transitorily food secure households-based on EXP only, and completely 

food insecure households, respectively. 

 

The result of factors that influences urban household food security status defined by per 

capita food expenditure (FEXP) and dietary diversity index (DDI), which represents food 

accessibility and food utilization, respectively are presented in Table 4. Sequel to 

categorization, the result of spearman correlation between the two indicators gave an 
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estimated coefficient of 0.1988, which was found to be significant at 1% level. It implies that 

the combined indicators were partially dependent measures of food security. This result 

however confirms the robustness of the two indicators (FEXP and DDI) in explaining various 

level of food security among urban household. Consistent with that of Ogundari, (2017) and 

Maxwell, et al., (2013) that strong correlations exist among the two measures suggest mutual 

relationship useful for measurements of food security. This paper contributes to existing 

knowledge regarding urban food insecurity as evident in the disaggregation of the food 

security components across the two urban areas. Results show that level of urban food 

insecurity was higher among household in high urban areas (52.5%) relative to low urban 

area (47.5%). This could be as a result of incessant increase in food prices due to high 

transportation costs for most foods especially during fuel scarcity as suggested by Babalola 

and Isitor, (2014).  

 

Table 4 further show the log likelihood (-451.23) and LR chi2 of 144.93 of the MNL model 

was significant at 1% and implies that the model is well fitted when compared to the null 

model without predictor. Though the coefficient explains the direction of the explanatory 

variable on the dependent variable, the marginal effect was reported because it shows the 

actual magnitude of the change in probabilities. Therefore, result presents the probability of 

being in any of the category relative to the reference group, that is, completely food insecure 

by FEXP and DDI for a unit increase in the value of explanatory variables.  

 

From the result in Table 4, the probability of being food secure based on FEXP only, DDI 

only and completely food secured (FEXP & DDI) relative to completely food insecure 

increases significantly by 0.03, 0.05 and 0.02 respectively for male headed household. Also, 

there is more likelihood for household heads who engaged in employment activities to be 

food secured through DDI only by 0.20. This conform to the finding of Taruvinga, et al., 

(2013) that households with heads engaged in income earning activities which increases 

financial capacity are more likely to be food secured. Our estimation results also revealed that 

household head having formal education had the likelihood of being food secured by DDI 

only and by completely food secure by both measures (FEXP & DDI) relative to completely 

food insecure by 0.04 and 0.02 respectively. This suggests that being educated could help in 

assessing information about consumer dietary knowledge and its relevance to consumption of 

nutritious foods. Similarly, with increase in household size by 0.08, households are very less 

likely to be food secure based on both measures (FEXP & DDI) i.e completely food secure in 
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reference to completely food insecure households. This implies that larger household sizes 

are less likely to have access to food and diverse diet which reduces the nutritional status. 

This corroborates the findings of Akinboade et al., (2016) and Ahmed and Napthali, (2014) 

who poised that larger households are less likely to be food secured relative to completely 

food insecure.  

 

Likewise, a unit increase in household income level significantly increases the probability of 

being food secured based on DDI only and by completely food secured (FEXP & DDI) by 

0.20 and 0.32 respectively. Other results show that household head belonging to a social 

group was found to be more food secured based on FEXP only and completely food secure 

(FEXP & DDI) by 0.42 and 0.43 respectively relative to reference group. However, 

household heads with formal jobs had more likelihood of being food secured based on FEXP 

only relative to reference group by 0.11. This support the notion that different occupational 

types peculiar to urban centres often influence and changes the urban food environment. This 

sedentary lifestyle results in greater access to choice of food and also financial capacity thus 

improving food security status as noted by Omonona and Agoi, (2007). Moreover, the extent 

to which a place urbanises significantly increases the probability of household being food 

secured in terms of FEXP and DDI by 0.21 and 0.07 respectively. To sum up, these findings 

suggests that effects of urban household socio-economic characteristics in determining food 

security at various level differ significantly and suggests that the combined food security 

indicator better capture different food security status in urban Nigeria. 

 

5. Conclusion  

The study examined the effect of urbanization on household food security. In the quest for 

measuring multidimensional nature of food security, the study combined two indicators of 

food security defined as food expenditure (FEXP) and dietary diversity (DDI) score to 

generate four food security levels which include; completely food secure households by 

FEXP and DDI, transitorily food secure households based on FEXP only, transitorily food 

secure households based on DDI only, and completely food insecure households based on 

both FEXP and DDI measures. Determinants of food security states were estimated using 

multinomial logit model while PCA was used to capture the extent of urbanization in the 

study area. The empirical findings show that food insecurity was more prevalent in high 

urban areas. The determinants of food security status reveal that urban household exhibit 

differently at the four identified food security levels. Our results also suggest that differences 



14	
	

exist within urban areas which influenced food security status as empirically evident by the 

urbanicity index. These results highlight the importance of place of residence in relation to 

issue of food security. In this regard, to achieve significant improvement in urban food 

security, there is need for improved synergy between nation’s infrastructural and agricultural 

sector. This will help in the coordination of agricultural and development policies towards 

improving food and nutrition security in urban areas. Policy wise, there is need to strengthen 

rural and urban food linkages which could lead to improvement in food distribution and 

retailing. Such policies could facilitate household access to nutritious foods and enhance 

consumption of nutrition based foods thereby improving their food security and subsequently 

nutritional security in the country. 
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Figure 1: Percentage Distribution of Households by Urbanicity Index  
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Table 1: Description of Household Socioeconomic Characteristics Specified in the Model 

Explanatory variables Variable meaning Type of measure Expected sign 
Sex  Household is male headed or 

otherwise (female headed) 
Dummy (male=1, otherwise=0) +/- 

Age  Age of household head in years Continuous , number of years +/- 

Marital status Household head is married or 
otherwise (single, divorced and 
widowed)  

Dummy (married=1, otherwise=0) +/- 

Household size Number of persons in the 
household 

Continuous , measured by number - 

Membership in social 
organization 

Household head being in a social 
group (professional, cooperative 
societies, religious, non-
governmental organization) or not  

Dummy (member=1, 
otherwise=0) 

 
+ 

Educational status Household head level of education 
being formal( primary, secondary 
and tertiary) or otherwise(non-
formal) 

Dummy(formal=1, otherwise=0)  + 

Engaged  in employment activities Engagement in one form of 
income generating activities or not 

Dummy (engaged=1, 
otherwise=0) 

+ 

Average monthly income Income earned by household head 
on a monthly basis  

Continuous, measured in Naira + 

Occupational status Occupational type of household 
head is in formal 
sector(government worker, private 
organizations) or 
otherwise(traders, farmers, 
artisans) 

Dummy (formal sector=1, 
otherwise=0) 

+ 

Urbanicity index Measure extent of urbanization  Continuous, an index  + 
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Table 2: Percentage Distribution of Urban Household Socioeconomic Characteristics by 
Urbanicity Group 

Variables Low urban areas High urban areas Test of difference Total   

Sex       

Male 67.28 69.26  

 

68.54 

Female 32.72 30.74 31.46 

Age in years      

≤ 30 3.70 3.89  3.82 

31 – 40 22.84 27.56  25.84 

41 – 50 33.33 32.86  33.03 

51 – 60 29.63 23.67  25.84 

>60 10.49 12.01  

-0.77 

11.46 

Mean age 48 (10.69) 47 (10.81) 47 (10.76) 

Marital status      

Married 74.69 74.91  74.83 

Single 14.81 15.19  15.06 

Divorced 1.85 3.89  

 

3.15 

Widowed 8.64 6.01 6.97 

Household size in number      

≤ 4 37.04 53.36  47.42 

5 – 10  62.96 46.64  52.58 

Mean household size 5 (1.60) 4 (1.53) -3.55*** 5 (1.57) 

Educational status      

No formal 1.85 0.71  1.12 

Primary education 2.47 1.06  1.57 

Secondary  education 20.37 17.67  

 

18.65 

Tertiary education 75.31 80.57 78.65 

Engage in employment 

activities  

    

Yes  84.57 91.17  88.76 

No  15.43 8.83  11.24 

Average monthly income (N)      

≤40,000 34.95 27.16  31.24 

40001 – 60000 40.78 40.09  40.00 

60001 – 80000 18.45 23.71 20.90 

>80,000 5.83 9.05 7.87 

Mean average monthly income 48,848.80 (16,794.13) 53,144.80 (18,465.58) 2.54*** 51,123.03 (17,956.89) 

Membership in social group      

Yes  69.75 81.98  

 

77.53 

No  30.25 18.02 22.47 

Figure in parenthesis are standard deviation. Statistical significance level for t test: ***1%, **5% 
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Table 3: Mean and Percentage Distribution of Households by Category of Dietary 
Diversity Index and Urbanicity Group 

Category  Low urban High urban Pooled  

Low dietary diversity 18.52 5.30 10.11 

Medium dietary diversity 49.38 50.88 50.34 

High dietary diversity 32.10 43.82 39.55 

Mean dietary diversity 
index 

0.70  (0.08) 0.73  (0.05) 0.72  (0.06) 

Figure in parentheses are standard deviation 
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Figure 2: Percentage Distribution of Urban Household by Food Security Status 

Note:  

CFIS - Completely food insecure households by DDI and FEXP 

FEXP- Transitorily food secure households-based on Per Capita Expenditure only  

DDI-    Transitorily food secure households-based on Dietary Diversity Index only 

CFS-    Completely food secure households by DDI and FEXP 
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Table 4: Parameter Estimates of the Determinants of Urban Household Food Security Status  

	 Food secured based on food access only	 Food secured based on food utilization only	 Completely food secure based on both food 

access and food utilization 

Variables Coefficient Z statistics Marginal 

Effect 

Coefficient Z statistic Marginal 

Effect 

Coefficient Z statistics Marginal 

Effect 

Sex  (male=1) 0.8291** 2.16 0.0378 1.2830 2.59 0.0494 0.6976** 2.10 0.0164 

Marital status (married=1) 0.0556 0.12 0.0133 -0.1643 -0.31 -0.0153 0.0035 0.01 0.0020 

Age in years 0.2683 1.36 0.0170 0.0874 0.36 -0.0099 0.2350 1.33 0.0198 

Age squared -8.5494 -1.34 -0.6323 -1.8127 -0.23 0.3678 -6.9502 -1.22 -0.5437 

Engaged in employment activities 

(engaged=1)  

-0.3951 -0.56 -0.0113 1.6475** 2.18  0.2035  0.033 0.05 0.1737 

Educational status (formal=1) 0.1146 0.24 0.074 0.8580** 2.22 0.0406 0.7110** 2.14 0.0148 

Household size in number -0.0490 -0.36 -0.0381 -0.0432 -0.27 -0.0146 -0.3589*** -2.97 -0.0810 

Average monthly income in Naira 0.5980 1.03 0.0847 1.6904** 2.23 0.2077 1.5535*** 2.94 0.3222 

Membership of social group 

(member=1) 

1.3929*** 3.48 0.4176 0.4543 0.90 0.0286 1.0123** 2.43 0.4300 

Occupation (formal sector=1) 0.8831** 2.03 0.1107 0.5562 0.99 0.0148 0.2546 0.70 0.0698 

Urbanicity index 1.8766*** 3.74 0.2115 1.7380*** 2.86 0.0659 0.7356 1.65 0.1411 

Log likelihood 

LR chi2 (33) 

Pseudo R2 

Number of observation	

-451.23 

144.93*** 

0.14 

445 

 Statistical significance: * p<0.10; ** p<0.05; *** p<0.01	

	

	


