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Income poverty remains the main root of urban food insecurity as purchased food represents a major component of the spending of urban residents. The rapid and increasing urbanization and urban sprawl are major concerns for food security in Mali. In Mali, 3.6% of households, are severely food insecure and the food insecurity prevalence rate for urban households is 7.5%. The effect of urbanization on households’ food security was assessed in the literature using only a single measure of food security. In this regard, this study analyzed the effect of urbanization on both objective and subjective measures of food security in Mali, using data from the national survey on food security and nutrition (ENSAN). The data collection was conducted by the Early Warning System against Famine (SAP) on 9,782 households in February 2018. For the objective measure of food security, the study used an OLS model to estimate the effect of urbanization on household food expenditure per capita. Using the household hunger scale (HHS) score, the study estimated two models (logit and ordered probit) to capture the effect of urbanization on subjective measures of food security. The results of the OLS and logit models showed that households living in urban areas are less food secure compared to their counterparts living in rural areas. The results from the ordered probit also confirmed that urban households are more food insecure (mildly and moderately) compared to their counterparts living in rural areas. Based on these results, the study recommends to decision-makers to take into account urban poor households when setting up food safety net programmes.
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1. Introduction

Income poverty remains the main root of urban food insecurity as 90% of the urban residents’ food intake depends on market food, which represents about 70% of their expenses (Frayne et al., 2010) and the livelihood of urban residents is negatively affected by any reduction in their incomes which are already small (Engdaw and Kebede, 2019). The income-generating capacity of city dwellers is largely affected by urbanization as the urban population grows faster than employment opportunities, resulting in a lack of affordable housing in urban areas (Engdaw and Kebede, 2019). As a result, food security and the poverty status of city dwellers are further affected. There is a strong link between poverty and food insecurity. Increasingly, food insecurity as a consequence of poverty is becoming an urban problem (Tacoli, 2013). The main cause of urban dwellers’ food insecurity is low and irregular income which affects their access to and affordability of food (Engdaw and Kebede, 2019).

Urban areas are now more affected by food insecurity phenomena. The observation is that the advocacy mostly from the development agencies on food security policies is more focused on rural areas (Tuholske et al., 2020). For example, in the State of Food and Agriculture Report, FAO (2017) focused on the inclusion of rural people and the different channels through which their food security can be improved. As a result, existing tools cannot properly measure urban food security, further exposing the growing number of urban poor (Tuholske et al., 2020). The necessity of new approaches accounting for urban food security at the household level is obvious (Haysom and Tawodzera, 2018). A major channel for achieving urban food security is local price stability (Tuholske et al., 2020). Rural producers can delight in the price increases (improved food security) resulting from commodity price shocks as these shocks and external market forces further expose the urban poor through food prices (Tuholske et al., 2020). A typical example is the 2007/2008 global food price shock which worsened the food security condition of urban households and improved the food security of rural households across Sub-Saharan Africa (SSA) countries (Verpoorten et al., 2013).

Migration from rural to urban areas contributes to reducing rural labour force and skills which has a direct negative effect on food production (Mutisya et al., 2016). The phenomenon in SSA is the urbanisation of poverty while in developed countries, the urbanisation is associated with industrialization and economic growth (Obeng-Odoom, 2010). Food availability can be affected by urbanization mainly through changing consumption patterns and food production and supply chains (Szabo, 2016). Migration from rural to urban areas which constitutes the main contributor to urbanization is generally associated with dietary changes (Szabo, 2016). With the expansion of urban areas, food supplies are affected by the use of agricultural land in the urban peripheries for non-agricultural purposes and the diversion of water from agriculture to domestic and industrial uses due to its shortage (Szabo, 2016).

Urban residents are exposed to health risks due to the consumption of insufficient and poor-quality food such as street food which may lack hygiene (Matuschke, 2009). The consumption of street food is likely associated with food poisoning due to the lack of regulations and controls in the street food business. Therefore, urban dwellers who rely on street food are exposed (Matuschke and Kohler, 2014). Processed foods are the most consumed food by urban residents due to their affordability and accessibility. Increasingly, developing countries are experiencing lots of chronic diseases and obesity (Malik et al., 2013) which are related to the chemicals inprocessed food (Szabo, 2016). For developing countries, the challenges related to food shortages in urban areas include disastrous events such as war or unforeseen occurrences (Szabo, 2016).

Most emerging and developing countries lack the resources to develop infrastructure and keep pace with the rapid population growth in urban areas (UN-Habitat, 2014). Unplanned settlements could lead to an increase in the number of urban slum dwellers and make it difficult to achieve food security (Matuschke and Kohler, 2014). If urbanization leads to the development of adequate infrastructure in developing countries, the physical access of city dwellers to food could be improved. The dependence of urban and peri-urban residents on markets to access food is compromised by their limited purchasing power and increases their vulnerability to possible price spikes (Szabo, 2016).

The population of Sub-Saharan Africa is expected to increase from 376 million in 2015 to over 1.25 billion in 2050 (UN-DESA, 2018). The current urbanization growth rate is 41% and might be beyond 48% by 2030. In Mali, 3.6% of households are severely food insecure and the prevalence rate of food insecurity for urban households is 7.5% SAP, 2017). The increasing rapid urbanization and urban sprawl are concerns for food security in Mali.

The combination of objective and subjective measures of food security provides a more complete detailed picture and recommendations which could be more policy relevant. The studies on urban food security include (Mutisya et al., 2016; Szabo, 2016; Engdaw and Kebede, 2019; Blekking et al., 2020; Kharisma and Abe, 2020; Tuholske et al., 2020, etc.). And to the best of our knowledge, none of them has combined the objective and the subjective measures of food security. Therefore, this study seeks to fill this void in the literature. Specifically, this study investigates the link between urbanization and subjective and objective measures of food security in Mali. To this end, the present paper addressed the following research question: does the effect of urbanization on food security differ from the objective to subjective measurement of food security?

The rest of the paper is organized as follows. The next section presents the methodology, while section three is focused on results and discussion. The last section concludes and makes some policy recommendations.



2. Methodology


2.1. Conceptual framework


2.1.1. Definition of food security

Food security can be simply defined as a situation where an individual is able to get enough food for his daily need. During the World Food Summit in 1996, food security exists when all individuals have physical, social, and economic access to enough, healthy and nutritious food to satisfy their nutritional requirements for a productive life (Shaw, 2007). This definition emphasizes the availability, accessibility, utilization, and stability dimensions of food security.



2.1.2. Measurement of urban households’ food security

Food security at the household level is broadly measured by two methods namely the unidimensional measure and the multidimensional measure of food security (Carlson et al., 1999). Concerning the unidimensional measure of food security, the most common approaches used to evaluate household access to food in developing countries include the coping strategies index, food consumption score, household dietary diversity score (HDDS), and household economy, while the food balance sheets and survey questions on natural, physical, and human resources are used to evaluate household food availability (Bertelli and Macours, 2014). Anthropometric indicators are used to evaluate household food utilization/consumption (Deitchler et al., 2011). On the other hand, the methods used to deal with the multidimensional measure of food security include the index approach, household food security survey module (HFSSM), Latin American and Caribbean food security scale (ELACSA), household food insecurity access scale (HFIAS), and Household hunger scale (HHS).



2.1.3. Definition of urbanization

Referring to the demographic definition precisely, for a nation, urbanization is the increasing share of the urban population (Satterthwaite et al., 2010). The process of urbanization is the permanent concentration of large numbers of the population in relatively small areas forming cities (Engdaw and Kebede, 2019). Urbanization can be achieved either through natural population growth, or rural to urban migration, or reclassification of formerly rural areas to urban areas, or the combination of these three ways (Engdaw and Kebede, 2019).



2.1.4. Factors influencing household food security

The current debate on food security shows that urbanization directly influences household food security (Szabo, 2016; Engdaw and Kebede, 2019). In addition, the conceptual framework considers other socioeconomic and demographic factors that have been well documented in the literature to affect household food security. These factors include Gender, age, education, and marital status of the household head, own production, access to credit, dependency ratio, total income, portion of stored production, portion of purchased stock, portion of stock burrowed, and food aid (Nkegbe et al., 2017; Manda et al., 2018; Blekking et al., 2020 among others).




2.2. Method of data analysis

All the aspects of food security can be understood and conceptualized through the combination of various measures of food security (Vaitla et al., 2017). For this reason, the study uses both the objective and subjective measures of food security. The per capita household food expenditure represents the objective measure while the subjective measure of food security includes a food security (FS) variable (which takes value 1 if the household is food secure and 0 otherwise) and a food security severity (FSS) variable (taking value 0, 1, 2, and 3 if the household is food secure, mildly food insecure, moderately food insecure, and severely food insecure, respectively). The per capita food expenditure is defined as the sum of the household’s total food purchased, the household’s food produced and consumed, and food aid or in kind received by the household. Using the household hunger scale (HHS) score, the study generated both the food security and the food security severity (FSS) variables.

The study uses three models to estimate the effect of urbanization on food security in Mali. The first model establishes the link between urbanization and the objective measure of food security while the second and the third models establish the link between urbanization and the subjective measure of food security. For the first model, the study uses an Ordinary Least Square (OLS) to estimate the effect of urbanization on food security. Regarding, the second and third models, the study uses a logit and an ordered probit, respectively to estimate the effect of urbanization on food security. The OLS model is specified as follows:
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[image: image] is the dependent variable representing per capita food expenditure for household i, [image: image] is the main independent variable of interest which is a dummy variable taking value 1 if the household is located in the urban area and 0 otherwise; X represents other socioeconomic and demographic characteristics of the household, [image: image], [image: image], the [image: image] represent the unknown parameters to be estimated, [image: image] is the error term.

Following Kharisma and Abe (2020), the study uses the logit model which is specified as follows:
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Let’s denote [image: image] the probability of a household being food secure and [image: image] the probability of a household being food insecure. The model establishing the relationship between food security and urbanization and the vector of other independent variables being hypothesized is given by the log odds of the probability of a household being food secure as follows:
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where Urban is the main independent variable of interest which is a dummy variable taking value 1 if the household is located in the urban area and 0 otherwise; X represents other socioeconomic and demographic characteristics of the household; [image: image], [image: image], the [image: image]s represent the unknown parameters to be estimated; [image: image] is the error term.

Following Mutisya et al. (2016), the study uses the ordered probit model which is specified as follows:
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[image: image] is a latent variable which is unobserved food security status for household i; [image: image] is the threshold parameter; [image: image] is the main independent variable of interest which is a dummy variable taking value 1 if the household is located in the urban area and 0 otherwise; X represents other socioeconomic and demographic characteristics of the household; [image: image], [image: image], the [image: image] represent the unknown parameters to be estimated; [image: image] is the error term.



2.3. Data used in the analysis

The study used secondary data to analyze the effect of urbanization on household food security in Mali. The data were collected by the “Système d’Alerte Précoce (SAP)” or Famine Early Warning System in English in Mali in the framework of the “Enquête Nationale sur la Sécurité Alimentaire et Nutritionnelle (ENSAN)” or National survey on food security and nutrition in English on 9,782 households in February 2018 in Mali.




3. Results and discussion

Table 1 below shows that both the objective and the subjective measures of household food security were significantly influenced by urbanization in Mali. The OLS model capturing the effect of urbanization on the objective measure of household food security (column 2 of Table 1) indicated that urbanization significantly decreases household food security. Then, the subjective measure was captured by two sub-models namely the logit and ordered probit models. The results from the logit model (column 3 of Table 1) also indicated that urbanization has a significant negative influence on household food security. The ordered probit model (columns 4, 5, and 6 of Table 1) also revealed that urban households are mildly and moderately food insecure compared to their counterparts from rural areas. Engdaw and Kebede (2019) and Szabo (2016) also found that rural households are better off in terms of food security compared to urban households.



TABLE 1 Estimation results.
[image: Table1]

The result from the OLS and Logit models indicated that household head education increases food security. In the same vein, the ordered probit model showed that educated household heads are less moderately and severely food insecurity compared to their counterparts who are not educated. This might be explained by the fact that education is positively correlated with income and the higher the income the higher the household food purchasing power. This result corroborates with the findings of previous studies (Mutisya et al., 2016; Blekking et al., 2020, and Tuholske et al., 2020) which also found that education positively affects households’ food security.

In addition, the results from OLS and Logit models revealed that access to credit decreases food security in Mali. The results from the ordered probit model also households having access to credit are mildly, moderately, and severely food insecure compared to their counterparts who do not have access to credit. This surprising result from access to credit use may be due to the use of credit for other none food expenditures and non-productive sectors. In other words, food purchasing may be highly competitive with other none food items in the household consumption path. In Zambia, Manda et al. (2018) also found that access to credit is negatively associated with food security.

The results from OLS and Logit models showed that the total income of households significantly increases household food security. The ordered probit model also confirmed that households with high income are mildly, moderately, and severely food insecure compared to their counterpart who have less income. In Zambia, Manda et al. (2018) also found that off-farm income influence positively food security in Zambia. Tuholske et al. (2020) found that a proxy variable to income which is total food expense influenced positively food security for urban dwellers in Ghana.



4. Conclusion and recommendations

The study analyzed the effect of urbanization on food insecurity in Mali, using data from the national survey on food security and nutrition (ENSAN) conducted by the Famine Early Warning System against Famine (SAP) on 9,782 households in February 2018. This paper used an OLS model (for the objective measure of food security) and logit and ordered probit (for the subjective measure of food security) to capture the effect of urbanization on household food security. Food expenditure per capita was used as the objective measure of food security while the household hunger scale (HHS) score was used to generate a binary variable and an ordered categorical variable as the subjective measure of household food security. The findings showed that urbanization decreases household food security in Mali regardless of the measure of food security. Moreover, variables such as household total revenue, share of cash and borrowed food stocks, and food aid are contributing factors to increasing food security. Based on these results, the study recommends to policymakers to take into account urban poor households when setting up food safety net programmes in Mali.
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