Shriya Anand is a Senior
Consultant at the Indian
Institute for Human
Settlements (IIHS). Her
research is primarily
centred on the Indian urban
economy and economic
geography, with a
particular focus on the role
of employment in urban
development and poverty
reduction. She anchors
the Urban Informatics

Lab at IIHS, which
analyses, communicates
and disseminates data
and information related
to India’s urbanization.
She has recently been
studying large industrial
infrastructure projects
such as the Delhi-Mumbai
Industrial Corridor,

their relationship with
urbanization, and
associated choices about
development pathways.

Address: Indian Institute
for Human Settlements,
No. 197/36, 2" Main Road,
Sadashivnagar, Bengaluru
560080, India; email:
sanande@iihs.ac.in

Keerthana Jagadeesh is a
researcher in the Urban
Informatics Lab at IIHS,
where she has worked

on projects that study
urban informality in the
food sector, evolving food
supply chains in Bengaluru
and urbanization trends
in India. She previously
worked as a research
assistant on a congestion
pricing randomized

Urban food insecurity and its
determinants: a baseline study
of Bengaluru

SHRIYA ANAND, KEERTHANA JAGADEESH, CHARRLOTTE
ADELINA AND JYOTHI KODUGANTI

ABSTRACT There is an increasing need to study urban food security in the global
South. This is because of the monetization of food in urban areas and compounding
vulnerability from other deprivations such as lack of access to infrastructure.
We assess these claims in this paper, based on a city-wide household survey in
Bengaluru (Bangalore) carried out in 2016 that used experiential measures of food
security like the Household Food Insecurity Access Scale. We find that income
and consumption do not have a clear relationship with food insecurity. However,
socioeconomic dimensions like education level and wage type of the household
head, and infrastructural dimensions like housing typology, and water connection
are strongly related to food security. Through this work, we attempt to establish
the baseline evidence on the current status of food security in Bengaluru, to lay the
foundation for a future research agenda on urban food security in India.
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I. INTRODUCTION

Recent evidence on food security points to an increase in the number
of undernourished people over the past few years,(l) despite renewed
global policy emphasis and consensus on the need to end hunger and
poverty worldwide.® This is particularly true in the South Asian context:
although there have been substantial gains in food production in India
over the past few decades, the region is home to the largest numbers of
undernourished people in the world.® There is also a growing recognition
of the importance of cities and urban regions in addressing questions
of development and sustainability. The New Urban Agenda adopted at
the 2016 Habitat III conference and the Sustainable Development Goals
adopted in 2015 highlight the significance of cities in achieving equity
and sustainability.® Despite this, the question of access to nutritious and
high-quality food in urban areas across the world has been understudied.®®

The question of food security takes on particular importance in
urban areas of the global South that are undergoing substantial and rapid
transformations, especially in Asia and Africa. These are also places with
large concentrations of urban poor as well as high levels of inequality,

Environment & Urbanization Copyright © 2019 International Institute for Environment and Development (IIED).
Vol 31(2): 421-442. DOI: 10.1177/0956247819861899  WwWw.sagepublications.com



ENVIRONMENT & URBANIZATION

informality, and inadequate access to infrastructure.(® Substantial intra-
urban variation means that some people in urban areas may be worse off
than the rural poor in material terms.” In addition, these are not only
locations that already have high food insecurity; they will also bear a
disproportionate burden of any reductions in food availability, access and
quality due to climate-related variability and extreme events.(®

However, there has been little work on understanding food security
at the urban scale, especially in the Indian context. This is the first study
of urban food security at a city scale in India that focuses on self-reported
measures of food access and food intake using experiential metrics.
We analyse food insecurity in Bengaluru (Bangalore), India, through a
household survey covering 1,698 households across the city. Through the
study, we assess the prevalence of food security at a city scale based on self-
reported experiences by households, and analyse the relationship of food
security with income and non-income factors that affect food security,
such as educational attainment, access to infrastructure, household
structure, housing type, migration status, and access to social safety nets.
This research is part of a larger comparative study on food security in seven
cities of the global South, the Hungry Cities Partnership (HCP). Similar
studies have been carried out in the other cities of the partnership.®

The paper is organized as follows: the following section reviews
the literature on food security measurements, and on the prevalence of
urban food insecurity. Section III explains the approach of our study and
the methods employed. Findings are presented in Section IV, and are
discussed in Section V. Section VI concludes and presents an agenda for
future research on urban food security in India.

Il. LITERATURE REVIEW

a. Measuring food security

The most widely accepted definition of food security, which was adopted
at the 1996 World Food Summit, takes multiple dimensions of food
security into account. It states that 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 and healthy
life”.10 The definition covers a range of issues that could hinder the
attainment of food security; it encompasses not only insufficient quality
and quantity of food intake, but also anxiety about food supply and access.
Numerous conceptual and measurement problems have been identified
with regard to measuring a complex, unobservable phenomenon such as
food security. Despite this, many indicators have been developed over the
years to assess food security because of its policy significance.(D

In earlier development literature, achieving food security was largely
viewed as a matter of increasing food supply or availability.(1? This is what
Barrett!® has referred to as “first generation” metrics of food security,
while “second generation” metrics look at food security as a function
of income, social safety nets, food prices, and other factors, which led
to the creation of a set of complicated indicators that also incorporated
anthropometric data. In India, much of the public assistance for food
security through the Public Distribution System (PDS) is targeted
through Below Poverty Line cards that are allocated based on income or
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consumption. A “third generation” of metrics have now emerged that
focus on people’s self-reported experiences of food security. These are
simpler and more cost-effective than second generation metrics, and have
been tested and validated in multiple contexts.(1%

These experiential measures are rooted in the assumption that
households react in a predictable way to reduced access to food, and
that data measuring this can be collected and quantified to study the
degree of insecurity.”'® The potential explanatory power of these metrics
has been assessed by a cross-cultural review of ethnographic accounts
of food security, which finds that insufficient food quantity, inadequate
food quality, and uncertainty and worry about food were significant parts
of food insecurity experiences across different cultural contexts, as was
concern about the social acceptability of food sources.(19) These metrics
move beyond such proxy measures as food production and supply,?) or
income, calories and nutrient intake,® which are also unable to capture
quality or safety of food intake, or anxiety about having the next meal.(?)

Experiential scales such as the Food Insecurity Experience Scale (FIES)
have been identified as being among the sub-indicators to assess global
progress against SDG Goal 2 (Zero Hunger).@9 The FIES has also been
used to assess food insecurity across countries by the Food and Agriculture
Organization (FAO), which has found that prevalence of severe food
insecurity according to this scale is 10.7 per cent for South Asia (compared
with 14.8 per cent undernourishment, according to the same report).2b

Experiential measures have the potential to add a new approach to
the way food security has been studied and understood so far. However,
regardless of the choice of metrics, urban food security remains an under-
researched field within studies on food security.

b. Urban food security

According to the limited research on access to nutritious and high-quality
food in cities, urban areas on average perform better than rural areas on
indicators such as poverty and food security. However, these numbers
mask substantial intra-urban inequality, and there might be several sub-
populations in urban areas that are far more vulnerable than those in
rural areas.? To illustrate, writing about the African context, Crush and
Frayne argue that there has been a “rural bias” in the African agenda on
food, and they review several studies that show that hunger, malnutrition,
and dietary insufficiency are worse among the urban poor than the rural
poor.23)

There are multiple reasons that urban food security needs to be
treated as conceptually distinct from rural food security. One is that
urban food insecurity can be compounded due to other deprivations,
such as a lack of infrastructure access. Disease exposure, arising due to
factors such as a lack of sanitation facilities, has been shown to affect
nutrition by hampering the efficient use of nutrients consumed.?% Urban
poverty is often accompanied by a lack of access to secure employment, 2>
basic infrastructure, services, social protection and healthcare,@® all of
which affect the ability of households to cope with risks. These multiple
deprivations exacerbate the health impacts of food insecurity.?

A second reason is that the urban transition can have an impact
on the accessibility and affordability of food.?® Food is a monetized
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commodity in urban areas, and therefore there is a greater sensitivity
to food prices in urban areas as compared to rural ones.@ The urban
poor are most vulnerable to unpredictable spikes in food prices and in
some cases have been noted to spend 70-80 per cent of their disposable
income on food.®% These groups are also disproportionately affected by
other factors that are becoming more significant, such as climate-related
risks and environmental disasters.(V) As highlighted above, these factors
are particularly important in cities of the global South, and there has not
been adequate research on food security in urban areas in India.

¢. Urban food security in India

Studies on food security assessing nutrition levels and other
anthropometric indicators have highlighted the poor situation of food
security in India.®? There is very little research focusing on urban food
security in India, and most of the existing work uses a diverse set of
metrics to assess food security, making comparison across places and
over time difficult. A comprehensive assessment of urban food security
in India comes from the M.S. Swaminathan Research Foundation and the
World Food Programme,#3) which have created an index of urban food
security to measure the performance of Indian states for 2002 and 2010.
They assess food security through an index that includes access variables
(calorie consumption, employment status), absorption variables (access
to water and sanitation), and outcome variables (anaemia, stunting,
wasting, underweight).

However, this report relies on secondary data alone and does not
consider people’s self-reports about food security. Further, because of
constraints on the availability of secondary data, the analysis can only
be carried out at higher levels of aggregation and is unable to focus on
particular cities, or understand within-city inequality in food security.
There is a small set of studies that attempt to do this in the Indian
urban context using experiential measures that have been extensively
reviewed for internal validity and reliability.% Sethi’s review includes
published and unpublished work and grey literature. It finds only 10
studies published between 2000 and 2015 on urban food security that
use experiential scales, all of which are focused on slum®% settlements
or resettlement colonies. We have not found any study of urban food
security at the city scale.

Further, we find wide variation in the findings of these studies
regarding the extent of food insecurity in Indian informal settlements.
They range from a food insecurity prevalence of 15.4 per cent in the
slums of Kolkata®® to 76.3 per cent in slums in Mumbai.?) Two different
studies in slums in Delhi found that 51 per cent of households in one
slum in north-east Delhi were food insecure®®® and 77.2 per cent in a
resettlement colony in north Delhi.®? [t is not clear how much of this
variation can be explained by differences in sampling methodology and
metrics across these studies, and how much is because of actual differences
across cities and contexts. For instance, the Kolkata study samples slums
across the entire city whereas the Delhi and Mumbai ones are focused on
informal settlements in one part of the city, and it is possible that those
particular slums are more vulnerable than others in the city. However,
these differences point to the need to carry out more in-depth empirical
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work across urban contexts and across communities to understand the
status of urban food security in India.

d. Relationship between urban food security and other
socioeconomic variables

Income dimensions

One of the primary barriers to accessing adequate quantity and quality of
food in urban areas is insufficient income. In India, poverty is defined in
terms of being able to purchase and consume a certain minimum caloric
intake in a day.“9 From the literature we find that, while income does
affect food security, there might be other food-insecure groups that are
not captured by income dimensions alone.“V) Although poverty and
food insecurity are often treated as coterminous in India, the divergence
between these two has led Suryanarayana and Silva to caution that “the
set of food insecure is larger than the set of poor in India”.#?)

Non-income dimensions

As highlighted above, having access to basic services and infrastructure
such as water and sanitation facilities can also affect the absorption of
food,®® thus having important implications for food security. Lack
of access and/or instability of access to basic services are part of the
experience of urban poverty.#4 Crush,®> in his study of food insecurity in
Maputo, finds that inconsistent access to any of the six “basic necessities”
- food, water, medical care, electricity, cooking fuel and cash income
— is associated with an increased likelihood of a household being food
insecure.

In addition to income and access to basic infrastructure and services,
the other factors that have been highlighted as impacting food security
are the employment status and education level of the household head,
household structure (including the gender of the household head), size of
the household, dwelling type, migration status, and access to social safety
nets.® Multiple studies across contexts have documented that female-
headed households are more likely to be food insecure.(?)

Migration status of households in urban India can be an additional
risk factor: migrants have greater obstacles to accessing good housing,
medical, water, sanitation and other infrastructural services. Studies
also demonstrate that internal migrants have poor access to food.“® In
addition, issues that make it difficult to prove identity and eligibility for
government welfare provisions might further compound vulnerability.

Access to social security

A final aspect that is critical in ensuring food security is the social safety
nets provided by the state. In India, the Public Distribution System (PDS)
has historically been the central government’s most important instrument
to address food security and hunger for households below the poverty
line.# The PDS provides grains to low-income households at subsidized
rates through a vast network of ration shops that can be accessed through
a ration card. However, the PDS has been criticized for leaving out those
who could be most vulnerable and living in precarious conditions, such
as migrant households®? and street dwellers.(5) Literature assessing the
PDS in India has highlighted questions of access to the ration shops,
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leakages,®2 and the impact of caste and other networks in distribution of
tood through the PDS.%

lll. MEASURES AND METHODS

Our study attempts to bridge the gaps in understanding food security in
urban areas in India by using third generation, experiential measures of
food security. We do this through a survey of 1,698 households across the
city of Bengaluru, India. To our knowledge, this is the first city-scale study
in India using self-reported measures of food security. Our study uses food
security scaled scores developed by the Food and Nutrition Technical
Assistance (FANTA) Project developed by the United States Agency for
International Development (USAID)®GY particularly for developing
countries, to determine the prevalence of food insecurity in Bengaluru.

We use two measures to understand households’ access to food: the
Household Food Insecurity Access Scale (HFIAS) and the Household Food
Insecurity Access Prevalence (HFIAP). The HFIAS score ranks households
from O (completely food secure) to 27 (completely food insecure) based on
a set of nine questions about food access. This measure captures aspects
such as (a) quantity and (b) quality of food intake or (c) reductions of
food intake and (d) its consequences, as well as (e) feelings of uncertainty
over the next meal.>> The HFIAP converts this ordinal measure into a
categorical scale ranking all households into one of the four categories
of (1) food secure; (2) mildly food insecure; (3) moderately food insecure;
and (4) severely food insecure. It does so in increasing order of severity
and frequency of food-insecure occurrences. ¢

We also calculate the Household Dietary Diversity Scale (HDDS),
which assesses the frequency of food intake of different food groups such
as cereals, vegetables, fruits, meat, pulses, dairy, etc. This measure ranges
from O to 12, with a higher number indicating a greater diversity in diet.t5”)
This is important because the intake of a greater variety of foods is closely
linked to household food security.®® The HDDS and the HFIAS measures
together provide a comprehensive idea of food balance and security in a
population.®® The detailed questions employed to calculate the scores are
reported in the online supplement.

Using these metrics of food security, we assess the relationship of
food security with income and non-income dimensions of vulnerability,
including access to infrastructure, household size, type of dwelling,
migration status, education, employment status and gender of the
household head, and finally, access to social safety nets such as the Public
Distribution System.

a. Methods

Brief summary of the survey

We conducted a city-wide survey on access to food and food consumption
patterns in Bengaluru from April to September 2016. We sampled 1,698
households across 40 of the 198 wards in Bengaluru using a structured
questionnaire. After a pilot was conducted, the survey was administered
by 12 enumerators guided by three field supervisors with additional
supervision by researchers from the Indian Institute for Human Settlements
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(ITHS). The surveys were administered in the local language, Kannada, to
an adult member of the household capable of answering questions about
its finances and food purchasing patterns. In the case of dwellings with
more than one household, the first available and consenting household
was surveyed. Back-checks were conducted every two or three days by
the field supervisors. Enumerators went through a three-day intensive
training before the survey.

Sampling

Bengaluru is divided into 198 administrative units, wards, which are
governed by the Bruhat Bengaluru Municipal Corporation (BBMP). We
conducted our survey in 40 of the 198 wards across the city.

We used a stratified random sampling method for the survey. The
first stage was to identify wards in which the survey was to be conducted.
For this, we classified the 198 wards in the city into four economic strata
based on asset ownership. In the absence of ward-level income data, we
used a proxy variable, a composite asset ownership index computed by
the Census of India, that lists household ownership of assets such as a
television, motor scooter, car, mobile phone and so on. After creating
the strata, we randomly sampled wards from each stratum that was to be
surveyed. In this case, the strata were the first-stage sampling units.

The next step involved determining the number of households
to be surveyed. The sample size for each ward was determined using
proportionate probability allocation with replacement based on the total
population of each ward. Therefore, a ward with a larger population
had a higher number of sample households than a ward with a lower
population. Additionally, in keeping with the broader aims of the research
around food security in the city of Bengaluru, we decided to oversample
wards with lower asset ownership. We assigned 500 samples each to the
first two strata, with the remaining 700 equally divided between strata
three and four, the strata with higher asset ownership.

The third step was the selection of households to be surveyed. Since
we did not have a listing of households that we could use for random
sampling, we used a variation of the random walk sampling method by
mapping transects along which the survey was to be conducted using
Google Earth. Similar methods have been used by researchers to map
households in locations with no household identification data.t°® We
mapped transects that cut through different housing typologies as could
be identified using Google Earth. We mapped an average of four transects
per ward and then surveyed every third household in each transect.

Survey tool

We captured data on three main aspects in our questionnaire: i) household
and individual characteristics like demography, employment, migration
status, education level, and access to social security schemes; ii) income
and expenditure levels, asset ownership, housing typology, and access to
basic services like water, sanitation and electricity; and iii) food security
indicators — the Household Food Insecurity Access Scale (HFIAS) and the
Household Dietary Diversity Scale (HDDS).

The demographic variables were collected for all members of the
household, while other indicators were collected at the household level.
These included housing type, access to basic services, and the food security
variables. We also collected data on both income and consumption, using
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two different approaches: the first approach involved asking about each
individual’s income in the last month to arrive at total household income,
and the second approach involved asking about household expenditures
across 18 different categories including food, healthcare, education,
transportation, telecommunications, savings and remittances, to arrive
at the total monthly consumption expenditure for the household. Both
were collected for a 30-day recall period. Our measure of income was only
able to capture earnings of working members in the household, and we
were unable to capture incomes from rent, farm activities, pensions and
other sources.

Data analysis

The data was cleaned and analysed in Stata. We primarily present our
results through cross-tabulations. We look at cross-tabulations of
mean HFIAS score across variables like income quintiles, education,
employment, access to infrastructure, housing typologies, migration
status, and access to the PDS. We used the Pearson’s chi-square test of
independence for comparison across categorical variables and the ANOVA
test to assess whether the differences of food security, food diversity and
expenditure across categories are statistically significant. To make post-
hoc pairwise comparisons across categories, we used the Tukey test to
understand which groups were statistically different.

b. Limitations

A drawback of our analysis is that the questionnaire, for reasons of
sensitivity, did not collect information on caste. In the Indian context,
deprivation and lack of access to food cannot be comprehensively
explained without this axis of stratification.(®!

Another issue with our data was that, within some wards, middle-
income households were oversampled despite our conscious efforts to
cover more of the poorer households. This is partly because enumerators
faced difficulties in gaining access to marginal populations such as
migrant workers, construction workers, and people living in temporary
arrangements such as hostels. Upper-income households were also
undersampled because particular gated communities and elite housing
layouts (which represent the uppermost end of the income distribution
in Bengaluru) were hard to access.

IV. FINDINGS

a. Sample characteristics

Summary statistics for the overall sample are presented in Table 1. The
average income per capita and the monthly per capita expenditure
(MPCE) in our sample are INR 8,527 and INR 4,567 respectively
(US$ 123 and US$ 65.91 respectively; US$ 1 = INR 69.26). Comparing
our sample with data from the Census of India, 2011, we find that our
data match up fairly well when comparing the sex ratio and age structure
of the population.¢2 However, we find that a higher proportion of our
sample reported ownership of assets such as a scooter, motorcycle or car
when compared to the census data for Bengaluru. Only 47 per cent of
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TABLE 1

summary of household characteristics (N=1,698)

No. of households

%

Worker type
Formal wage workers
Informal wage workers
Other
Work location
own dwelling place
Own enterprise away from home
Employer’s dwelling place
Employer’s shop/office
No fixed work location (street, construction work)
Education
No formal schooling
Partial or complete primary schooling
Partial or complete high school
Partial university/post-secondary/ diploma
Completed university/post-graduate
Housing type
Independent bungalow/individual house
Flat in apartment complex/ independent building
House in informal settlement
Room in house/flat
Access to water
Piped water from Cauvery/BWSSB®@
Piped water from other source (borewell, tanker, etc.)
Non-piped water from other sources (tap, community tanker, etc.)
Non-piped water from hand pump
Household size
1-3 members
4-6 members
7-10 members
Family structure
Nuclear family
Extended family
Female-centred family
Male-centred family
Migration status
From Bengaluru
Another urban area (town or city) in Karnataka
Rural area in Karnataka
Other state

1,204
344
58

198
381
221
432
129

106
112
330
353
708

1,107
121
286
77

964
251
140
246

798
772
33

1,237
178
116
70

1,232
47
162
92

74.97
21.42
3.61

14.55
27.99
16.24
31.74
9.48

6.59
6.96
20.51
21.94
44

68.93
7.53
17.81
4.79

60.21
15.68
8.74

15.37

76.71
2.93
10.09
5.73

NOTES: Household income per capita (INR)® (Mean: 8,526.91; SD: 5,773.60; Median: 7,000, Min: 226.80,
Max: 45,000) Monthly per capita expenditure (MPCE) (INR) (Mean: 4,567.63; SD: 3,318.07; Median: 3,737.5;

Min: 122.5, Max: 3,8699.6)
@Cauvery River/Bangalore Water Supply and Sewerage Board.
®US$ 1 = INR 69.26.
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Worrying about not having enough food [
Not eating preferred food [l
Eating a limited variety of foods [l
Eating unwanted foods [
Eating smaller meals than necessary [
Eating fewer meals than normal [
Having no food in the house of any kind [N
Going to sleep hungry [N
Going a whole day and night without eating anything [N
0% 10%

20% 30% 40% 50% 60%

mOften mSometimes m Rarely Never

70% 80%

90%  100%

FIGURE 1
Responses to HFIAS questions

households in Bengaluru owned scooters or motorcycles according to the
census, while 74 per cent of our sample reported owning at least one of
these two assets. The difference in car ownership was smaller: 20 per cent
of census households compared to 30 per cent in our sample owned cars.

b. Prevalence of food security

We first present the overall pattern of food security in the city. We find
that 81 per cent of the households in our sample are food secure, and 16.7
per cent report food insecurity of some kind. 3.5 per cent of the sample
(59 households) are found to be mildly or moderately food insecure and
13.2 per cent (224 households) are severely food insecure. The sampled
households report a mean HFIAS score of 0.71. Responses to the individual
questions from which the HFIAS score is calculated are shown in Figure 1.
As indicated, very few households (3 per cent) report worrying about not
having enough food, while a small proportion (5 to 8 per cent) report
concern across the other dimensions of not having adequate quantity and
variety of foods.

c. Relationship between income and food security

We carry out our analysis using MPCE as a proxy for income, since
consumption is less biased by reporting issues compared to income.®3 We
assess the relationship of MPCE and food security in three ways. First, we
examine a scatterplot of MPCE and HFIAS and calculate the correlation
between the two variables. We find a weak negative correlation of -0.054,
which is significant at the 10 per cent level.

Second, we conduct a binomial logit regression to understand
whether household food security status is affected by MPCE. We create
a dichotomous household food security status (HFSS) as the dependent
variable (HFSS = 1 if food secure, O for insecure). We take the calculated
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URBAN FOOD INSECURITY AND ITS DETERMINANTS

TABLE 2
Effect of monthly per capita expenditure (MPCE) on household
food security status (HFSS): binomial logit regression model.
HFSS=1 for food secure

HFSS@ HFSS®)
MPCE 0.00* (0.00) 0.00 (0.00)
Housing type: Room in flat/house - 0.96*** (0.26)
Housing type: Flat in apartment building —-0.02 (0.26)
Housing type: House in informal settlement —0.54*** (0.16)
Constant 1.27*%**(0.11) 1.48*** (0.12)

NOTES: **=*, ** * imply significance at the 1 per cent, 5 per cent and 10 per
cent level, respectively. Standard errors are in parentheses.

@The first column depicts the first model with only MPCE as the independent
variable.

®The second column depicts the second model with MPCE and the housing
types “Room in flat/house”, “Flat in apartment building” and “House in
informal settlement” as the independent variables, with the control variable
being the “Independent building/individual house” housing type.

household MPCE as the independent variable in the model (results in
Table 2).

Results indicate a lack of a relationship between MPCE and food
security (p = 0.00, coefficient = 0.00). The finding is significant at the 10
per cent level. Further, when running the model again with “Independent
building/individual house” housing type as a control, MPCE as a
predictor of household food security status is no longer significant
(p = 0.00, coefficient = 0.00). In the second model, we see that respondents
from the housing types “Room in flat/house” and “House in informal
settlement” have lower chances of being food secure than those in the
housing type “Independent bungalow/individual house” (significant at
the 1 per cent level).

Third, we compare the mean values of the HFIAS and HFIAP across
MPCE quintiles. We find that food insecurity decreases steadily across
MPCE quintiles (from 1.12 for the poorest households to 0.49 for the
richest households), and this difference is statistically significant at the 1
per cent level (Table 3). The HFIAP also varies substantially across MPCE
quintiles, with prevalence of severe food security declining from 21.3 per
cent for the lowest MPCE quintile to 9.8 per cent for the highest quintile
(Table 3).

In order to further understand the relationship of MPCE with food
security, we assess food expenditures across MPCE quintiles. We find a
substantial difference in food expenditures across quintiles, with the
average expenditures on food being INR 2,123, INR 2,603, INR 3,225, INR
3,509, and INR 4,081 (US$ 30.63, US$ 37.56, US$ 46.53, US§ 50.63, US$
58.88) for each of the quintiles®® (Table 4). Clearly, the richest households
are spending almost twice as much on food and groceries compared with
the poorest households in our sample.
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65. In some areas of Bengaluru,
particularly in peripheral areas,
there are households that are
connected to a network of
pipes but do not get a sufficient
supply from the city water
utility. These households get
their water from water tankers
or bottled water.

66. Chen, Martha Alter (2012),
The Informal Economy:
Definitions, Theories and
Policies.
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However, an increased income does not necessarily result in a more
diverse food intake. We find that while mean HDDS scores do appear to
increase with income, the difference is statistically significant only between
the lowest quintile and the second-highest income group, while the other
MPCE quintiles have more or less equal HDDS means (Table 4). The mean
HDDS score in our sample is 5, which implies that most households are
consuming approximately five varieties of food. Table 4 also shows the
variation in consumption of particular food groups by MPCE quintile. We
see very little variation in the proportion of households consuming food
groups such as cereals, potatoes/tubers, vegetables, eggs, milk/dairy, and
sugar/jaggery. However, we do see that consumption of fruits, ghee/oils,
and condiments, tea and coffee increases with income. For meat and fish,
we find similar levels of consumption for the bottom four MPCE quintiles,
and then a drop for the richest quintile. This is probably indicative of
dietary preferences among the upper castes in India, who are more likely
to be in the highest income quintile.

d. Relationship of food security to non-income dimensions

We find that non-income dimensions are significant in understanding
urban food security. Here, we assess the relationship of food security with
household structure, household size, housing type, employment, access
to water, education level of the household head, migration status of the
household head, and access to the Public Distribution System. We test the
differences of the mean HFIAS and HFIAP scores across these variables,
and all results are summarized in Table 3. We use the chi-square and
ANOQOVA tests to check for significance.

We find significant patterns emerging when we assess HFIAS scores
by access to infrastructure variables, in particular access to clean drinking
water (Table 3). Households that have no access to piped water and secure
their water from a community tap, tankers or water cans are most likely
to be severely food insecure and have the highest mean HFIAS score. In
general, households without connections to piped water are less food
secure than households connected to the piped network, regardless of
whether the latter actually receive a piped supply from the city or depend
on water tankers or bottled water, privately provided.(>

We also find significant differences across households depending
on their employment status. We use two variables to assess the nature of
employment: whether the household head earns a formal wage income or
an informal wage income, and the location of the workplace. The latter has
been identified as having a substantial impact on work security.® We find
that both of these variables are strongly related to food security. Twenty-four
per cent of households where the head of the household has an informal
wage are severely food insecure, compared with 11 per cent for formal wage
work (Table 3). Similarly, those whose workplace is their own dwelling or
an associated structure have a substantially higher likelihood of being food
insecure when compared with other groups. Those who own their own
enterprise away from home are the least likely to be food insecure.

The survey categorized households into four types: female-centred,
male-centred, nuclear, and extended. Nuclear and extended families are
less likely, on average, to be food insecure than single-headed households,
which are either single-parent households or households with one or two
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adult members who are not married to each other. In terms of household
size, we find that household food insecurity is higher for smaller and larger
households (those with 1-3 members and those with 7-10 members,
Table 3).

As highlighted in other literature, we also find high food insecurity
among respondents dwelling in more precarious housing types, such as
houses in informal settlements. Households in these settlements record
a mean HFIAS score of 1.15. However, the survey results point to other
precarious households. Respondents living in hostels, or a single room in
a house or flat (category “Room in flat/house” in Table 3) —both indicative
of a young migrant demographic - also suffer from higher levels of food
insecurity.

We use the birthplace of the household head as a proxy to capture the
migrant status of a household and find that migrant households in our
sample are worse off than non-migrant households. Those who migrated
from other cities in Karnataka seem to be severely affected, both in terms
of food security (a score of 2.69) and PDS coverage (24 per cent) (Table 3).
In comparison, the HFIAS score and PDS coverage are 0.6 and 43 per cent
for those from other states and 0.6 and 57 per cent for those who are not
migrants, or are from Bengaluru. One of the significant findings of the
survey is that among severely food-insecure households, 57 per cent do
not have any type of ration card (compared with 46 per cent for food-
secure households), and hence do not get adequate support from the
welfare system.

V. DISCUSSION

We find that the prevalence of food insecurity in Bengaluru (16.7 per
cent) is in line with other estimates, such as those from the National
Family Health Survey (NFHS) on health and food security in Bangalore
Urban District. According to the NFHS data, the proportion of children
between 6 and 23 months old with an inadequate diet is 16.1 per cent
in urban Bengaluru.®” Similarly, a 2018 FAO report also estimates food
insecurity in South Asia at 10.7 per cent by experiential metrics and 14.8
per cent by the undernourished population.©®® Qur survey also shows that
25 per cent of households in informal settlements are food insecure (22.9
per cent severely food insecure and 2.1 per cent mildly or moderately
food insecure), compared with 15.4 per cent in slums in Kolkata.®® Our
numbers are lower than those found in other slum surveys like those in
Mumbai and Delhi (which range from 51 per cent to 77 per cent), but the
other surveys were located in one particular part of the city and might not
be representative of informal settlements across the city.(?

a. Income and food security

Our analysis of the relationship between income (proxied by MPCE) and
food security yields a mixed picture. When looking at the entire sample in
aggregate, we find no clear relationship between income and HFIAS score.
However, by disaggregating our sample across MPCE quintiles, we do find
a statistically significant difference between quintiles for mean values of
HFIAS as well as prevalence of food insecurity. On closer inspection, we
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see that this is driven by the difference between quintile 1 and quintiles
3, 4 and 5. Hence the HFIAS difterences across income/MPCE quintiles are
significant only when compared with the lowest income quintile, which
has the highest food insecurity.

For those in quintiles 2, 3, 4, or 5, income and expenditure do not
adequately explain their food security status. This means that experiential
metrics are contributing very different information about food security
than income and expenditure in a metropolitan context. This has
important implications for policy, and for our understanding of how
to measure food security. Much of public assistance such as the PDS is
targeted according to poverty lines that are determined using MPCE.
Our analysis implies that third generation metrics might be crucial for
measuring food security and identifying beneficiaries of social safety nets
like the PDS. It also suggests that there are other vulnerable groups that
are not being captured by income or MPCE alone.

Further research is required to unpack the reasons behind the lack
of a clear relationship between income and food security at the city
scale. In an urban context like Bengaluru, there might be differences in
this relationship in core and peripheral areas: for instance, households
in peripheral areas might be more strongly connected to food supply
through proximity to food production, whereas households in core areas
might have better access to a network of ration shops. Further analysis is
required to assess these possible explanations.

h. Income and diet diversity

Income impacts the food that comes onto one’s plate in another way:
lower income implies a lesser monthly expenditure on food. However,
income is found to not impact the diversity of food intake (HDDS),
implying that it might not be a good predictor of nutritional intake in
urban India.

The lack of a substantial increase in HDDS despite increasing
incomes, in this case, is likely to indicate that the rich are paying more
for the same items (due to better quantity or quality) but not necessarily
translating into a more diverse nutrient intake. When we look into the
self-perception of consuming a “limited variety of foods” across income
classes versus the actual diversity of food intake, we see that a lack of
concern about their diet is consistent across income groups. This finding
refutes popular assumptions about the choices of the poor, such as their
unhealthy attitudes and bad nutritional practices.’!) About 97 per cent of
households in the highest income quintiles eating fewer than five types
of food per day do not perceive themselves to be consuming a limited
variety of foods. Around 80 per cent of households in the lowest income
quintile with HDDS scores ranging from 1 to 4 also do not feel that they
limit their variety of foods due to lack of resources. Therefore, we argue
that increasing income does not lead to consumption of greater variety of
food; nor does it affect self-perceptions of diversity of diet.

c. Gender of the household head

Similar to findings in Msunduzi, South Africa,”? female-headed
households are more likely to be severely food insecure in Bengaluru.
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However, unlike in Msunduzi, male-headed households are the worst off
in terms of food insecurity in Bengaluru, even though they fare better
than female-headed households in terms of income (Table 3). Male-
headed households have a mean MPCE of INR 8,234 (US$ 118.80),
whereas female-headed households have a mean MPCE of INR 4,521 (US$
65.23); this difference is statistically significant at the 1 per cent level.
This could be indicative of the importance of a cultural split of duties in
food preparation and consumption practices, or could indicate that men
might be spending more on other items.(7?

d. Housing type

As expected, we find a higher likelihood of food insecurity in informal
settlements when compared with the rest of the city. In addition, we find
that households living in certain typologies like “Room in house/flat”
have an even higher likelihood of being food insecure. When looking more
closely at the food-insecure households in this group, we find that these are
largely female-headed households with older women as household heads.
Within this group, we find a subset of respondents who have responded
“Rarely” to all nine questions of the food security questionnaire. This has
driven their average HFIAS scores up, and it is unclear whether this is an
issue of the way they have interpreted the questions and responses. As a
robustness check, we remove this small set of people and recompute the
mean HFIAS value for this group. After doing this, the average HFIAS value
for this group drops down to a value very close to that of households in
informal settlements, and still a statistically significant difference from
the other housing typologies. This indicates that this housing typology is
indicative of a vulnerable population distinct from households living in
informal settlements, which merits further study.

e. Access to infrastructure

In particular, besides being associated with housing typology, food
insecurity is also closely linked to infrastructural deprivations such as
a lack of adequate supply of clean water. The fact that food-insecure
households are also the ones suffering from infrastructural and other
deprivations means that they have less ability to cope with risks. This is
crucial, as these other deprivations, which are debilitating by themselves,
are also key factors inhibiting the proper utilization and absorption of
food by household members.

f. Migration

We find that households that have migrated from other urban areas in
Karnataka demonstrate a high degree of food insecurity. To understand
why this might be the case, we look in greater detail at the food-insecure
migrant households in this group. We find that this group largely consists
of male-headed households (mostly single-member households, but also
some two-member households), with an average age of 30 years. This
group is also least likely to have a ration card (76 per cent do not have a
ration card, when compared to 43 per cent for households from Bengaluru,
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66 per cent for rural migrants and 57 per cent for migrants from other
states). This is another significant finding that indicates a vulnerable sub-
population that is not easily identified by income or housing typology
alone.

g. Measurement issues

We echo Maitra’s finding about the potential of experiential metrics
to contribute to an understanding of urban food security in India.%
However, we find an additional aspect that is different from experiences
in other countries. Very few households in Bengaluru report anxiety over
access to food, and this is a finding echoed in other Indian studies of urban
food security.(?> This is not the case in other HCP cities; for instance, 18
per cent of Mexico City households reported that they were anxious about
not having enough to eat, either sometimes or often, while in Nairobi, a
quarter of surveyed households reported worrying about access to food
either sometimes or often.’® This might indicate a difference in cultural
contexts or perceptions, which would need further testing to assess.

V1. CONCLUSIONS

In this paper, we report our findings from a survey of 1,698 households
across Bengaluru to assess food security at the city scale using experiential
metrics, and income and consumption expenditure. Through this work,
we attempt to put out the baseline evidence on the current status of food
security in Bengaluru, to lay the foundation for a future research agenda
on urban food security in India. This analysis has important implications
for the design and targeting of public assistance programmes for the urban
poor, such as the PDS. We find that income and consumption do not
have a straightforward relationship with food insecurity. Households in
the lowest income quintiles experience the highest food insecurity, but
income and expenditure do not clearly explain the food insecurity faced
by those in higher income quintiles. This implies that targeting food-
insecure populations should not be limited to consumption-based metrics.

We also find clear relationships of food security with access to
infrastructure, employment status, housing type, household structure
and migration. Households that carry out informal wage work, that do
not have access to clean water supply, that live in precarious housing,
that are headed by a single parent (male- or female-centred family), and
that have migrated to Bengaluru, are all more likely to be food insecure.
It is clear from these findings that food-insecure households in cities face
multiple deprivations, and that these could further exacerbate their risk
from having insufficient quantity or quality of food.

Since this is the first study of food insecurity at the city scale in India
that does not presuppose the presence of vulnerability in any particular
housing or settlement typology, it allows us to identify vulnerable
populations beyond those living in informal settlements. We find other
vulnerable groups such as those living in a shared room in a house or
flat. Using experiential metrics also allows us to identify food-insecure
populations beyond those that can be captured by income dimensions
alone, such as male-headed migrant households that are not income
poor, but do suffer from food insecurity. However, further research is
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required to unpack the relationship between income and food security
across urban areas — for instance, whether there are spatial patterns to the
relationship of income with food security.

Overall, we find that using experiential metrics for food security
allows us to capture variations across urban populations that might not
be captured by first or second generation metrics. We find that anxiety
about food supply is not reported by a large number of households,
indicating either a lack of cultural relevance or a need to reframe that
particular question in the Indian context. However, we reiterate that
much more research is required on the question of urban food security
in India, across cities and neighbourhood types, to assess the concerns
raised in this paper.
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