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Abstract 

Lockdowns induced by COVID-19 have threatened food security in most developing countries. 

Four weeks after the country went into lockdown, we carried out a telephone survey of roughly 

2,600 rural households in eastern India, one of the poorest regions of the world. The aim was 

to provide rapid evidence on the status and determinants of food insecurity and to understand 

the coping strategies adopted by rural households during the pandemic. Using comprehensive 

telephone survey data from 2,599 households, we estimated the status of food insecurity using 

the Food Insecurity Experience Scale. We found that roughly 98 percent of rural households 

reported a negative income shock after countrywide lockdown was imposed. We further 

observed that about 46 percent of the sampled households were moderately food insecure and 

25 percent were severely food insecure. We also observed regional differences in the extent of 

food insecurity. The results of the Poisson regression indicate that households that belong to 

lower social strata and have less land and fewer years of education are more likely to suffer 

from food insecurity. The results also indicate that households which are receiving government 

assistance are more likely to be food secure.  
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INTRODUCTION 

India has imposed one of the strictest and longest lockdowns of the COVID-19 pandemic; this 

has affected the livelihoods of millions of people. Movement restrictions and closure of 

nonessential businesses have adversely affected income. In rural areas, where the economy is 

largely informal and cash dependent, the lockdown has also resulted in liquidity constraints 

(Varshney et al. 2021). There has been wide reporting of unemployment-induced income 

shock, increased expenditure on hygiene products and on other health-related services because 

of the pandemic, and increased prices of essentials due to supply-side disruptions (Narayanan 

and Saha 2020; Jhajhria et al. 2020; Cariappa et al. 2021; Mishra, Bruno, Zilberman 2021; 

Varshney et al. 2020, 2021). All the sectors, with the exception of agriculture, recorded 

negative growth in the first quarter of 2020. Even though the agriculture sector has performed 

well and there has been no shortfall in either production or availability, food security at the 

household level may be negatively affected by reduced incomes, temporary unavailability of 

food items due to supply chain issues, and increased food prices (Gundersen et al. 2020; Ahn 

and Norwood 2020; Ziliak 2020; Hirvonen, Brauw, Abate 2021; Unglesbee, Howland, Vembar 

2020). The literature suggests that such effects could be disproportionately large for the weaker 

sections of society (Ziliak 2020b) and that food insecurity due to such shocks can persist for 

many years and can be difficult to reverse. The literature indicates, for example, that the food 

insecurity that began during the 2008 recession persisted for 10 years after the shock 

(Gundersen et al. 2020; Ziliak 2020; Maziya, Mudhara, Chitja 2017). Estimating the extent of 

food insecurity is important for both government and donor organizations if they are to 

effectively target relief measures; however, evidence on the extent of food insecurity in India 

during COVID-19 has been either scarce or anecdotal. 

Since the World Food Summit in 1996, the concept of food security has become a central theme 

of human welfare. Following the United Nations Millennium Summit in 2000, eight 
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Millennium Development Goals were established with a target year of 2015; these were then 

succeeded by 17 Sustainable Development Goals (Abegaz 2017), which were put in place by 

the United Nations General Assembly. Food security, according to the Food and Agriculture 

Organization (FAO), “is when all people, at all times, have physical and economic access to 

sufficient, safe and nutritious food that meets their dietary needs and food preference for an 

active and healthy life” (FAO 2008). Food security consists of four broad interrelated 

components: physical availability of food, physical and economic access to food, effective food 

utilization, and stability of the other three dimensions over time. 

The quantification of food security requires the integration of several causes and 

measurements. Various approaches have been used to measure household food security status 

including, most popularly, per-capita calorie intake (Mebratu 2018; Kumar et al. 2012). Food 

consumption recall data is commonly used to estimate daily calorie consumption, which is then 

compared to recommended daily consumption. Another approach, called “experiential measure 

of food security”, involves respondents being asked a series of questions regarding their 

perceptions of various aspects of their household’s food security; based on their answers, 

households are classified into different categories of food security (Smith, Rabbitt, Coleman-

Jensen 2017). Examples of this approach include the Food Insecurity Experience Scale (FIES) 

and the Household Food Insecurity Access Scale (HFIAS) which was developed by USAID as 

part its Household Food Security Survey Module. These experiential measures aim to account 

for reported reductions in food consumption and to document the effects of this reduced 

consumption. They also record perceived insufficiencies and/or insecurities in either the quality 

or quantity of food consumed. The experiential food security scales are more comprehensive 

than calorie- or model-based estimates and have been tested in a range of country settings 

(Coates et al 2006; Frongillo and Nanama 2006; Pérez-Escamilla et al. 2004; Pérez-Escamilla 

2012).  
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The states of eastern India have one of the highest densities of poverty in the world and 

experience extremes of hunger (Kumar et al. 2020). The COVID-19 pandemic and the 

subsequent economic downturn may well exacerbate food insecurity and poverty in the region. 

Government relief measures in the form of the Prime Minister’s Garib Kalyan Yojana (Poor 

Welfare Scheme, or PMGKY), launched in 2016, provided several types of assistance to the 

poor; many reports, however, have indicated widespread distress due to income loss (Varshney 

et al. 2021, 2020). The distress of the poor was mirrored in photos and news reports of 

thousands of jobless migrant workers walking hundreds of kilometers to reach their villages, 

with little food and water along the way. The poor are more severely affected by the pandemic 

as they have fewer financial or human resources to cushion themselves against income shocks 

due to job loss; their misery is further compounded by additional expenditures on pandemic-

related hygiene products and health services, and by rising food costs. Insufficient food can 

lead to malnutrition, which can cause reduced productive capacity; this in turn affects future 

earnings, which then can lead to a vicious circle of poverty and food insecurity (Kuriachen, 

Aiswarya, Aditya 2021; Gill et al. 2019). Household-level interventions to tackle food 

insecurities need to be an integral part of any development strategy. Estimating the extent of 

food insecurity and its correlates can help both donors and governments to better target 

interventions.  

In this paper, we use the Food Insecurity Experience Scale to examine food insecurity and its 

correlating factors during the COVID-19 pandemic; we focus specifically on eastern India, the 

country’s poorest region. Estimates of food insecurity in that region will have implications for 

India’s efforts to achieve the Sustainable Development Goals. The paper makes several 

important contributions to the literature. First, it uses the established FIES scale to estimate the 

extent of food insecurity caused by COVID-19, the results of which can be of use to both policy 

makers and donor organizations in planning assistance programs. Second, the paper documents 
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the correlating factors of food insecurity, in this way highlighting the factors that make 

households vulnerable to food insecurities; this can also be helpful in better targeting relief 

measures to reach the needy. 

The paper is organized as follows. The next section presents a brief discussion on data and 

survey methodology, followed by descriptive statistics. The subsequent section outlines a 

conceptual and empirical framework for determining the factors that affect the food insecurity 

and incomes of rural households in general; it then specifically examines the status of food 

insecurity in eastern India during the lockdown. The next section discusses the results from the 

econometric methodology, and the paper concludes with a summary and with policy 

implications that are suggested by the results.  

DATA, SURVEY METHODOLOGY, AND DESCRIPTIVE STATISTICS 

Data and Survey Methodology 

Our study area comprises Bihar, eastern Uttar Pradesh, Jharkhand, Odisha, and West Bengal. 

Together, these states constitute approximately 39 percent of India’s total population and are 

home to about 140 million poor households (Census 2011). The region accounts for 33 percent 

of the country’s gross cropped area (India, Ministry of Agriculture and Farmers Welfare,2019). 

This analysis is based on a unique telephone survey conducted in these states by the 

International Food Policy Research Institute (IFPRI) in April and May 2020. We also took 

advantage of data produced by a survey of these same states that was conducted by IFPRI in 

2018/2019. The earlier survey had a sample size of 4,082 and data was collected through a 

stratified random sampling framework. The number of sample households in a state was 

proportionate to the rural population of that state, with Bihar having the highest rural population 

among the five surveyed states. We randomly selected ten districts from Bihar, four each from 

Jharkhand and Odisha, and eight each from eastern Uttar Pradesh and West Bengal. We then 

randomly selected two blocks from each district, two villages from each block, and 30 
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households from each village, based on household listings. Due to the unavailability of some 

household members at the time of the interview, the size of the sample was reduced to 2,599; 

of these, 789 households were from Bihar (30.36 percent), 563 were from eastern Uttar Pradesh 

(21.66 percent), 258 were from Jharkhand (9.93 percent), 382 were from Odisha (14.70 

percent), and 607 were from West Bengal (23.36 percent).  

The telephone survey assessed the situation of rural/farming households during the initial 

phases of the COVID-19 pandemic in terms of food security, farming operations, and access 

to inputs and to output markets; we also wanted to assess the effectiveness of assistance 

provided to the poor during the lockdown under the PMGKY program and other government 

relief packages. The survey also included questions on income/wages during the lockdown and 

on health and hygiene practices that had been undertaken in order to limit the spread of COVID-

19. Our analysis involved combining the information from the telephone survey with the 

household data collected during our earlier field survey.  

Descriptive Statistics 

Table 1 presents the descriptive statistics of key variables used in this study. The average age 

of the household head was about 49, the average household had about 6 members, and about 

96 percent of the surveyed rural households were headed by a male. Approximately 69 percent 

of the sampled household heads were literate, which is close to the overall literacy rate in rural 

India of 67 percent (Census 2011). In our sample, about 5 percent of household heads had a 

college degree; about one-fourth of household heads in the overall sample belonged to the 

General Category caste, 44 percent belonged to Other Backward Classes (OBC), and the 

remaining 31 percent belonged to Scheduled Castes (SC) or Scheduled Tribes (ST).  

Table 1. Summary statistics of the socio-economic characteristics of the respondents 

Variable Mean Std. Dev. 

Age (years) 49.46 12.54 

Male-headed households 96.38 18.69 
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Household size (number of members) 5.81 3.04 

Education of household head (percent)   

Illiterate  30.88 46.21 

Primary school 31.77 46.57 

High school 17.44 37.96 

Intermediate 14.71 35.43 

Graduation and above 5.20 22.20 

Social group of the household head (percent)   

Scheduled Castes (SC) 23.79 42.59 

Scheduled Tribes (ST) 7.27 25.98 

Other Backward Classes (OBC) 44.42 49.70 

General Category (GC) 24.52 43.03 

Land category (percent)   

Landless 26.78 44.29 

Marginal 54.02 49.85 

Small 12.70 33.30 

Medium and large 6.50 24.66 

Operational land holding (hectares) 0.87 1.04 

Share of income from non-farm (percent) 44.73 27.80 

Beneficiary of PMGKY (Yes = 1) 70.30 45.70 

Received instalment of PM Kisan scheme during lockdown (percent) 46.84 50.00 

Reduced income/wages during lockdown (percent)   

Significantly reduced  73.72 44.02 

Somewhat reduced 24.24 42.86 

Not reduced at all 2.04 14.14 

Observations 2,599 

Source: IFPRI–ICAR telephone survey in eastern India, 2020.  

Note: PMGKY = Prime Minister’s Garib Kalyan Yojana. 

Table 1 further shows that at the time of the survey approximately 73 percent of rural 

households were engaged in farming, with an average operational landholding of 0.87 hectares 

(Ha). About 54 percent of the farmers in our sample were marginal, while just under 7 percent 

were medium and large farmers. Almost 45 percent of overall household income was from 

non-farm activities. Approximately 70 percent of the rural households in our sample were 

beneficiaries of the PMGKY program, while about 47 percent of eligible farmers had received 

an instalment under the PM Kisan scheme during lockdown. Among the rural households 

surveyed, 74 percent reported that their income/wages had significantly declined during 

lockdown and only 2 percent of households reported that they had experienced no reduction in 

income/wages.  
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CONCEPTUAL AND EMPIRICAL FRAMEWORK 

Conceptual Framework: COVID-19 Lockdown and Food Insecurity 

As highlighted earlier, food security is about more than just having enough to eat; it includes 

the quality of the food consumed and security with regard to its future availability. The COVID-

19 virus and the lockdowns that continue to be imposed in order to break the chain of 

transmission are expected to worsen food insecurity through their respective pathways 

(Hirvonen, Brauw, Abate 2021). During the early phases of the COVID-19 lockdown, 

movement restrictions brought the economy to a standstill. This resulted in reductions in most 

people’s incomes as most of India’s workforce is employed in the informal sector (Nandi et al. 

2021); disruptions in economic activity also caused a drop in wages. These income shocks are 

expected to increase food insecurity among households that lack resources to fall back on 

(Meinzen-Dick et al. 2011). The eastern part of India—the locale of the study is the poorest 

region of the country; the lockdown, and the resulting income shock, are expected to exacerbate 

food insecurity in the region.  

Increased food prices are another pathway through which COVID-19 has accentuated food 

insecurity. Supply chain disruptions followed from travel restrictions, which in turn caused an 

increase in the price of many commodities (Nandi et al. 2021; Narayanan and Saha 2020; 

Cariappa et al. 2021) The link between increased food prices and food insecurity is well 

established in the literature (Gregory and Coleman-Jensen 2013). Food insecurity has been 

further accentuated by increased expenditure on the hygiene products necessary to prevent the 

spread of COVID-19, expenditures on other pandemic-related health costs, increased prices of 

essentials, and uncertainty about the future. In the subsequent sections of the paper, we report 

on the estimated extent of food insecurity and on the factors that increase households’ 

vulnerability to it.  
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We have used the FAO’s Food Insecurity Experience Scale, which has a set of eight standard 

questions relating to different aspects of experiential food security (Appendix Table A1). We 

recoded the answers as binaries by assigning a value of 1 to “Yes” answers and 0 to no 

responses. Table 2 reports the food insecurity status of sample households based on responses 

to the eight questions. From Table 2, we can see that about 52 percent of households in eastern 

India were worried about not having enough food to eat, while nearly 65 percent of households 

reported that they were unable to eat healthy and nutritious food during the lockdown. Among 

the surveyed states, Odisha reported the highest percentage of households whose members 

were worried about not having enough food to eat (about 91 percent) and who were unable to 

eat healthy and nutritious food (about 93 percent), while Jharkhand reported the lowest 

percentage of households to express these concerns. Alarmingly, approximately 2 percent of 

the surveyed households in eastern India had gone without eating for a whole day, and about 7 

percent of households reported that they had skipped meals during lockdown due to lack of 

money or resources.  

Table 2. Food insecurity: The situation in eastern India 

Food Insecurity 

Experiential Scale 

Bihar 

Eastern 

Uttar 

Pradesh 

Jharkhand Odisha West Bengal Total 

Worried about food 39.8 37.7 34.5 90.6 62.6 51.6 

Healthy 58.1 62.3 50.0 92.7 66.7 65.3 

Eating few types of 

food 
44.6 42.5 40.7 85.3 26.5 45.5 

Have skipped 

meals 
7.6 7.5 7.0 2.4 9.4 7.2 

Eating less 12.4 10.1 9.7 74.1 24.7 23.6 

Have run out of 

food 
9.0 3.0 11.6 1.1 8.6 6.7 

Remained hungry 3.3 2.3 1.9 2.9 9.6 4.4 

Have gone whole 

day without 

eating 

2.7 2.1 1.6 0.5 3.3 2.3 

Source: IFPRI–ICAR telephone survey in eastern India, 2020. 
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Households were further classified as food secure, moderately food insecure, and severely food 

insecure based on the total number of “Yes” responses to the eight questions. A household 

which had not answered “Yes” to any of the eight questions was considered food secure; if the 

number of Yes responses ranged between one and three, it was designated moderately food 

insecure; households which had more than four Yes responses were categorized as severely 

food insecure. Table 3 presents the status of food insecurity based on the above categorizations. 

Strikingly, just 3 percent of rural households in Odisha were food secure, about 72 percent 

were severely food insecure, and the remaining 25 percent was moderately food insecure. In 

Jharkhand, on the other hand, approximately 42 percent of rural households were food secure 

and about 16 percent were severely food insecure. In eastern India overall, about 29 percent of 

rural households were food secure and nearly one-fourth were severely food insecure; and the 

remaining approximately 46 percent fell under the moderately food-insecure category (Table 

3). The extent of poverty in these states, combined with the lack of resources to cushion the 

income shock, seems to have exacerbated food insecurity during the COVID-19 lockdown.  

Table 3. The food insecurity situation in eastern India, based on three categorizations  

Food Insecurity 

Experiential Scale 
Bihar 

Eastern 

Uttar 

Pradesh 

Jharkhand Odisha West Bengal Total 

Food secure 
291 173 109 13 162 748 

(36.9) (30.7) (42.3) (3.4) (26.7) (28.8) 

Moderately food 

insecure 

375 321 107 97 293 1,193 

(47.5) (57.0) (41.5) (25.4) (48.3) (45.9) 

Severely food 

insecure 

123 69 42 272 152 658 

(15.6) (12.3) (16.3) (71.2) (25.0) (25.3) 

Total 
789 563 258 382 607 2,599 

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) 

Source: IFPRI–ICAR telephone survey in eastern India, 2020.  

Note: Pearson Chi2: 567.3***; numbers in parenthesis are percentages.  
 

 

Empirical Framework  

Poisson Regression Model 
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The objective of this paper is to determine what factors drive food insecurity among 

rural/farming households in eastern India. To that end, we have created the Food Insecurity 

Experience Scale (FIES) by simply totaling the number of “Yes” answers to the eight FIES 

binary questions. If, for example, a rural/farming household says “Yes” to four of the eight 

standard FIES questions, then the FIES value for that household will be 4; the FIES values can 

thus vary from 0 to 8. An FIES value of 0 will be assigned to a household if it answers “No” 

to all eight FIES questions, with the implication that it is food secure; a value of 8, on the other 

hand, suggests that a household is severely food insecure (Appendix Table A2). 

Poisson regression modeling is well suited here since the dependent variable (that is the FIES 

answer score) is in count. One of most important assumptions of this model is that the 

dependent variable can take only non-negative integer values. The dependent variable 𝑦𝑖 

represents the incidence of food insecurity of rural/farming household 𝑖. The expectation of 𝑦𝑖 

is assumed to be 𝜆𝑖 and the count data distribution is as follows: 

𝑙𝑛(𝜆𝑖) = 𝑥𝑖β +  𝜀𝑖, 

where 𝑥𝑖 is a vector of independent variables indicating the characteristics of rural/farming 

households; β is a vector of coefficients associated with 𝑥𝑖; 𝜀𝑖 is a random variable representing 

heterogeneity that accounts for unobserved factors and other random disturbances. Since 𝑦𝑖 

consists of count data, the probability of 𝑦𝑖 conditional on 𝜀𝑖 is given as: 

𝑃𝑟(𝑦𝑖 𝜀𝑖)⁄ =
 𝑒𝑥𝑝(−𝜆𝑖)𝜆𝑖

𝑦𝑖

𝑦𝑖!
, 

 where 𝑦𝑖! express “y factorial”. Substituting the appropriate functional form for 𝜆𝑖 produces 

expressions for the probabilities that can be used to construct the log Likelihood function for 

this model, referred to as the Poisson regression model (Ye et al. 2017; Cupal, Deev, Linnertova 

2015). 
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RESULTS AND DISCUSSION 

Table 4 presents the parameter estimates of the factors affecting the food insecurity of rural 

households in eastern India. A Poisson fixed-effects model was used to estimate the empirical 

model. We employed block fixed effects to account for unobserved characteristics that 

influence food security at the block level. The association between food insecurity and being a 

beneficiary of the PMGKY program is negative and significant; this shows that rural 

households who were beneficiaries of PMGKY were more food secure than those who were 

not. (We did not look here at the impact of PMGKY on food insecurity; rather, we investigated 

the ways in which these beneficiary households were vulnerable to being food insecure).  

Table 4. Determinants of food insecurity using the Poisson regression model, with the 

dependent variable being the Food Insecurity Experience Scale count 

Variables 
OLS Poisson Marginal effect 

Coefficient Coefficient dy/dx 

        

Beneficiary of PMGKY (Yes = 1) -0.182** -0.060* -0.174* 

 (0.075) (0.034) (0.099) 

Age (years) (log) -0.226* -0.071 -0.207 

 (0.127) (0.057) (0.166) 

Household size (number) (log) -0.055 -0.018 -0.051 

 (0.084) (0.038) (0.111) 

Education of household head (years) (log) -0.482*** -0.163*** -0.473*** 

 (0.111) (0.051) (0.147) 

Operational land (hectare) (log) -2.253*** -0.973*** -2.821*** 

 (0.516) (0.266) (0.773) 

Social group: Base: Scheduled Castes, Scheduled Tribes,    
Other Backward Classes 0.008 0.005 0.013 

 (0.082) (0.037) (0.106) 

General Category -0.400*** -0.150*** -0.436*** 

 (0.103) (0.049) (0.141) 

Works as a migrant (Yes = 1) 0.131* 0.046 0.134 

 (0.078) (0.036) (0.103) 

Has Kisan Credit Card (Yes = 1) -0.031 -0.014 -0.041 

 (0.095) (0.045) (0.130) 

Heard about DCT scheme (Yes = 1) -0.097 -0.031 -0.091 

 (0.073) (0.033) (0.095) 

Worked under MGNREGA (Yes = 1) 0.061 0.022 0.065 

 (0.078) (0.035) (0.101) 

Member of a political party (Yes = 1) -0.073 -0.022 -0.064 

 (0.103) (0.045) (0.131) 

Have Pradhan Mantri Jan Dhan Yojana account (Yes = 1) 0.011 0.007 0.019 

 (0.069) (0.031) (0.089) 

Share of non-farm income (log) 0.001 0.000 0.001 
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 (0.001) (0.001) (0.002) 

Constant 10.524*** 4.104***  

 (1.269) (0.639)  
Block fixed effects Yes Yes Yes 

Observations 1,847 1,847 1,847 

R-squared 0.310     

Source: Authors’ estimation 

Note: *, **, and *** indicate statistical significance at the p < 0.1, p < 0.05, and p < 0.01 levels; robust standard errors 

are in parentheses; OLS = ordinary least squares; PMGKY = Prime Minister’s Garib Kalyan Yojana; DCT = direct 

cash transfer; MGNREGA = Mahatma Gandhi National Rural Employment Guarantee Act. 

The Poisson regression estimate in Table 4 shows that among sample rural households, those 

who had fewer years of education were more likely to be food insecure. More years of 

education can be counted as a human resource which increases the likelihood of better earnings; 

such households thus have more money to buy food, better access to nutritious foods, and more 

options for coping with price shocks and food shortages during events such as COVID-19. Our 

result here is consistent with Mebratu (2018), Ziliak (2020), and Smith, Rabbitt, Coleman-

Jensen (2017), who reported that fewer years of education within a household leads to greater 

food insecurity. The association between size of operational landholding and food insecurity is 

also negative and significant at the 1 percent level of significance. Rural households with 

smaller operational landholdings were more likely to be food insecure because they did not 

have the resources to cope with such shocks; this result is in line with Agidew and Singh (2018), 

who reported that farmers with landholdings of less than one hectare are more food insecure. 

Households in our sample who belonged to General Caste category were less likely to be food 

insecure than SC and ST households. Our results are consistent with Ziliak (2020), who 

reported that those who belong to lower social strata experience greater food insecurity.  

CONCLUSION 

In this paper we examined the extent of food insecurity in eastern India during the COVID-19 

lockdown. We used the Food Insecurity Experience Scale as the instrument, based on a 

telephone survey of 2,599 households spread across five states. The results indicate that only 

28.8 percent of households are food secure, with 72.2 percent of households either moderately 
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or severely food insecure. The extent of food insecurity also varies across regions, with the 

state of Odisha recording the highest incidence of food insecurity. We found that the likelihood 

of a household being food insecure is higher for households with fewer resources such as land 

and education. Households that received government assistance were found to be less likely to 

be food insecure.  

Based on the experience of the 2008 recession, even after the removal of a sudden economic 

shock or stressor, there can often be an extended period of recovery from the food insecurity it 

causes. The negative effects of the food insecurity are also well known to extend beyond 

adverse health and malnutrition. Eastern India, which is home to around 140 million poor 

people, is being badly affected by the COVID-19–induced lockdown. The lockdown is causing 

an alarming increase in the number of food insecure households and there is an urgent 

requirement for active intervention by the government and support from other civil 

organizations.  

 

 

 

 

 

 

 

 

 

 



   

15 | P a g e  
 

REFERENCES 

Abegaz, Kedir Hussein. 2017. “Determinants of Food Security: Evidence from Ethiopian Rural 

Household Survey (ERHS) Using Pooled Cross-Sectional Study.” Agriculture and Food 

Security 6 (1): 1–7. https://doi.org/10.1186/s40066-017-0153-1. 

Abu, Godwin Anjeinu. 2016. “Analysis of Factors Affecting Food Security in Rural and Urban 

Farming Households of Benue State, Nigeria.” The International Journal of Food and 

Agricultural Economics 4 (1): 55–68. 

Agidew, A. A., and K. N. Singh. 2018. “Determinants of Food Insecurity in the Rural Farm 

Households in South Wollo Zone Of Ethiopia: The Case of the Teleyayen Sub-

Watershed.” Agricultural and Food Economics 6 (10). https://doi.org/10.1186/s40100-

018-0106-4.  

Ahn, Sunjin, and F. Bailey Norwood. 2020. “Measuring Food Insecurity During the COVID-

19 Pandemic of Spring 2020.” Applied Economic Perspectives and Policy 43 (1): 162–

168. https://doi.org/10.1002/aepp.13069. 

Cariappa, A. G. Adeeth, Kamlesh Kumar Acharya, Chaitanya Ashok Adhav, R. Sendhil, and 

P. Ramasundaram. 2021. “Impact of COVID-19 on the Indian Agricultural System: A 10-

Point Strategy for Post-Pandemic Recovery.” Outlook on Agriculture 50 (1): 26–33. 

https://doi.org/10.1177/0030727021989060. 

Coates, J. 2013. “Build It Back Better: Deconstructing Food Security for Improved 

Measurement and Action.” Global Food Security 2 (3): 188–194.  

Coates, J., E. A. Frongillo, B. L. Rogers, P. Webb, P. E. Wilde, and R. Houser. 2006. 

“Commonalities in the Experience of Household Food Insecurity Across Cultures: What 

Are Measures Missing?” The Journal of Nutrition 136 (5): 1438S–1448S.  

Coates, J., P. Webb, and R. Houser. 2003. Measuring Food Insecurity: Going Beyond 

Indicators of Income and Anthropometry. Washington, DC: Food and Nutrition Technical 

Assistance, USAID. 

https://www.fantaproject.org/sites/default/files/resources/Measuring-Food-Insecurity-

Bangladesh-2003_0.pdf 

FAO (Food and Agriculture Organization). 2008. An Introduction to the Basic Concepts of 

Food Security. Rome. http://www.fao.org/docrep/013/al936e/al936e00.pdf. 

Frongillo, E. A., and S. Nanama. 2006. “Development and Validation of an Experience-Based 

Measure of Household Food Insecurity Within and Across Seasons in Northern Burkina 

Faso.” The Journal of Nutrition 136 (5): 1409S–1419S.  

Gill, Thomas, Amanda Kaeser, David Ader, Emily Urban, and Tracy Bucyana. 2019. 

“Determinants of Household Food Security in Musanze District, Rwanda.” International 

Journal of Agriculture and Food Security 6 (1): 168–82. 

www.advancedscholarsjournals.org. 

Gregory, Christian A., and Alisha Coleman-Jensen. 2013. “Do High Food Prices Increase Food 

Insecurity in the United States?” Applied Economic Perspectives and Policy 35 (4): 679–

707. https://doi.org/10.1093/aepp/ppt024. 

Gundersen, Craig, Monica Hake, Adam Dewey, and Emily Engelhard. 2021. “Food Insecurity 

During COVID-19.” Applied Economic Perspectives and Policy 43 (1): 153–161. 

https://doi.org/10.1002/aepp.13100. 

Hirvonen, Kalle, Alan De Brauw, and Gashaw Abate. 2021. “Food Consumption and Food 

Security During the Covid-19 Pandemic in Addis Ababa.” American Journal of 

Agricultural Economics 103 (3): 772–789. https://doi.org/10.1111/ajae.12206. 

Jhajhria, A., A. Kandpal, S. J. Balaji, J. Jumrani, I. T. Kingsly, K. Kumar, N. P. Singh, P. S. 

Birthal, P. Sharma, R. Saxena, S. Srivastava, S. P. Subash, S. Pal, V. Nikam. 2020. 

COVID-19 Lockdown and Indian Agriculture: Options to Reduce the Impact. Working 

https://doi.org/10.1186/s40100-018-0106-4
https://doi.org/10.1186/s40100-018-0106-4
https://doi.org/10.1177/0030727021989060
https://www.fantaproject.org/sites/default/files/resources/Measuring-Food-Insecurity-Bangladesh-2003_0.pdf
https://www.fantaproject.org/sites/default/files/resources/Measuring-Food-Insecurity-Bangladesh-2003_0.pdf
http://www.fao.org/docrep/013/al936e/al936e00.pdf
https://doi.org/10.1111/ajae.12206


   

16 | P a g e  
 

Paper. New Delhi: ICAR–National Institute of Agricultural Economics and Policy 

Research, Government of India. 

Kumar, Anjani, M. C. S. Bantilan, Praduman Kumar, Sant Kumar, and Shiv Jee. 2012. “Food 

Security in India: Trends, Patterns and Determinants.” Indian Journal of Agricultural 

Economics 67 (3): 445–63. 

Kumar, Anjani, Ashok K. Mishra, Vinay K. Sonkar, and Sunil Saroj. 2020. “Access to Credit 

and Economic Well-Being of Rural Households: Evidence from Eastern India.” Journal 

of Agricultural and Resource Economics 45 (1): 145–60. 

https://doi.org/10.22004/ag.econ.298439. 

Kumar, Anjani, Sunil Saroj, R. K. P. Singh, and Shiv Jee. 2016. “Agricultural Diversity, 

Dietary Diversity and Nutritional Intake: An Evidence on Inter-Linkages from Village 

Level Studies in Eastern India.” Agricultural Economics Research Review 29 (conf): 15. 

https://doi.org/10.5958/0974-0279.2016.00030.6. 

Kuriachen, Philip, S. Aiswarya, and K. S. Aditya. 2021. “Climate Change and Food Security: 

Two Parallel Concerns.” In Climate Change and Resilient Food Systems, edited by H. M. 

Vinaya Kumar and M. Shirur, 399–414. New York: Springer. 

Maziya, Mbongeni, Maxwell Mudhara, and Joyce Chitja. 2017. “What Factors Determine 

Household Food Security Among Smallholder Farmers? Insights From Msinga, 

KwaZulu-Natal, South Africa.” Agrekon 56 (1): 40–52. 

https://doi.org/10.1080/03031853.2017.1283240. 

Mebratu, Negera Feyisa. 2018. “Determinants of Food Insecurity Among Rural Households of 

South Western Ethiopia.” Journal of Development and Agricultural Economics 10 (12): 

404–12. https://doi.org/10.5897/jdae2018.0999. 

Meinzen-Dick, Ruth, Agnes Quisumbing, Julia Behrman, Patricia Biermayr-Jenzano, Vicki 

Wilde, Marco Noordeloos, Catherine Ragasa, and Nienke Beintema. 2011. Engendering 

Agricultural Reseach, Development, and Extension. IFPRI Monograph. Washington DC: 

International Food Policy Research Institute. 

http://books.google.com/books?hl=en&lr=&id=4l40YqYYSXUC&oi=fnd&pg=PA51&

dq=Development+,+and+Extension&ots=wtiL9svyWD&sig=dCJ9vS0bAHhU8ehm4CP

vrz9oe4w. 

India, Ministry of Agriculture and Farmers Welfare. 2017. Annual Report 2016–17. New 

Delhi: Ministry of Agriculture & Farmers Welfare, Department of Agriculture, 

Cooperation & Farmers Welfare. Accessed April 19, 2021. 

https://agricoop.nic.in/sites/default/files/Annual_rpt_201617_E.pdf. 

India, Ministry of Home Affairs. 2011. 2011 Census Data. New Delhi, India: Ministry of Home 

Affairs, Office of the Registrar General & Census Commissioner, India. Accessed April 

19, 2021. https://censusindia.gov.in/2011-common/censusdata2011.html. 

Mishra, Ashok, Ellen Bruno, and David Zilberman. 2021. “Compound Natural and Human 

Disasters: Managing Drought and COVID-19 to Sustain Global Agriculture and Food 

Sectors.” Science of the Total Environment 754: 142210. 

https://doi.org/10.1016/j.scitotenv.2020.142210. 

Nandi, Ravi, Swamikannu Nedumaran, Aravazhi Selvaraj, Saikat Datta Mazumdar, and 

Shalander Kumar. 2021. “The COVID-19 Induced Disruptions Across Groundnut Value 

Chain: Empirical Evidence From South India.” Sustainability 13 (4): 1707. 

https://doi.org/10.3390/su13041707. 

Narayanan, Sudha, and Shree Saha. 2020. “Urban Food Markets and the Lockdown in India.” 

SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3599102. 

Pérez-Escamilla, R. 2012. “Can Experience-Based Household Food Security Scales Help 

Improve Food Security Governance?” Global Food Security 1 (2): 120–125.  

Pérez-Escamilla, R., A. M. Segall-Corrêa, L. K. Maranha, M. D. F. A. Sampaio, L. Marín-

http://books.google.com/books?hl=en&lr=&id=4l40YqYYSXUC&oi=fnd&pg=PA51&dq=Development+,+and+Extension&ots=wtiL9svyWD&sig=dCJ9vS0bAHhU8ehm4CPvrz9oe4w
http://books.google.com/books?hl=en&lr=&id=4l40YqYYSXUC&oi=fnd&pg=PA51&dq=Development+,+and+Extension&ots=wtiL9svyWD&sig=dCJ9vS0bAHhU8ehm4CPvrz9oe4w
http://books.google.com/books?hl=en&lr=&id=4l40YqYYSXUC&oi=fnd&pg=PA51&dq=Development+,+and+Extension&ots=wtiL9svyWD&sig=dCJ9vS0bAHhU8ehm4CPvrz9oe4w
https://censusindia.gov.in/2011-common/censusdata2011.html
https://doi.org/10.2139/ssrn.3599102


   

17 | P a g e  
 

León, and G. Panigassi. 2004. “An Adapted Version of the U.S. Department of 

Agriculture Food Insecurity Module Is a Valid Tool for Assessing Household Food 

Insecurity in Campinas, Brazil.” The Journal of Nutrition 134 (8): 1923–28.  

Smith, Michael D., Matthew P. Rabbitt, and Alisha Coleman-Jensen. 2017. “Who Are the 

World’s Food Insecure? New Evidence From the Food and Agriculture Organization’s 

Food Insecurity Experience Scale.” World Development 93 (January): 402–12. 

https://doi.org/10.1016/j.worlddev.2017.01.006. 

Unglesbee, Ben, Daphne Howland, and Kaarin Vembar. 2020. “The Impact of the Coronavirus 

on Food Insecurity in 2020.” Feeding America (June): 1–8. 

https://www.appannie.com/en/insights/market-data/coronavirus-impact-mobile-

economy/. 

Varshney, Deepak, Anjani Kumar, Ashok Mishra, Shahidur Rashid, and Pramod Kumar Joshi. 

2020. Could Pradhan Mantri Garib Kalyan Yojana (PM-GKY) Mitigate COVID-19 

Shocks in the Agricultural Sector Evidence from Northern India. IFPRI Discussion Paper 

01990. Washington DC: International Food Policy Research Institute. 

Varshney, Deepak, Anjani Kumar, Ashok K. Mishra, Shahidur Rashid, and Pramod Kumar 

Joshi. 2021. “India’s COVID-19 Social Assistance Package and Its Impact on the 

Agriculture Sector.” Agricultural Systems 189: 103049. 

https://doi.org/10.1016/j.agsy.2021.103049. 

Ye X, Garikapati VM, You D, Pendyala RM. A practical method to test the validity of the 

standard Gumbel distribution in logit-based multinomial choice models of travel behavior. 

Transportation Research Part B: Methodological. 2017; 106: 173 – 192. 

Ziliak, James P. 2020. “Food Hardship During the COVID-19 Pandemic and Great Recession.” 

Applied Economic Perspectives and Policy 43 (1): 1–21. 

https://doi.org/10.1002/aepp.13099. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.appannie.com/en/insights/market-data/coronavirus-impact-mobile-economy/
https://www.appannie.com/en/insights/market-data/coronavirus-impact-mobile-economy/
https://doi.org/10.1016/j.agsy.2021.103049


   

18 | P a g e  
 

APPENDIX 

Table A1. Global Food Insecurity Experience Scale (FIES) 

Question No. Question Response 

1.  Have you or others in your household worried about 

not having enough food to eat because of a lack of 

money or other resources? 

Yes = 1; No = 2; 

Don’t know = 98. 

2.  Was there a time when you or others in your 

household were unable to eat healthy and nutritious 

food because of a lack of money or other resources? 

Yes = 1; No = 2; 

Don’t know = 98 

3.  Was there a time when you or others in your 

household ate only a few kinds of foods because of a 

lack of money or other resources? 

Yes = 1; No = 2; 

Don’t know = 98 

4.  Was there a time when you or others in your 

household had to skip a meal because there was not 

enough money or other resources to get food? 

Yes = 1; No = 2; 

Don’t know = 98 

5.  Still thinking about the past 30 days, was there a time 

when you or others in your household ate less than 

you thought you should because of a lack of money or 

other resources? 

Yes = 1; No = 2; 

Don’t know = 98 

6.  Was there a time when your household ran out of 

food because of a lack of money or other resources? 

Yes = 1; No = 2; 

Don’t know = 98 

7.  Was there a time when you or others in your 

household were hungry but did not eat because there 

was not enough money or other resources for food? 

Yes = 1; No = 2; 

Don’t know = 98 

8.  Was there a time when you or others in your 

household went without eating for a whole day 

because of a lack of money or other resources? 

Yes = 1; No = 2; 

Don’t know = 98 

Source: IFPRI–ICAR telephone survey in eastern India, 2020.  

Table A2. Food insecurity situation in eastern India, using the Food Insecurity 

Experience Scale (FIES) count scale 

FIES count 

value 

Bihar Eastern 

Uttar 

Pradesh 

Jharkhand Odisha West 

Bengal 

Total 

0 36.9 30.7 42.3 3.4 26.7 28.8 

1 9.5 21.1 14.3 2.4 15.3 12.8 

2 23.5 21.3 17.1 10.5 30.0 22.0 

3 14.6 14.6 10.1 12.6 3.0 11.1 

4 6.7 7.3 8.5 68.1 13.8 17.7 

5 5.8 1.1 5.4 2.9 3.3 3.7 

6 0.8 1.8 0.8 0.0 2.8 1.4 

7 1.5 2.1 0.0 0.3 2.3 1.5 

8 0.8 0.0 1.6 0.0 2.8 1.0 

Source: IFPRI–ICAR telephone survey in eastern India, 2020.  




