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Abstract
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names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
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Throughout many countries in the world, the measure-
ment of food security currently includes accounting for 
the importance of perception and anxiety about meeting 
basic food needs. Using panel data from Malawi, this 
paper shows that worrying about food security is linked 
to self-reports of having experienced food insecurity, and 
the analysis provides evidence that rapidly rising food 
prices are a source of the anxiety and experiences of food 

insecurity. This finding controls for individual-level fixed 
effects and changes in the economic well-being of the indi-
vidual. A particularly revealing finding of the importance 
of accounting for anxiety in assessing food insecurity is that 
individuals report a significant increase in experiences of 
food insecurity in the presence of rapidly rising food prices 
even when dietary diversity and caloric intake is stable. 
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1. Introduction 

One of the initial definitions of food security from the 1970s was based on the narrow 

concept of whether there was sufficient production of food in a nation to support the 

population.1 Influenced in part by Sen (1981), and in recognition of the obvious inadequacies 

of this view, the concept was expanded over the next two decades to include considering the 

distribution of the aggregate food supply, in particular whether individuals have resources to 

gain adequate access to food (FAO, 1983). The concept of food security was further 

broadened to account for whether individuals could properly utilize the nutrients in food 

(e.g. due to factors such as proper hygiene)2 and, also whether the availability, access and 

utilization of food was stable over time (FAO, 1996).  

 As the conceptualization of food security broadened, so too did the measures. Much 

of the empirical analysis of food security has focused on measures of food supply (e.g. food 

balance sheets)3 and food access (e.g. calories and dietary diversity) both at a given point in 

time and over time.4 Analysis based on change over time in the measures of food availability 

and access have been interpreted as measures of stability of food security.5 Stability though, 

																																																													
1 First expressed at the 1974 World Food Summit as summarized by Ram et al. (1975).  

2 The concept of food utilization includes concerns of intra-household distribution of food, 
nutritional value of food, and nutrient absorption (Jones et al. 2013; Barrett 2010). Expanding the 
definition to include utilization acknowledges that two households, consuming similar calories per 
capita, can look substantially different in terms of food security status.  

3 For an overview, including discussion of food availability measures, see Jones et al. (2013).  

4 World Bank (1986) was one of the earlier reports to measure the stability of availability and access 
to food (as measured by food supply and caloric intake) over time. 

5 First differences in these measures have also been used to separate chronic from transitory food 
insecurity.  
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has largely been interpreted as stability in realized outcomes such as food production, caloric 

intake, and dietary diversity.6  

In this paper, we examine a broader conceptualization of stability that treats the 

absence of anxiety about insecurity, and perceptions of security, as attributes of the stability 

of food security. This notion of insecurity as being linked to anxiety and perceptions is 

neither new nor innovative. In the U.S., the distinction between someone who is identified 

as having “high food security” status and “marginal food security” status is most typically 

identified by whether the person reported experiencing anxiety over food sufficiency (or 

expected food sufficiency).7 The Food Insecurity and Experience Scale (FIES) is now the 

endorsed SDG indicator 2.1.2 and is used by the Food and Agriculture Organization (FAO) 

in nearly 150 countries covering 90 percent of the world’s population, and the first question 

in this instrument is whether the respondent worried whether they would have sufficient 

food to eat.  

What we aim to illustrate in this paper is that stated anxiety about food security is 

closely linked to perceptions of food insecurity status (suggesting that worrying about food 

security can itself be viewed as insecurity or as reflecting a lack of certainty or stability in 

food security status). This supplements the evidence that anxiety is a useful partial indicator 

of food insecurity. The analysis in this paper also reveals that stated experiences of food 

insecurity need not be associated with realized deprivations in food access as measured by 

																																																													
6 See for example, D’Souza and Jolliffe (2014), Jolliffe, Sharif, Gimenez (2013), Schmidhueber and 
Tubiello (2007), and Wheeler and von Braun (2013) as examples of examining the time stability of 
food availability and access as measured by food production, calories and dietary diversity. 

7 In 2006, The U.S. Department of Agriculture revised their labels for different states of food security 
(e.g. high, marginal, low and very low food security) based on recommendation of the Committee on 
National Statistics (National Research Council, 2006) to distinguish the physiological state of hunger 
from other indicators of food security.  
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calories and dietary diversity.8 Our inference from this finding is that experiential measures 

contain an important signal about food insecurity status that is not conveyed in measures of 

access and availability (such as calories and dietary diversity). Another inference from our 

finding is that rising food prices, regardless of whether they have direct adverse effects on caloric intake 

or diet quality, lead to increased anxiety about meeting food needs. The next section of this 

paper proceeds by discussing the panel data used in this analysis and a descriptive profile of 

food security status in Malawi. Section 3 discusses the regression model used to examine the 

connection between rising food prices and the experiential measures of food security status, 

and section 4 provides some concluding discussion.  

 

2. Data and Country Context 

2.1. Data 

This paper makes use of two waves of panel survey data, representative at national and 

subnational (rural/urban) levels. The first wave was carried out from March to November of 

2010. This wave is a sub-sample of the Third Integrated Household Survey (IHS3), which is 

part of the Living Standards Measurement Study - Integrated Surveys on Agriculture (LSMS-

ISA) project in Malawi. The second wave was fielded from March to November of 2013 as 

part of the Integrated Household Panel Survey (IHPS). The panel element of the survey was 

designed such that individuals (not households) were followed between waves. Therefore, the 

IHPS sample includes 4,000 households that can be traced back to 3,104 baseline households 

																																																													
8 This finding aligns with the literature on armed conflict, in which it is well recognized that various 
measures of safety and security do not correlate well with perceptions of safety and security, and are 
sensitive to the finding that statistical improvements in safety and security may not directly improve 
perceptions of safety and security (Rigterink, 2015). 



	

5	
	

from IHS3. After restricting to individuals for which all variables are non-missing, our analysis 

is carried out on a balanced sample of 11,410 individuals.  

We construct three measures of food insecurity that are typically interpreted as being 

measures of food access: daily per capita caloric intake, undernourishment, and the food 

consumption score (FCS),9 which captures dietary diversity.10 The data on caloric intake come 

from a 7-day recall module on household-level food consumption; undernourishment is a 

binary outcome indicating whether an individual consumes less than 2,100 calories/day. In 

addition to standard survey modules on household characteristics, assets, income, and 

consumption, the survey contains a module on experiential assessment of food security. This 

module includes several questions which ask whether households have worried about having 

sufficient food (e.g. In the past 7 days, did you worry that your household would not have enough food?), 

and whether they have experienced food insecurity (e.g. In the last 12 months, have you been faced 

with a situation when you did not have enough food to feed the household?). 

To create our core panel data, we merged in an external food price data set that forms 

part of the Agricultural Market Information System (AMIS) collected by the Planning 

Department of Malawi’s Ministry of Agriculture and Food Security (MoAFS). Price data were 

collected weekly from 72 markets located in Malawi’s 26 districts and aggregated to the 

																																																													
9 The FCS considers dietary diversity, frequency of food groups consumed, and relative nutritional 
value of each food group consumed in the last 7 days (FAO 2008). The potential score range is 140. 
The higher the FCS, the better the diversity of the household’s food intake and, subsequently, the 
better the quality of the members’ diets. In categorizing households, those with scores less than 21 are 
determined to have “poor” dietary diversity; those falling between 21 and 35 are said to be in a 
borderline range; and those with scores above 35 are considered to have acceptable levels of dietary 
diversity (Weismann and others 2009). 

10 Dietary diversity is a concept that captures the degree to which households or individuals consume 
a variety of foods. Along with caloric intake and undernourishment, dietary diversity can help generate 
a greater understanding of a population’s food insecurity (Ruel 2003). Research also suggests that 
dietary diversity can be used as a proxy for household income, household-level access to food, 
macronutrient, and micronutrient intake (see Hatloy et al. 2000; Anzid et al. 2009; Hoddinott & 
Yohannes, 2002; Rah et al. 2010).  
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monthly level. We focus on maize prices, because maize is the predominant crop (grown by 

approximately 96 percent of rural households) in Malawi. The IHS3 panel and IHPS 

households are geo-referenced allowing us to map households to food prices found at the 

closest markets. In this way, we can measure changes in maize prices that households faced in 

the 12 months leading up to their survey date.  

2.2 Context 
 
Malawi is among the poorest countries in the world, with limited resources and an economy 

relying heavily on single-crop maize agriculture. Maize is by far the most important staple crop, 

both in terms of the number of farm households cultivating this crop and in terms of total 

area harvested in the country (Dabalen and others, 2017). Maize also accounts for more than 

50 percent of the daily calorie intake in Malawi (Minot, 2010). 

The country’s population is estimated to be 17.6 million in 2015, and about 80 percent 

of the people live in rural areas. GNI per capita is US$ 350 as of 201511 and 71 percent of the 

people are estimated to live on less than US$ 1.90 per day (2011 PPP prices) as of 2010.12 

Malawi is relatively small in land size and densely populated. This, combined with a high 

population growth rate, has created significant pressure on available land for smallholder 

farming and on the environment and natural resource base.  

Such precarious conditions are compounded by the country’s high and recurrent 

exposure to drought, floods and food price shocks. Compared to other countries in Sub-

Saharan Africa, food prices in Malawi are highly variable and subject to spikes, with maize 

																																																													
11 This estimate is from the World Bank’s World Development Indicators online database 
(databank.worldbank.org/WDI), and is expressed in nominal 2015 US$, converted from local 
currency using the Atlas method (based on market exchange rates).  

12 This estimate is from PovcalNet, an online tool provided by the World Bank for global poverty 
measurement, see http://iresearch.worldbank.org/PovcalNet. 
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prices being the most variable (see Kaminski and others, 2014). In addition to greater volatility, 

the annual rate of inflation between 2000 and 2014 in Malawi (15.4 percent) was 2.5 times 

higher than the Sub-Saharan Africa regional average (6.1 percent) (Dabalen and others, 2017).  

Figure 1 presents monthly price data from 2009 to 2013 for staple foods from 72 

markets across Malawi. Food prices in Malawi increased significantly between late 2011 and 

early 2013, which falls within the two waves of survey fieldwork. The price of maize increased 

steadily over this period, but also experienced a particularly sharp spike during the end of 2012. 

From 2009 through most of 2011, maize prices were stable, hovering around 40 to 50 kwacha 

per kilogram. In 2012, the price of maize began to climb slowly, but then in the short time 

between December and March of 2013, the price more than doubled, jumping from 65 kwacha 

per kilogram to 136 kwacha per kilogram. Other food staples experienced similarly large 

increases of prices between the waves of data collection. For example, from July 2011 to March 

2013, the price of beans more than doubled, from 165 kwacha per kilogram to a peak near 

380 kwacha per kilogram.  
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Figure 1. Rise in Median Food Prices in Malawi, 2009–13 (Kwacha) 

 
 Source: Authors based on the Agricultural Market Information System (AMIS) from the 
Ministry of Agriculture and Food Security. 
 

 

Nationally, average per capita daily caloric intake increased slightly from 2,256 to 2,371 

between 2010 and 2013 (Table 1). The prevalence of undernourishment (as measured by 

calorie deficiency) also dropped slightly from 53 to 50 percent during this period. We find 

similar improvements in individuals’ dietary diversity between 2010 and 2013. Table 2 shows 

there was a slight increase in the value of the FCS from 48.5 in 2010 to 50.5 in 2013. The data 

also reveal a substantial improvement in the distribution of FCS between waves. At the 

national level, the prevalence of ‘poor’ or ‘borderline’ FCS decreased from 27 to 19 percent; 

this same statistically significant trend is found separately in urban and rural areas. The 

observational measures of caloric intake and diet quality suggest that food security status 

improved overall (at the national level) between 2010 and 2013 with no evidence of 

deterioration in either urban or rural areas. 
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Table 1. Trends in caloric intake and undernourishment 

 Round 1 – 2010  Round 2- 2013 
Panel A: Daily per capita caloric intake 

 
      National 2,256 

(39) 
         2,371** 

(45) 
      Urban  2,527 

(104) 
                  2,570 

(127) 
      Rural 2,205 

(42) 
                 2,334** 

(48) 
Panel B: Undernourished prevalence   
     National 0.532 

(0.017) 
0.497* 
(0.018) 

     Urban 0.431 
(0.029) 

0.442 
(0.047) 

     Rural 0.551 
(0.019) 

0.507* 
(0.020) 

Change between two waves is statistically significant at *p<0.10, ** p<0.05, ***p<0.01. 
Note: Standard errors in parentheses correct for clustering and stratification. The descriptive statistics have 
been estimated from the cross-sectional samples corresponding to our final balanced sample. The national 
sample size includes 11,410 individuals in each round; 2,967 and 2,882 individuals are included in the 
urban samples in rounds 1 and 2, respectively, and 8,443 and 8,528 individuals are included in the rural 
samples in rounds 1 and 2, respectively.  
 
 
 
Table 2. Trends in dietary diversity 

 
Round 1 – 2010  

(SE) 
Round 2- 2013 

 (SE) 
Panel A: Raw food security score (FCS)  
      National                48.46 

 (0.90) 
50.45*** 
(0.83) 

      Urban                 62.48 
(2.17) 

63.51 
(1.31) 

      Rural                45.84 
(0.85) 

47.97*** 
(0.80) 

Panel B: Poor or borderline FCS  
     National 0.268 

(0.017) 
0.192*** 

(0.018) 
     Urban 0.076 

(0.014) 
0.035*** 
(0.009) 

     Rural 0.304 
(0.018) 

0.222*** 
 (0.020) 

Change between two waves is statistically significant at *p<0.10, ** p<0.05, ***p<0.01. 
Note: Standard errors in parentheses correct for clustering and stratification. The descriptive statistics have 
been estimated from the cross-sectional samples corresponding to our final balanced sample. The national 
sample size includes 11,410 individuals in each round; 2,967 and 2,882 individuals are included in the 
urban samples in rounds 1 and 2, respectively, and 8,443 and 8,528 individuals are included in the rural 
samples in rounds 1 and 2, respectively.  
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The absence of an impact from high food prices on standard observational measures 

of food security does not necessarily mean the absence of a problem. While most of the 

population are net-buyers of food, there is a significant mass of people who are net-sellers 

(Darko et al., 2018); the finding that, on average, diet quantity and quality are improving is 

feasible. Moreover, even for those people consuming more food than they produce or sell, the 

extent to which food price increases may affect people’s access to food depends on a larger 

number of factors beyond the distribution of net sellers and net buyers of food staples. These 

include the rate at which national prices are passed through to local economies, the specific 

commodities for which prices increase, the ability of consumers to substitute into other less 

expensive food items, the coping strategies available to households, and the policy responses 

by governments. For many reasons, increasing food prices need not harm access to food. 

In contrast to the modest improvements in calories and dietary diversity between 2010 

and 2013, trends in experiential measures portray a picture of significant decline in food 

security. The proportion of the population that indicated they had worried in the past seven 

days about having adequate food increased from 28 percent to 38 percent between the waves 

(Appendix Table 1). When asked whether they experienced food insecurity at least once in the 

previous 12 months (Table 3, Panel A), the estimated proportion of the population answering 

affirmatively increased by 30 percent, going from 51 percent in 2010 to 66 percent in 2013. 

This increase is found in both rural and urban areas, and is particularly pronounced in urban 

areas, where the proportion of households reporting food insecurity increased more than 60 

percent. Similarly, the reported average count of months that people experienced food 

insecurity increased from 1.5 to 2.2 months at the national level, while the duration more than 

doubled in urban areas. The increase in both prevalence and duration of experiential food 

insecurity from 2010 to 2013 suggests that, despite modest improvement in measures of access 
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to food, significantly more people state that they are experiencing bouts of food insecurity.  

 

Table 3. Trends in experiential measures of food security 

 Round 1 – 2010  Round 2 – 2013 
Panel A: Self-reported food insecurity, last 12 months   
      National 0.510 

(0.018) 
0.658*** 
(0.017) 

      Urban  0.326 
(0.031) 

0.534*** 
(0.035) 

      Rural 0.545 
(0.020) 

0.682*** 
(0.018) 

Panel B: Number of months food insecure, last 12 months   
     National  1.50 

(0.08) 
2.15*** 
(0.09) 

     Urban  0.71 
(0.07) 

1.45*** 
(0.11) 

     Rural  1.65 
(0.08) 

2.29*** 
(0.10) 

Change between two waves is statistically significant at *p<0.10, ** p<0.05, ***p<0.01. 
Note: Standard errors in parentheses correct for clustering and stratification. The descriptive statistics have 
been estimated from the cross-sectional samples corresponding to our final balanced sample. The national 
sample size includes 11,410 individuals in each round; 2,967 and 2,882 individuals are included in the 
urban samples in rounds 1 and 2, respectively, and 8,443 and 8,528 individuals are included in the rural 
samples in rounds 1 and 2, respectively.  
 

3. Methodology and Results 

3.1. Model – explaining the puzzle 

The descriptive statistics indicate that despite escalating food prices in late 2012-2013, 

Malawians appear to have improving levels of food security as measured by availability, 

access, and utilization over the study period. Yet, despite this, they report both worrying 

more about having sufficient food and state that they are experiencing food insecurity more 

frequently. The next section explores in more detail the association between food price 

surges and the increased worries and anxiety of households to meet their food needs. The 

hypothesis examined is that the dramatic increases in food prices led to increased anxiety 

about the stability of food security, despite no change in the actual levels of consumption.  
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This surge in experiential food insecurity was accompanied by an increase in self-

reported exposure to food price shocks. Interviewed households were asked to indicate the 

presence of food price shocks in the 12 months leading up to the survey. While only 25 percent 

of households in 2010 reported facing a significant increase in food prices during the previous 

12 months, a staggering 83 percent of households reported facing this shock in 2013. In the 

urban South, approximately 93 percent of households reported experienced a food price 

shock, more than 6 times the percentage of households in 2010.  

The descriptive statistics create a compelling puzzle, but they are an incomplete 

evidence base. One concern is that changes in means of calories and dietary diversity might 

be driven by skewness in these distributions and may not be reflective of what the majority 

of the people are experiencing. For example, the mean of per capita calories is equal to the 

caloric intake at the 68th percentile of the calorie distribution in wave 1; FCS mean is at the 

56th percentile in both waves. Another concern is simply that these are bivariate 

comparisons and it is possible that there are important confounding factors outside of food 

prices that are resulting in more people experiencing food insecurity.  

To address these concerns, we leverage the panel aspect of the IHS to examine 

change over time at the individual level (rather than changes in the overall distribution). This 

allows us to understand whether the inverse relationship between observational measures of 

food insecurity (i.e. calories and diversity) and the reported experiences of food insecurity at 

the national level holds at the level of the individual. To address the concern about potential 

confounding factors, we use multivariate regression to control for observable factors, and a 

fixed-effects estimator to control for all time-invariant unobservable individual-level factors 

with the fixed-effects estimator.13 As dependent variables in our model specifications, we 

																																																													
13 We considered a random-effects estimator, but results from a Hausman test led us to reject an 
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estimate change in the binary indicators for worrying about food in the last 7 days and 

experiencing food insecurity in the last 12 months, and also for the count of these months.  

There are many idiosyncratic reasons for why two individuals who look the same 

with respect to objective measures of food security (that is, they have similar levels of dietary 

diversity and caloric intake), may provide different responses to an experiential question on 

food security. For example, some individuals are inherently more nervous or risk-averse and 

are therefore more inclined to self-identify as food insecure. The fixed-effects estimator 

controls for these types of unobserved factors that are unique to individuals (thus reducing 

concerns of omitted variable bias).  

The fixed-effects regression can be expressed as follows: 

 

	 	 	  

 

where  is the set of experiential food security measures for individual i in time period t 

described above,  is a vector of independent variables containing time-varying controls 

and measures of price variability and/or price shifts occurring in the last 12 months, 	  

represents the effect of each independent variable on food insecurity, and  is the error 

term clustered (indicated by c ) at the level of the enumeration area (EA).  

We are interested in examining the hypothesis that increasing food prices alone 

increase anxiety about food security and reported exposure to food insecurity. To assess this, 

we include in our set of controls in    observational (often referred to as objective) 

measures of food security status (i.e. FCS and daily per capita caloric intake). If worrying 

																																																													
assumption of independence between the omitted variables and those in the model, suggesting that 
for this model specification, a random-effects estimator is biased.  
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about, and experiencing, food insecurity is due to these factors alone, then food prices 

should have no additional effect. Throughout the analysis, we use maize prices as our proxy 

for food prices. Maize accounts for more than 50 percent of households’ caloric 

consumption and so fluctuations in maize prices directly affect most of the population 

(Minot 2010). Panel weights are used to make the results representative of the national 

population of Malawi.  

3.2 Results 

Table 4 shows the estimated average marginal effects (and conditional average marginal 

effects)14 from predicting our three outcomes of experiential food insecurity: a dichotomous 

measure of worrying about food in the last 7 days, a dichotomous indicator of experiencing 

food insecurity in the last 12 months, and a count of the number of months experiencing 

food insecurity in the last 12 months. For all models, we present the fixed-effects OLS 

estimates. For the binary outcome models, we also present fixed-effects logit estimates and 

for the count model, we report estimates from a fixed-effects Poisson estimator. The Logit 

estimator has the advantageous attribute that it bounds the fitted values between zero and 

one, and the Poisson estimator similarly is meant to better account for the clumping 

associated with count variables.  

Consistent with expectations, FCS is negatively associated with experiential food 

insecurity. A reduction in dietary diversity is associated with increased anxiety about, and 

experiences of, food insecurity at the national level (Table 4) and in rural areas of Malawi 

(Table 5). Given that FCS is intended to measure food security, it is reasonable to anticipate 

																																																													
14 For OLS, estimates are average marginal effects, and for the Logit and Poisson estimators the 
estimates are marginal effects averaged over the values of the observed controls but at a fixed point 
(zero) for the unobserved controls (i.e. individual-level fixed effects). We refer to the Logit and 
Poisson effects as conditional average marginal effects. 
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that they are negatively correlated even after controlling for fixed effects. In the bivariate 

case, we also observe that calories and the experiential measures are negatively correlated.  

The Pearson correlation coefficient between per capita calories and whether the household 

reported experiencing food insecurity is -0.16 with a p-value < 0.00005. The correlation with 

number of months experiencing food insecurity and whether the respondent worried about 

having sufficient food are both also negatively correlated with coefficients of -0.14 and -0.13, 

respectively (both with p-values < 0.00005). But, this correlation disappears when 

conditioning on total expenditure, food prices, and dietary diversity. Similarly, in the 

bivariate case, we observe that prices and experiencing food insecurity status are negatively 

correlated (i.e. increases in price levels, and increases in the rate of inflation, are associated 

with increased likelihood of reporting having experienced food insecurity).  

A plausible explanation for this bivariate association is that an increase in the price of 

maize could lead to a reduction in the household’s purchasing power, which could lead to a 

reduction in either the quantity or quality (as measured by FCS) of food consumed. We find 

though that even after controlling for total real expenditure, FCS, and caloric intake, changes 

in price levels and inflation are significantly correlated with the experiential measures of food 

insecurity nationally (Table 4) and in rural areas (Table 5). In all cases, the p-values for these 

estimates are less than 0.01 indicating that the partial correlations are all statistically 

significant.  

In addition to the power of the estimated partial correlations, the magnitudes of the 

effects are qualitatively important. The data indicate that a one-unit increase in the inflation 

rate of maize prices increases the expected number of months experiencing food insecurity 

by one-third (or approximately 10 days). While a one-unit increase in the inflation rate of 

maize between waves may seem large, it is smaller than the change experienced between the 
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two waves (see Table A1 in the Appendix). At the national level, the inflation rate of maize 

prices increased from -9.5 percent in 2010 to 117.6 percent in 2013 – this is a first difference 

increase of 1.27.  

Table 5 presents results by rural and urban status. Narrowing in on our key finding 

about the association between inflation, anxiety, and experiencing food insecurity, we 

continue to find that increases in inflation rates are associated with increased anxiety about 

food sufficiency and increased reporting of experiencing food insecurity. This association is 

statistically significant across all models, separately for urban and rural areas, with p-values of 

less than 0.01. The association also holds when conditioning out annual, real expenditure, 

calories consumed, and dietary diversity. An additional pattern that is observed in Table 5 is 

that the magnitude of this negative association is approximately twice as large in urban areas 

as in rural areas. A change in the rate at which maize prices are changing has a significantly 

more detrimental effect in urban areas relative to rural areas.  
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Table 4. Food-price inflation and experiential food insecurity, controlling for individual-level fixed effects 
 Worried about food, 

last 7 days (se) 

 Food insecure in the 
last 12 months (se) 

 Months food insecure, 
last 12 months (se) 

 OLS Logit  OLS Logit  OLS Poisson 
Maize price 12 months ago (month 1) 0.004*** 0.005***  0.004*** 0.005***  0.019*** 0.014*** 
 (0.001) (0.001)  (0.001) (0.001)  (0.003) (0.005) 
Change in inflation rate of maize (past 12 months) 0.038*** 0.250**  0.074*** 0.092***  0.339*** 0.220*** 
 (0.011) (0.025)  (0.011) (0.021)  (0.046) (0.054) 
Dietary diversity (Food Consumption Score) -0.003*** -0.005***  -0.002*** -0.003**  -0.017*** -0.013*** 
 (0.001) (0.001)  (0.001) (0.001)  (0.003) (0.003) 
Daily per capita calorie consumption (thousands) -0.013 -0.010  -0.022* -0.016  0.004 0.050 
 (0.011) (0.018)  (0.011) (0.021)  (0.043) (0.041) 
Annual per capita expenditure (Kwacha) -0.000 -0.000  -0.000 -0.000  -0.000 -0.000* 
 (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 
Number of observations 22,820 8,596  22,820 8,800  22,820 16,402 
Adjusted R2 0.045 0.082  0.072 0.139  0.079 --- 
*** p<0.01, ** p<0.05, * p<0.1.  
Notes: All models control for fixed effects and observations are weighted to be representative of the population. For OLS, estimates 
are average marginal effects, and for the Logit and Poisson estimators the estimates are marginal effects averaged over the values of 
the observed controls but at a fixed point (zero) for the unobserved controls (i.e. individual-level fixed effects). We refer to the Logit 
and Poisson effects as conditional average marginal effects. The models in columns (ii) and (vi) are estimated in Stata using xtlogit 
and the model in column (iv) is estimated using xtpoisson; models in columns (i), (iii), and (v), are estimated using xtreg. Unlike the 
OLS fixed effects estimator, which uses all observations, the Logit and Poisson estimators only use observations whose outcome 
variable changes across time and whose outcome variables are not ‘0’ in both rounds, respectively. Therefore, number of 
observations presented in columns (ii) and (iv) reflect the number of observations tied to individuals whose status changes between 
waves. Panel sampling weights were rescaled to sum to the number of observations in the data and are treated as importance weights 
in Stata. Standard errors, in parentheses, from columns (ii), (iv), and (vi) are calculated using the jackknife method, clustered at the 
EA (enumeration area) level. 
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Table 5. Food-price inflation and experiential food insecurity by area, controlling for fixed effects 
 

Worried about food, 
last 7 days (se) 

 
Food insecure in the 
last 12 months (se) 

 
Months food insecure, 
last 12 months (se) 

 Urban Rural  Urban Rural  Urban Rural 

Maize price 12 months ago (month 1) 0.004* 0.004***  0.003 0.004***  0.000 0.021*** 

 (0.002) (0.001)  (0.002) (0.001)  (0.007) (0.004) 

Change in inflation rate of maize (past 12 months) 0.115*** 0.032***  0.139*** 0.068***  0.617*** 0.320*** 

 (0.035) (0.011)  (0.039) (0.011)  (0.130) (0.049) 

FCS -0.002 -0.004***  -0.000 -0.003***  -0.008 -0.019*** 

 (0.002) (0.001)  (0.002) (0.001)  (0.006) (0.004) 

Daily per capita calorie consumption (thousands) 0.007 -0.017  -0.043* -0.012  -0.000 0.032 

 (0.022) (0.013)  (0.024) (0.014)  (0.066) (0.057) 

Annual per capita expenditure (Kwacha) -0.000 -0.000  0.000 -0.000*  0.000 -0.000 

 (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 

Number of observations 5,358 16,480  5,358 16,480  5,358 16,480 

Adjusted R2 0.098 0.041  0.103 0.067  0.133 0.076 

*** p<0.01, ** p<0.05, * p<0.1.  
Notes: All models are estimated in Stata using xtreg and control for fixed effects. Observations are weighted to be representative of individuals who 
lived in urban areas in both waves, and those who lived in rural areas in both waves. 
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4. Discussion 

Some research shows that experiential measures of food security are consistent with 

objective, quantitative indicators. Frongillo (1999) and Webb et al. (2002) both show that the 

United States’ Household Food Security Survey Module (HFSSM), which includes a 

combination of quantitative and qualitative questions on households’, adults’ and children’s 

access to and utilization of food, is a strong measure of food security across multiple 

dimensions and even in multiple developing country contexts. In Malawi and Cambodia, 

analysis of a household living conditions survey found experiential food security to be 

correlated with household expenditure and dietary diversity (Headey and Ecker 2012).  

However, self-reported experiences of hunger and food insecurity are not necessarily 

indicative of problems with access to food. Deaton and Dreze (2009) find that reported 

experiences of hunger in India are not correlated with caloric intake. Headey and Ecker 

(2012) find that experiential food insecurity exhibits no relationship with caloric intake in 

Ethiopia. Similarly, using Living Standards Measurement Study (LSMS) data from Albania, 

Indonesia, Madagascar, and Nepal, Migotto et al. (2006) find that experiential food security 

indicators are weakly correlated with measures of food utilization, as measured through 

dietary diversity and anthropometry. 

The lack of correlation observed between objective and experiential measures of 

food security has led to the supposition that experiential indicators are perhaps capturing 

households’ perceptions of food stability and vulnerability. Because vulnerability refers to a 

point in the future, and is therefore difficult to measure, it is often assessed using experiential 

indicators of food security (Dercon 2001). Households may appear to be food secure in all 

objective measures of availability, access, and utilization at a given point in time and yet, they 

may perceive pending vulnerability or instability. An extension of this view is that the 
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experiential questions can help to measure psychological stress over the future of food 

security. Qualitative research on the impact of the food price crisis (along with the fuel and 

financial crises) between 2008 and 2011 found high levels of stress and anxiety over the 

ability to provide adequate food for the family was reported in nearly all interviewed 

communities from a study of 17 countries (Heltberg and others, 2012).  

 Within the medical health literature, it is reasonably well accepted that seemingly 

subjective attributes such as stress and anxiety can have harmful physical effects. Rozanski 

and others (1999, p. 2192) note that “an extensive recent literature now establishes that 

psychosocial factors contribute significantly to the pathogenesis of CAD” [coronary artery 

disease]. Examples from this literature document that psychological stress is associated with 

increased cardiovascular risk factors, such as hypertension and insulin resistance, and with 

outcomes such as ischaemia, arrhythmia, and pump failure (see Brotman and others 2007, 

and references therein). 

It may be reasonable to assert, as Headey and Ecker (2012) do, that objective 

measures of nutritional outcomes should be of paramount importance in the context of poor 

countries. This though presumes an ability to precisely measure adverse effects of food 

insecurity in a timely manner. We believe there are a couple of reasons to be cautious in this 

view that objective measures of food security are of greater importance in poor countries. 

The first is simply about timing. Worrying about the future ability to meet food needs may 

be a useful early indicator of food insecurity leading to adverse nutritional outcomes at a 

later point in time. Objective measures of adverse outcomes from food insecurity may only 

be measurable after the onset of food insecurity. Attention to the need for early warning 

signs can aid rapid policy responses and potentially blunt the adverse consequences of food 

insecurity. A second reason is that the adverse physical effects of anxiety and stress are likely 
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to be challenging (and expensive) to measure, particularly in the context of poorer countries. 

Using subjective measures of whether someone has worried about food insecurity is a 

significantly less costly measure of stress. And the fact that some people will worry, while 

others may not, in response to the same shock is not an inherently negative attribute of 

asking whether someone has worried. This simply means that the adverse effects linked to 

anxiety will differ across these individuals, and whether they worried may be a direct measure 

of anxiety. 

The findings in this paper suggest that increasing food prices were found to heighten 

people’s worries about meeting their food needs, and similarly their assessments of 

experiencing food insecurity. This finding controls for several observable candidates to 

confounding factors. For example, anxiety occurs regardless of whether the price changes 

adversely affect diet quantity or quality. Furthermore, the findings in this paper demonstrate 

that people report experiencing food insecurity, regardless of whether the price changes 

affect their monetary wellbeing. In other words, large changes in food prices need not work 

through a chain of reduced purchasing power, and thereby reduced food consumption, to 

lead to food insecurity. This finding also controls for unobservable, time-invariant 

confounding factors. The use of individual-level fixed effects allows us to also rule out as an 

explanation that the correlation is simply due to some people being more nervous and for 

some unobservable reason, these people were hit by greater changes in prices. Our inference 

from this is that being exposed to changes in food prices introduces uncertainty about the 

ability to meet food needs and this is directly welfare-damaging.  

Incorporating experience-based measures into the conceptualization and 

measurement of food security is therefore important for practical and conceptual reasons. 

One practical reason is that experiential measures are significantly easier, and less costly, to 
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collect than caloric data and allow for analysis of food security at the level of the household 

or individual (Maitra and Rao 2014). Ease and cost of fieldwork are critical elements of 

successful monitoring of wellbeing, particularly in the poor country context. A conceptual 

basis for including experiential questions as elements of the measure of food insecurity is 

that the experiential measures may well be an early warning system of pending instability in 

access to food and future food insecurity. 
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APPENDIX 

 

Table A1. Descriptive stats for panel sample 

 
Round 1 – 2010  

(SE) 
Round 2- 2013 

(SE) 
Food insecure in last 12 months 0.510 

(0.018) 
0.658 

(0.017) 
Months of food insecurity in last 12 months 1.503 

(0.078) 
2.154 

(0.090) 
Worried about food in last 7 days 0.282 

(0.018) 
0.373 

(0.017) 
Maize price twelve months ago 41.538 

(1.049) 
53.693 

(0.958) 
Inflation rate of maize prices over last 12 
months 

-0.095 
(0.025) 

1.176 
(0.073) 

Food consumption score 48.464 
(0.901) 

50.448 
(0.835) 

Daily per capita calorie consumption 
(thousands) 

2.256 
(0.039) 

2.371 
(0.045) 

Annual per capita expenditure (Kwacha) 138,558 
(6,976) 

142,292 
(5,956) 

Observations 11,410 11,410 

Notes: Descriptive statistics provided for panel sample included in fixed effects OLS regressions presented in Table 4. 
This includes individuals interviewed in both waves for which none of the variables included in the regression are 
missing. Observations are weighted to be representative of individuals at the national level. Standard errors are adjusted 
for clustering and stratification. 
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Table A2. Descriptive stats for panel sample, rural and urban  

 Urban in both rounds Rural in both rounds 

 
Round 1 

(SE) 
Round 2  

(SE) 
Round 1 

(SE) 
Round 2 

(SE) 
Food insecure in last 12 months 0.329 

(0.034) 
0.522 

(0.038) 
0.547 

(0.020) 
0.682 

(0.019) 
Months of food insecurity in last 12 months 0.723 

(0.075) 
1.410 

(0.118) 
1.660 

(0.085) 
2.287 

(0.101) 
Worried about food in last 7 days 0.192 

(0.028) 
0.369 

(0.025) 
0.297 

(0.020) 
0.373 

(0.020) 
Maize price twelve months ago 44.180 

(1.601) 
60.130 

(1.449) 
41.046 

(1.215) 
52.290 

(1.074) 
Inflation rate of maize prices over last 12 
months 

-0.119 
(0.042) 

0.965 
(0.082) 

-0.092 
(0.029) 

1.227 
(0.085) 

Food consumption score 61.291 
(2.289) 

63.582 
(1.460) 

45.795 
(0.844) 

47.687 
(0.814) 

Daily per capita calorie consumption 
(thousands) 

2.499 
(0.102) 

2.522 
(0.133) 

2.199 
(0.042) 

2.317 
(0.049) 

Annual per capita expenditure (Kwacha) 266,374 
(38,925) 

216,793 
(33,222) 

114,502 
(4,004) 

125,540 
(3,935) 

Observations 2,679 2,679 8,240 8,240 
Notes: Descriptive statistics provided for panel sample included in fixed effects OLS regressions presented in Table 4. 
This includes individuals interviewed in both waves for which none of the variables included in the regression are 
missing. Additionally, ‘urban’ and ‘rural’ subsamples are restricted to individuals who are either urban or rural in both 
rounds; individuals who change urban/rural status between rounds are excluded. Observations are weighted to be 
representative of individuals at the urban and rural levels. Standard errors are adjusted for clustering and stratification. 
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Figure A1. Duration of subjective food insecurity 
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