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Equity in Global Food Systems Change: A Cross-Country Analysis of the 
Drivers of Food Insecurity 

Abstract: Since the middle of the 20th century, policy makers have prioritized high 
agricultural productivity to maximize the production of a handful of staple crops used 
in the production of ultraprocessed foods and animal products. As a result, our food 
system produces large externalities for public health and the environment that are not 
currently priced in the market. Among many calls for change to this mode of 
production, there are also valid concerns about the impacts of such change on food 
security. This study sought to contribute to the debate around this topic by analyzing 
the relationship between food prices and food insecurity at the country level. Through 
multiple regression analysis, we find that higher food prices are associated with 
larger increases in food insecurity rates in lower-income settings than in higher-
income settings. We also find that several others factors, such as GDP per capita, 
poverty rate, portion of rural population, and portion of population under 15 years 
old are significantly associated with food insecurity. These results suggest that 
focusing policy efforts on non-price related drivers of food insecurity may be effective 
in combating it, especially in higher-income settings – while offering the important 
added benefit of minimizing public-health and environmental damage. 

I. Introduction 

The current global food system is a result of policy choices made in the second 

half of the 20th century, after a period of war and scarcity. For about 70 years, 

governments’ and international institutions’ main goals were enhancing agricultural 

yields, driving down food prices, and increasing trade. Stakeholders have adopted the 

strategy of making food as cheap as possible as the best one to achieve food security 

on a global scale. However, this strategy has also had severe consequences.1 This 

study seeks to contribute to the policy debate around this strategy by analyzing the 

relationship between food prices and food insecurity at the country level. 

One of the first strong pushes towards the increase in global productivity took 

place in the 1960s and became known as the Green Revolution. This process 

consisted of the spread of a few genetically improved crops (maize, wheat, rice, and 

soy) in Asia and Latin America. Nonprofit research institutions, such as the 

Rockefeller and Ford Foundations, developed seeds, fertilizers, and pesticides, and 

distributed them to farmers through government channels with US support.2 The new 

technologies enabled a threefold increase in the production of cereal crops with only a 

30% increase in land use. Evidence suggests that this may have avoided famine in 
																																																								
1 Benton and Bailey, “The Paradox of Productivity.” 
2 Zerbe, “Setting the Global Dinner Table. Exploring the Limits of the Marketization of Food 
Security.” 
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many regions, even as the world’s population more than doubled in the second half of 

the 20th century.3 However, critics also point out that the new technologies were 

designed for large-scale farmers and ended up displacing peasant farmers to cities – 

where, under impoverished circumstances, they continued to go hungry. Additionally, 

these technologies have caused increased soil degradation and loss of agricultural 

biodiversity, seriously compromising the food system’s resilience.4 

With the neoliberal wave of 1980s, international financial institutions started 

pushing for market solutions for global food insecurity, based on the premise that 

comparative advantages and international trade lead to the maximization of the global 

agricultural output. As a result, the large-scale monoculture model grew, 5  and 

dependence on food imports increased in many developing countries.6 The World 

Bank and International Monetary Fund pushed developing countries to adopt reforms 

to liberalize their agricultural markets, often making this a condition for loans and 

debt restructuring.7 

By contrast, many developed countries started subsidizing their agricultural 

production to protect their farmers from global competition.8 This practice remains to 

this day: the OECD estimates that together, governments provided an average of US$ 

528 billion per year in agricultural subsidies (producer support) in the 2016-2018 

period. The vast majority of subsidies are directed towards a handful of staple grains. 

Meat and sugarcane are also prominent in the list of subsidized commodities. Fruits, 

vegetables, nuts, and legumes – which, although more perishable, are important 

components of healthier and more sustainable diets – are mostly absent. Additionally, 

a very small portion of these transfers currently targets the sustainable use of 

resources or farm resilience.9 

As a consequence, agriculture has become largely focused on a few high-yield 

crops compatible with the factory-farming model. More than 50% of the calories 

consumed worldwide come from wheat, maize, and rice alone. If we add sugar, 

																																																								
3 Pingali, “Green Revolution.” 
4 Holt-Giménez and Peabody, “From Food Rebellions to Food Sovereignty: Urgent Call to Fix a 
Broken Food System.” 
5 Zerbe, “Setting the Global Dinner Table. Exploring the Limits of the Marketization of Food 
Security.” 
6 Rosen and Shapouri, “Rising Food Prices Intensify Food Insecurity in Developing Countries.” 
7 Mittal, “The Blame Game: Understanding Structural Causes of the Food Crisis.” 
8 Benton and Bailey, “The Paradox of Productivity.” 
9 OECD, Agricultural Policy Monitoring and Evaluation 2019. 
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barley, soy, palm, and potatoes, this figure rises to 76%.10 These foods are the key 

low-cost ingredients in ultraprocessed foods, which are products formulated mostly or 

exclusively from substances extracted from foods or food constituents.11 Therefore, 

the current industrial agriculture model enables extra low prices for ultraprocessed 

foods.12 

II. Adverse consequences of productivity 

Large-scale industrial agriculture is at the center of the productivity paradigm, 

since it keeps the prices of grain-fed meat and ultraprocessed foods extremely low. 

However, upholding this production system has costs that consumers do not currently 

bear when purchasing food. Instead, these costs are externalized on the environment 

and public health.13 

Agriculture currently emits around 30% of all greenhouse gases, occupies 40% of 

the planet’s land, and is responsible for 70% of freshwater withdrawals from rivers 

and the ground.14 All the Intergovernmental Panel on Climate Change (IPCC)’s 

scenarios to keep global warming at 1.5°C require the global food system to transition 

from the world’s largest source of greenhouse gases15 into its largest sink.16 To have a 

66% chance of meeting the 1.5°C goal, apart from decarbonizing the energy system, 

humanity has to completely achieve this food system transformation by 2050.17 

The preponderance of cheap high-calorie crops also contributes to the 

proliferation of obesogenic environments. The burden of malnutrition in all its forms 

(under and over) is on the rise, and only 50% of the global population is now within 

an adequate weight range. Undernutrition remains a problem in many areas, but for 

the first time in history, the prevalence of obesity has become higher than the 

prevalence of underweight. 18  Around 39% of adults worldwide are currently 

																																																								
10 West et al., “Leverage Points for Improving Global Food Security and the Environment.” 
11 Monteiro et al., “Ultra-Processed Foods, Diet Quality, and Health Using the NOVA Classification 
System.” 
12 Benton and Bailey, “The Paradox of Productivity.” 
13 Benton and Bailey. 
14 Clark et al., “Multiple Health and Environmental Impacts of Foods.” 
15 According to the IPCC’s framework, which separates “electricity and heat production,” “industry,” 
and “other energy.” As a whole, the energy sector is the largest source of emissions, and agriculture is 
second. 
16 Rockström, “On the Menu.” 
17 Rockström. 
18 “Trends in Adult Body-Mass Index in 200 Countries from 1975 to 2014.” 
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overweight or obese,19 and nine of the top 15 factors for global morbidity are related 

to poor dietary quality.20 As of 2017, the economic impact of obesity was estimated at 

US$ 2 trillion per year,21 and could reach US$ 49 trillion by 2030.22 

III. Equity concerns of systemic change 

While it is evident that the global food system needs change, a major obstacle to 

steering away from current policies is a concern for equity. The current system has 

achieved an all-time low in the prices of refined grains and animal products, which 

have become the base of most people’s diets in developed countries and increasingly 

in developing countries as well. Therefore, systemic changes that result in increases in 

these prices could have negative impacts on low-income populations. It is then 

imperative that we understand how effective the strategy of keeping food prices 

extremely low actually is for combatting food insecurity. 

By looking at the association between different countries’ food security 

performance and their food prices, this study intended to identify factors that merit 

deeper analysis in the context of efforts to combat food insecurity sustainably and in 

health-conducive ways. Food security is a multidimensional construct that 

encompasses food availability, accessibility, utilization, and stability: availability 

refers to food supply, which is influenced by production and trade; accessibility refers 

to people’s economic and physical ability to acquire food; utilization refers to feeding 

practices and dietary diversity; and stability refers to the continued ability to access 

food over time, which can be influenced by weather conditions, economic factors, and 

political instability.23 

Most cross-country studies that look at socioeconomic predictors related to food 

access have malnutrition, and especially undernutrition, as the outcome of interest. 

However, it is important to note that food insecurity is not equivalent to 

undernutrition, and undernutrition is but one of its consequences. In fact, in many 

high- and middle-income countries, food insecurity is associated with obesity or a 

																																																								
19 WHO, “Obesity and Overweight.” 
20 Willett et al., “Food in the Anthropocene.” 
21 Silva, “It Is Time to Advance Healthy Diet Regulations.” 
22 FAO, The State of Food and Agriculture: Leveraging Food Systems for Inclusive Rural 
Transformation. 
23 EC-FAO Food Security Programme, “An Introduction to the Basic Concepts of Food Security.” 
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dual burden of undernutrition and obesity.24 Looking at food insecurity rather than 

malnutrition as the outcome of interest centers the discussion on inequities in food 

access – which are an issue whether they lead to health consequences or not – and 

captures a larger scope of inequities. However, this outcome of interest has been less 

common in comparative studies due to the inconsistent ways in which food insecurity 

has been measured in different countries. 

In general terms, evidence shows that there is a positive association between 

higher food prices and undernutrition.25 However, since food insecurity does not 

always lead to undernutrition, these results may better speak to the relationship 

between food prices and food insecurity in specific circumstances – i.e. in lower-

income countries, where food insecurity is more heavily associated with 

undernutrition.26 It is reasonable to believe that if we look at food insecurity rather 

than undernutrition as the outcome variable, we may find a less consistent relationship 

with food prices – especially among countries with different income levels. 

IV. Methods 

This study consists of cross-sectional multiple regression models that have food 

insecurity rates as the outcome variable and several socioeconomic indicators as 

predictors, including measures of food prices. The goal is to obtain a picture of the 

relationship between food insecurity and socioeconomic predictors, as well as to 

determine how this relationship differs across different country-income levels. 

i. Outcome variable: FIES food insecurity rates 

Because of the multidimensional nature of the concept of food security, there have 

been many challenges in measuring it. Model-based estimates are not consistent and 

use different measures.27 Experience-based scales are considered the most accurate in 

capturing all dimensions of food security, but until recently there was no harmonized 

scale that could be applied across different countries.28 In 2014, the Food and 

Agriculture Organization of the United Nations (FAO) introduced the Food Insecurity 
																																																								
24 FAO, The State of Food Security and Nutrition in the World: Safeguarding against Economic 
Slowdowns and Downturns. 
25 Warr, “Food Insecurity and Its Determinants.” 
26 Roser and Ritchie, “Hunger and Undernourishment.” 
27 Smith, Kassa, and Winters, “Assessing Food Insecurity in Latin America and the Caribbean Using 
FAO’s Food Insecurity Experience Scale.” 
28 Saint Ville et al., “Food Security and the Food Insecurity Experience Scale (FIES).” 
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Experience Scale (FIES), the first experiential metric to assess food insecurity on the 

same scale globally. “FIES consists of eight questions that capture experiences 

ranging in severity from worrying about running out of food to actually going without 

eating (…) because of a lack of funds or other resources.”29 

Being globally equivalent and comparable, FIES statistics allow us to analyze the 

relationship between food insecurity and its different drivers across different 

countries.30 The FAO calculates national food insecurity prevalence rates for three-

year periods based on responses to FIES data collected by the Gallup World Poll. 

Because the present study uses such prevalence rates as the outcome variable, data for 

the predictors were averaged over the same three-year periods. The period that 

allowed for the largest number of observations across all variables was the 2016-2018 

period, which was therefore used for the analysis.31 

Figure 1. Moderate or Severe Food Insecurity, FIES Prevalence Rates (%), 2016-201832 

 

 

 

 

 

 

 

 

ii. Predictor: Food Prices 

This study uses two different measures of food prices as predictors and separately 

analyzes their association with the outcome variable. The first measure, which is 

based on the method previously used by Warr (2014),33 is the weight of the “food and 

																																																								
29 Smith, Rabbitt, and Coleman- Jensen, “Who Are the World’s Food Insecure?” 
30 Smith, Rabbitt, and Coleman- Jensen. 
31 We average all the (yearly) data available within the period. Some predictors only have data for two 
of the three years of the period, and some, only for one. 
32 Saint Ville et al., “Food Security and the Food Insecurity Experience Scale (FIES).” 
33 Warr, “Food Insecurity and Its Determinants.” 
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non-alcoholic beverages” component of the International Labor Organization (ILO)’s 

Consumer Price Index (CPI). This measure is used as a proxy for the relative price of 

food. Because this variable may be correlated to poverty, the model to use it as a 

measure of food prices presents two iterations: one including and one not including a 

poverty rate covariate. Additionally, since consumers tend to respond to increases in 

food prices by reallocating their budgets, we can best capture the effects of food 

prices by looking at the CPI variable in the period previous to the one used for the 

outcome variable. For this reason, the CPI data used as a predictor in the model 

corresponds to the 2014-2016 period. 

The second measure is The Economist’s Big Mac Index. More specifically, this 

study uses the ratio of the price of a Big Mac in each country to the price of a Big 

Mac in the United States, both in US$ at the nominal exchange rate. According to 

purchasing-power parity (PPP) theory, an identical basket of goods should cost the 

same nominally in different countries in the long run.34 Taking United States prices as 

a reference, the PPP theory tells us that all nominal Big Mac prices should converge 

to the US’s Big Mac price in the long run – and, therefore, whether their Big Mac is 

currently cheaper or more expensive than the reference. This measure is particularly 

relevant for this study because a Big Mac represents a bundle of foods that has 

practically the same components anywhere in the world, and these components are 

precisely the sorts of commodities (i.e. wheat, beef, dairy) causing the most 

environmental and public-health damages in the food system. If investing in the large-

scale production of these commodities is an effective strategy to combat food 

insecurity, we should expect to find a positive association between Big Mac prices 

and food insecurity rates. 

iii. Covariates 

According to Engel’s Law, as income rises, the share of income spent on food 

decreases.35 Therefore, the higher a country’s GDP per capita, the cheaper food 

becomes in relative terms.36 To account for this, this study adds countries’ GDP per 

capita at 2011 PPP and constant 2017 US$ as a covariate, as well as a tentative 

																																																								
34 The Economist, “The Big Mac Index.” 
35 Darmon and Drewnowski, “Contribution of Food Prices and Diet Cost to Socioeconomic Disparities 
in Diet Quality and Health.” 
36 Grimmer-Solem, “Engel’s Law.” 
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interaction term between the GDP per capita variable and the food prices variable. 

Additionally, given that food insecurity can be high in certain high-income settings 

where it is associated with obesity,37 a quadratic GDP per capita covariate (GDP²) 

was also tentatively added to the model – in which case the interaction term was 

between GDP² and food price. Both the quadratic covariate and the interaction term 

were only kept in each model if statistically significant upon their tentative inclusion. 

The results section below only shows the final version of each model. 

A second covariate is the poverty rate, or percentage of the population living 

below the poverty line. Since food is a top human priority, we expect poverty to be 

one of the major factors impacting how much food people have access to. This study 

uses the poverty line that is adequate for each country based on its income level. The 

World Bank establishes US$1.90/day as the extreme poverty line, adequate for low-

income countries, US$3.20/day for lower-middle income countries, and US$5.50/day 

for upper-middle income countries.38 For high-income countries, this study uses the 

poverty rates provided by the OECD, which correspond to half of the median 

household income of the country’s total population.39 

Additional covariates include: the Gini coefficient, which measures income 

dispersion (inequality); unemployment rates among people 15-64 years old, since 

unemployment typically has negative impacts on food security;40 percentage of the 

population below 15 years old, since a higher number of children is typically 

associated with higher food insecurity at the household level;41 and rural population 

ratios. The latter may display particularly mixed associations with food insecurity: on 

the one side, worldwide hunger is most prevalent in rural areas in poor countries;42 

and on the other, rural populations draw income from food production, and therefore 

may benefit from higher food prices when they are net producers of food.43 To 

account for this, an interaction term between the rural population variable and the 

																																																								
37 Dhurandhar, “The Food-Insecurity Obesity Paradox.” 
38 The World Bank, “Poverty and Inequality.” 
39 OECD, “Poverty Rate (Indicator).” 
40 Coleman-Jensen, “Prevalence of U.S. Food Insecurity Is Related to Changes in Unemployment, 
Inflation, and the Price of Food.” 
41 Szabo, “Urbanisation and Food Insecurity Risks.” 
42 International Food Policy Research Institute, “2019 Global Food Policy Report.” 
43 Budd, “Changing Food Prices and Rural Welfare: A Nonparametric Examination of the Côte 
d’Ivoire.” 
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food price variable was tentatively added to each model, and kept when statistically 

significant. 

V. Results 

Table 1 displays the results of the first model, which uses the weight of the CPI’s 

food component as the measure of food prices. The table shows two iterations of the 

model: one including and one not including the poverty covariate. 

 

Table 1. Regression model using CPI food component weight as measure of food prices 
  With poverty predictor Without poverty predictor 
n 47 51 
r² 0.9499 0.9191 
MSE 5.5236 6.6073 
  β p σ β p σ 
CPI food component weight (%)44 2.052*** 0.000 0.412 2.443*** 0.000 0.501 
CPI food weight*High income -1.792*** 0.000 0.415 -2.176*** 0.000 0.423 
CPI food weight*Middle income -1.666*** 0.000 0.215 -1.602*** 0.005 0.33 
CPI food weight*Low income (reference) (reference) (reference) (reference) (reference) (reference) 
Poverty rate (%)45 46 47 48 0.506*** 0.001 0.141 (not included) (not included) (not included) 
GDP per capita, PPP (US$ thousands)49 -0.853** 0.011 0.319 -0.83** 0.030 0.367 
GDP per capita2, PPP (US$ thousands) 0.005** 0.013 0.002 0.005** 0.029 0.002 
Gini coefficient50 -0.226 0.330 0.227 0.022 0.932 0.26 
Unemployment rate (%)51 -0.031 0.854 0.165 0.352 0.144 0.236 
Population under 15 years old (%)52 0.869*** 0.002 0.261 1.206*** 0.001 0.318 
Rural population (%)53 0.316*** 0.002 0.095 0.391*** 0.009 0.141 
Rural population*CPI food weight -0.019** 0.002 0.006 -0.019*** 0.006 0.007 
High income (binary)54 50.105*** 0.002 14.566 57.32*** 0.002 16.85 
Middle income (binary)55 45.284*** 0.000 9.621 43.024*** 0.005 14.381 
Low income (binary)56 (reference) (reference) (reference) (reference) (reference) (reference) 
Constant -27.13 0.230 22.165 -52.574** 0.036 24.154 
***significant at the 1% confidence level; **significant at the 5% confidence level; *significant at the 10% confidence level 

 

																																																								
44 ILO, “Statistics on Consumer Prices.” 
45 The World Bank, “Poverty Headcount Ratio at $1.90 a Day (2011 PPP) (% of Population).” 
46 The World Bank, “Poverty Headcount Ratio at $3.20 a Day (2011 PPP) (% of Population).” 
47 The World Bank, “Poverty Headcount Ratio at $5.50 a Day (2011 PPP) (% of Population),” 50. 
48 OECD, “Poverty Rate (Indicator).” 
49 The World Bank, “GDP per Capita, PPP (Constant 2017 International $).” 
50 The World Bank, “Gini Index (World Bank Estimate).” 
51 ILO, “ILO Data Explorer: SDG Indicator 8.5.2 - Unemployment Rate (%) - Annual.” 
52 The World Bank, “Population Ages 0-14 (% of Total Population).” 
53 The World Bank, “Rural Population (% of Total Population).” 
54 The World Bank, “World Bank Country and Lending Groups.” 
55 The World Bank. 
56 The World Bank. 
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The CPI food weight predictor is significantly associated with the food insecurity 

rate across both iterations of the model. In the first iteration, each additional 

percentage point in the weight of the food component of the CPI is associated with a 

2.052 percentage-point increase in the food insecurity rate for the reference group, 

which in this case are low-income countries. For middle-income countries, the 

statistically significant interaction term (between the CPI food weight variable and the 

binary variable) indicates that there is a considerable reduction in the coefficient. For 

high-income countries there is an even larger statistically significant reduction in the 

coefficient, as indicated by the additional interaction term. This means that a higher 

weight of the CPI’s food component is associated with a much smaller increase in the 

food insecurity rate in middle-income countries than in low-income countries, and an 

even smaller one in high-income countries. 

GDP per capita at PPP presents a statistically significant nonlinear relationship 

with the food insecurity rate, in which each additional US$1,000 is associated with an 

increase of 0.005 in the slope of the GDP covariate. This means that the direction of 

the relationship between these two variables (positive or negative) changes depending 

on the size country’s GDP per capita. The interaction between GDP² and the CPI food 

weight was not statistically significant, and therefore was not included in the final 

model. 

Population under 15 and rural population both present statistically significant 

positive associations with food insecurity. Each additional percentage point in the 

portion of the population under 15 years old is associated with a 0.869 percentage-

point increase in the food insecurity rate. In turn, each additional percentage point in 

the portion of the population living in rural areas is associated with a 0.316 

percentage-point increase in the food insecurity rate. The interaction term between 

rural population and the CPI food weight is also statistically significant, indicating 

that a higher food weight in the CPI reduces the increase in food insecurity associated 

with a larger rural population. In other words, the higher the CPI food weight, the 

smaller the food insecurity-increasing effect associated with a larger rural population. 

The poverty rate predictor was significantly associated with food insecurity in the 

first iteration of the model. Once it is excluded for the second iteration, we do not see 

any major changes in the statistically significant relationships identified in the first 

iteration. The largest effect of the exclusion of this predictor is a larger decrease in the 
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effect associated with the CPI food weight for high-income countries than in the first 

iteration of the model. In other words, in this iteration, an increase in the CPI food 

weight is associated with an even smaller increase in food insecurity among high-

income countries than in the first iteration of the model. This is likely the case 

because the OECD’s poverty rate indicator for high-income countries is correlated 

with both the outcome variable and the CPI food weight covariate, thus creating a 

confounding effect in the model that is eliminated upon this variable’s exclusion. 

 Last, it is worth noting that the effects of the Gini score and unemployment rate 

do change considerably between the two iterations, but are not statistically significant 

in either of them. 

 

Table 2. Regression model using Big Mac prices as measure of food prices 
  With poverty predictor 
n 23 
r² 0.795 
MSE 7.8967 
  β p σ 
Big Mac price ratio (ln)57 -38.098 0.163 25.654 
Big Mac price ratio (ln)*High income -10.297 0.387 11.473 
Big Mac price ratio (ln)*Middle income (reference) (reference) (reference) 
Poverty rate (%)58 59 60 61 -0.27 0.14 0.17 
GDP per capita, PPP (US$ thousands)62 0.015 0.955 0.268 
Gini coefficient63 -0.256 0.546 0.411 
Unemployment rate (%)64 2.326* 0.07 1.17 
Population under 15 years old (%)65 1.931*** 0.002 0.502 
Rural population (%)66 1.074** 0.043 0.476 
Rural population*Big Mac price ratio (ln) 1.668* 0.062 0.811 
High income (binary)67 -8.419 0.318 8.081 
Middle income (binary)68 (reference) (reference) (reference) 
Constant -43.963 0.26 37.224 
***significant at the 1% confidence level; **significant at the 5% confidence level; 
*significant at the 10% confidence level 

 
																																																								
57 The Economist, Big Mac Data. 
58 The World Bank, “Poverty Headcount Ratio at $1.90 a Day (2011 PPP) (% of Population).” 
59 The World Bank, “Poverty Headcount Ratio at $3.20 a Day (2011 PPP) (% of Population).” 
60 The World Bank, “Poverty Headcount Ratio at $5.50 a Day (2011 PPP) (% of Population),” 50. 
61 OECD, “Poverty Rate (Indicator).” 
62 The World Bank, “GDP per Capita, PPP (Constant 2017 International $).” 
63 The World Bank, “Gini Index (World Bank Estimate).” 
64 ILO, “ILO Data Explorer: SDG Indicator 8.5.2 - Unemployment Rate (%) - Annual.” 
65 The World Bank, “Population Ages 0-14 (% of Total Population).” 
66 The World Bank, “Rural Population (% of Total Population).” 
67 The World Bank, “World Bank Country and Lending Groups.” 
68 The World Bank. 
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Table 2 displays the results of the second model, which uses the ratio of Big Mac 

prices as a measure of food prices. It is important to note that there were no data 

available on the Big Mac Index for low-income countries, and the overall number of 

observations available for this indicator was smaller than for the CPI indicator. 

In this model, higher nominal Big Mac prices are associated with lower food 

insecurity for middle-income countries: a 1% increase in the national price of a Big 

Mac (compared to the United States price) is associated with a 0.38 percentage-point 

decrease in food insecurity. For high-income countries, the effect is larger: a 1% 

increase in the national price of a Big Mac is associated with a 0.48 percentage-point 

decrease in food insecurity. However, these associations are not statistically 

significant. 

The most important relationships detected in this model are the statistically 

significant positive associations with rural population, population under 15, and 

unemployment: each additional percentage point in the unemployment rate is 

associated with a 2.326 percentage-point increase in the food insecurity rate; each 

additional percentage point in the portion of the population under 15 years old is 

associated with a 1.931 percentage-point increase in the food insecurity rate; and each 

additional percentage point in the portion of the population living in rural areas is 

associated with a 1.074 percentage-point increase in the food insecurity rate. The 

interaction term between rural population and Big Mac prices was positive and 

statistically significant, indicating that higher nominal Big Mac prices boost the food 

insecurity-increasing effect of having a larger rural population. 

Poverty rate, GDP per capita at PPP, and the Gini coefficients do not display 

statistically significant relationships with the outcome in this model. A quadratic GDP 

covariate and an interaction term between GDP and Big Mac prices were tested, but 

were not statistically significant and therefore were left out in the final version of the 

model. 

VI. Discussion 

The model in Table 1 finds important associations between food insecurity and 

food prices (approximated based on the weight of the CPI’s food component). These 

associations are statistically significant and positive, but their effects are of different 

magnitudes for countries in different income groups. More specifically, higher food 
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prices are associated with significantly smaller increases in middle-income countries 

when compared to low-income countries, and even smaller increases among high-

income countries. We find these associations while controlling for GDP per capita, 

which suggests that food prices have a relationship with food insecurity that is not 

fully explained by income – and yet, has a smaller effect for richer countries. 

This model also identifies several other factors that are significantly associated 

with food insecurity: population under 15 years old, rural population, poverty rate, 

and GDP per capita. Together, these associations substantiate the idea that there may 

be effective ways to address food insecurity other than the current policy orientation – 

such as poverty-combatting efforts, especially if targeted at rural areas and/or at 

families with children. The statistically significant interaction term between rural 

population and CPI food weight also points to a promising policy avenue. This 

interaction indicates that although a larger rural population is associated with a higher 

food insecurity rate, this effect is attenuated by higher food prices – likely because 

most people living in rural areas produce food and benefit from higher food prices to 

at least some degree. We conclude that investments in smallholder agriculture that are 

capable of turning people who are currently net consumers of food in rural areas into 

net producers could potentially have food insecurity-reducing effects. 

It is important to note that this study did not perform a causal analysis, so we 

cannot assess whether policies that address the factors identified in the model in Table 

1 would be effective in combatting food insecurity. Additionally, due to the nature of 

the analysis (at the country level) and data availability for the selected predictors, this 

study did not have enough observations to run separate models for each income 

group. The interaction terms allow us to see how the association between food 

insecurity and food prices differs by country-income group, but this approach does 

not allow us to analyze how the associations with other predictors vary. These are 

promising areas for further exploration that emerge from the model in Table 1. 

Compared to Table 1, the model in Table 2, which uses the Big Mac Index as the 

measure of food prices, provides fewer significant findings. Unemployment rate, 

population under 15 years old, and rural population have statistically significant 

positive associations with the food insecurity rate, with unemployment having the 

largest effect. However, Big Mac prices, poverty rate, GDP per capita, and Gini 

coefficient do not display significant associations with the outcome in this model. 
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Despite the fact that this model’s measure of food prices does not display a 

statistically significant relationship with the outcome, running parallel analyses with 

this predictor and the CPI food weight is still a valid effort, since these indicators 

measure different things. The CPI indicator is a proxy for the relative price of food in 

a country’s domestic market, while the Big Mac is an international comparison of the 

prices of a product in different countries. 

The relationship between Big Mac prices and food insecurity in Table 2 is 

intriguing: higher Big Mac prices are associated with lower food insecurity rates. 

Although higher prices are to be expected in countries with higher income, we find 

the aforementioned trend while controlling for GDP per capita. Thus, despite the fact 

that this association is not statistically significant and should not be considered 

conclusive, it may merit further research. 

Some factors that speak to the limitations of the Big Mac Index as a measure of 

food prices may also help to preliminarily explain this association. In many countries 

– especially developing countries – exchange rates can fluctuate more rapidly and 

intensely than prices in the domestic market. Therefore, the nominal dollar price of a 

Big Mac at a given point in time may not accurately reflect its relative price in the 

domestic market. Brazil is a good example: a Big Mac cost US$3.22 in January 2018, 

and US$5.34 in July 2020, which represents a 65% increase. However, in the 

domestic currency, the price went from R$16.50 to R$20.9, which represents a much 

smaller increase of 27%.69 

The price of a Big Mac may also be more heavily influenced by a country’s wages 

and real estate prices, for example, than the CPI, which is more focused on grocery 

prices. It is also important to consider the social context in different countries, since 

McDonald’s does not have the same presence or cultural value everywhere in the 

world. In some countries, a McDonald’s is not easy to come by and/or may be more 

socially valued due to its association with Western capitalism and the United States – 

and this context may affect what people are willing to pay for a Big Mac. 

 

 

																																																								
69 The Economist, Big Mac Data. 
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Table 3. Top 10 countries in number of McDonald's 
restaurants (2019) 
Country No. McDonald's70 Population71 Ratio 
USA 13,486 328,239,520 0.0000411 
Australia 999 25,364,310 0.0000394 
Canada 1,478 37,589,260 0.0000393 
Japan 2,909 126,264,930 0.0000230 
France 1,485 67,059,000 0.0000221 
UK 1,323 66,834,400 0.0000198 
Germany 1,484 83,132,800 0.0000179 
Russia 732 144,373,540 0.0000051 
Brazil 1,023 211,049,530 0.0000048 
China 3,383 1,397,715,000 0.0000024 

 

Table 3 shows the ratio of McDonald’s restaurants to the population for the 

countries with the top 10 largest numbers of McDonald’s restaurants in the world – 

which illustrates the fast food chain’s much larger presence in high-income countries. 

This skewedness is clear in the Index itself, which contains more observations for 

high-income countries (21 in the 2016-2018 period) than for middle-income countries 

(18), and none for low-income countries. For all these reasons, the Big Mac Index 

may not be as good a predictor in the context of middle-income countries as it is for 

high-income countries. 

Overall, although the results of the model in Table 2 are not conclusive, the 

significant positive relationships between food insecurity and unemployment, 

population under 15, and rural population point to the importance of non-price-related 

drivers of food insecurity – which is similar what we find in the model in Table 1. 

Thus, both models corroborate the notion that lower prices for factory-farmed 

commodities may not be the best alternative to combat food insecurity. 

The fact that the present study’s analysis takes place at the country level and 

requires multiple predictors whose data availability is different depending on the year 

reduces the number of observations available for the statistical models. The CPI and 

the Big Mac Index also have different data availabilities, so the model in Table 2 

works with less observations than the model in Table 1. Therefore, although 

important trends can be gleaned from the present analysis, it is difficult to make 

definitive conclusions. 
																																																								
70 Ross, “10 Countries With the Most McDonald’s Locations.” 
71 The World Bank, “Population, Total.” 
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This study does not result in simplistic associations between phenomena and one-

size-fits-all insights into the drivers of food insecurity. This was to be expected, since 

the many factors at play in the phenomenon of food insecurity cannot be easily and 

comparably quantified. However, although further research is necessary, the trends 

demonstrated by this analysis contribute to the body of evidence that points to the 

understanding that extremely low food prices at the expense of the environment and 

public health are not necessary to secure adequate food for all, especially in wealthier 

countries. 

Previous studies that investigate the effects of food prices on food insecurity 

generally focus on price shocks in commodity markets. Like we would expect, the 

effects on food security are negative when an external factor causes food prices to go 

up with all else remaining constant.72 This scenario is different from one in which a 

country decides to change its food production system to become more sustainable and 

supportive of diversified agriculture, and invests in other policies (such as social 

protection systems) to ensure that food insecurity doesn’t increase as a result of this 

process. This study sought to inform the conversation around the second scenario. 

It is also important to consider that the adverse consequences of the current food 

system are themselves inequitable. Impoverished populations will be the largest 

victims of climate change. The IPCC’s latest Assessment Report points to 

malnutrition as one of the largest consequences of climate change: increases in 

droughts and floods are expected to have serious negative effects on crops and 

livestock.73 Additionally, low-income demographics are the most highly exposed to 

obesogenic environments and the effects of poor-quality diets. In the US, for example, 

obesity rates are substantially higher among racial and ethnic minorities and 

demographics with low socioeconomic status. 74  Therefore, a food system that 

exacerbates climate change and promotes non-communicable diseases under the 

pretext of promoting equity through food security is an oxymoron. 

 

 

 

																																																								
72 Rosen and Shapouri, “Rising Food Prices Intensify Food Insecurity in Developing Countries.” 
73 Pachauri, Mayer, and Intergovernmental Panel on Climate Change, Climate Change 2014. 
74 Ogden and Flegal, “Prevalence of Obesity Among Adults and Youth: United States, 2011–2014.” 
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