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1 Abstract

With the continued instability in consumer food prices, questions abound regarding how food

price shocks affect poverty in the developing world. Following up on Wood et al. (2012),

this research uses repeated cross sectional Government of Mexico household surveys to test

the longer term effects of food price shocks on household poverty status. Summary statistics

for biennial surveys conducted in 2008 and 2010 provide an initial understanding of how

households react to food price spikes. After calculating food demand systems for these years,

we compare the importance of accounting for second order welfare effects during time of

high and low food price increases. Assessing the accuracy of different measurement options

will allow researchers to know which technique to use when assess the effect of future food

price changes. keywords: Mexico, food price, demand system, economic welfare, poverty,

substitution

2 Introduction

Recent history shows increases in the severity of global food price volatility, somewhat reversing

the long-term decreasing trends in these prices. The effect of these food price spikes on

developing world consumers is an important research area, as governments attempt to design

better responses to future unexpected food price increases. After the large global food price

shocks around 2008, a research literature developed to estimate the effects of these price

increases on household poverty. Many of the initial papers focus on first-order welfare estimates,

while some of the later research includes second-order estimations and inclusion of marketing

margins concepts.
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This paper reexamines those poverty estimates, initially incorporating 2 household surveys

including pre- and post-price shock data, into these updated estimations.1 We use nationally

representative Mexican household data, accompanied by Government of Mexico food price

data, to re-estimate food demand systems for Mexican households over the last decade. We then

test the accuracy of those estimates against the aforementioned biennial household surveys.

As a first step, we examine the trend in Mexican food demand between 2008-2014. Food

shares are separated into 6 categories: tortilla, cereals (excluding tortilla), meat, dairy, fruits

and vegetables, and other.2 Overall, the food budget shares among households within these

groups is fairly consistent over this 2-year time span. In general, we find a steady increase in

total food expenditure, which is to be expected within this developing country context. This

increase is consistent when examining rural and urban along with poor and non-poor subgroups

(using Government of Mexico household poverty line designations).

When considering the summary statistics of the subgroups, some confirming trends emerge.

As might be expected during a food price shock, the rich are better insolated to protect their

previous food baskets. Poor households generally move towards consuming more grains, be

it tortilla or cereals. Overall meat demand remains surprisingly resist to the food price, even

among the urban and rural poor.

These initial results provide snapshots of household responses to food price changes.

This evidence demonstrates the consumption smoothing strategies used to reduce low-income

household exposure to food price variation. By 2010, 31 percent of overall rural poor household

food budgets went to buying cereals, thus reconfirmed the consistency of Engel’s Law in the

less studied direction.
1We intend to include additional national surveys in the future.
2Following Wood et al. (2012), we continue to lump beans in the other category.
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We also consider food price within our analysis. Cereals and meats appear to increase price

the most, while fruits and vegetables show the lowest amount of food price inflation. The food

price spike is clearly demonstrated in the cereal prices, as the average price paid for cereal

household bundles was higher in 2010 than in any other year in the survey.

To understand how these price changes influence households, we estimate the food elastici-

ties for these 2 surveys and incorporate the second order changes into our household poverty

model. Preliminary results suggest a linear food demand system with, as expected, negative

own-price elasticities for the food groups. These elasticities alone are helpful for government

planning around future food price changes.

This work makes two main contributions to the literature: using second order effects to

estimate the influence of food price changes in Mexican household poverty over time and testing

the accuracy of these estimations against actual household survey evidence. The repeated

nature of the surveys allows for tracking changes in the food demand system. The frequency of

the surveys also allows for checking the estimated results against evidence from the next survey

round. These results present a more complete picture of how food price increases influence

poverty in Mexico, which may apply more generally to the developing world.

While numerous studies examined recent food price shocks, the literature is yet to fully

understand how consumers respond and cope with these food price changes. This research

is another step down the path to documenting consumer response to food price changes and

more accurately estimating their subsequent poverty effects. The importance of this research is

underlined by the need to best use limited developing world funds. By better understanding

how food prices influence poverty, governments should be able to target households most

affected by the price spike.
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3 Literature review

A strong literature has recently developed around food price shocks, especially during the last

decade, due to the price spikes occurred in diverse parts of the world. The literature is rich in a

global context. Abbott and Borot de Battisti (2011) study the food price shocks detected in

African countries from 2006 and 2008. They observed how price shocks were complicated due

to unusually high fertilized prices that took a long time to fall and local governments that used

unsuccessful market intervention strategies. Ianchovichina et al. (2014) studies the international

price shocks and their effect in the Middle Eastern countries. They find that international price

shocks increased the domestic prices in an asymmetric form. However, the international price

reduction is not transmitted to the domestic prices. Taking longer to adjust. They assumed this

is due to policy and market distortions at the local level.

Recent studies focused in Mexico mostly focus on the food price shocks between 2006

and 2008. But not the most recent food price shocks, which continue to occur now. Previous

work show how Mexican households entered poverty due to the price shocks during the 2006.

But the picture after that point remains unclear. Therefore, one goal of this study is to fill that

research gap by determining how recent Mexican food price shocks have influenced poverty

levels.

Food security jumped into the international scenario after the 2008 crisis in Mexico. Basic

food prices such as corn spiked across Mexico. As corn is a basic and important product in

Mexico, due to the strong demand for corn tortillas as part of daily diets, it is generally believed

that Mexican households substituted away from other products in the face of the corn price

increases. However, those households that were already in the limit, did not managed to cover

this increase in prices; ending up in poverty since they were not able to paid for this basic need.
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Dı́az-Carreño et al. (2016) explained that due to a rampant high inflation during the last four

decades, Mexican households have lost more than 70% of their purchasing power parity. This

problem increased poverty due to many people were unable to maintain their consumption with

the new prices.

The passing of the North American Free Trade Agreement (NAFTA) in 1994 has increased

Mexican household exposure to food price increases. After NAFTA, Mexico has imported

more corn to cover the demand of this basic need (?). These import increases have made

Mexico more vulnerable to price spikes, especially with the progressive devaluation of the

peso during the last 5 years, which made Mexican imports more expensive. These factors have

arguably increased food insecurity in Mexico over the last decade. As ? mention, the Salinas

de Gortari government in Mexico (1988-1994) was the last one to focus on food security. In the

last two decades, only international organizations (i.e. FAO or World Bank) have done studies

to analyze the food security problem. But there has been little interest from the last Mexican

governments on food security for all Mexican households.

4 The ENIGH data

The Government of Mexico biennially collects nationally representative household surveys.

These surveys, entitled the Encuesta Nacional de Ingreso-Gasto de los Hogares (ENIGH), are

conducted in the third quarter of survey years and include extensive expenditure information.

The survey covers monthly and quarterly expenditures, including detailed data on specific food

expenditures.

In our initial analysis we explore the data for food expenditure trends between poor and

nonpoor households, separating household food expenditure into 6 categories: tortilla, other
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Figure 1: Mean Expenditure Shares

grains, meat, dairy, fruits & vegetables, and other. Figure 1 demonstrates that the meat and

other categories make up a large part of household food expenditure. Purchases of tortilla and

other grains also factors heavily into household food expenditures, especially for the poorer

households in these surveys.

Cereals consumption increases markedly between 2008 and 2010, especially for poor

households. These tortilla and grains expenditure increases correspond with increases in

Mexican food prices.

As seen in figure 2, median food prices increased rather dramatically between 2010 and

2012. There probably exists some room for substitution within the meat category towards

lower cost options with the spectrum of meat products. Substitution with cereals and tortilla,
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Figure 2: Mean Expenditure Shares

which combined made up between 20% and 25% of household food budget shares, is generally

considered more difficult. A preliminary clue to household reaction to this price spike seems

evident in the other category, with average price decreases supporting a theory of a movement

towards lower priced options within this broad grouping of foods.

Prices are notoriously difficult to measure. From temporal and seasonal instability to

geographic and supply limitations, accurately estimating food prices is a complicated task when

faced with data restrictions. Unfortunately, food price information is not asked on the ENIGH

survey, so we uncover it by diving expenditure by quantity. Thus we needed to validate the

prices of tortilla and cereals, arguably the most important food sources for Mexican households

due to their staple food crop status. In order to conduct this validation exercise we compared
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these crop prices from the survey with an index of food prices maintained by the Bank of

Mexico.

Figure 3: Mean Expenditure Shares

Figure 3 demonstrates that the prices we recovered from the survey generally reflect the

detailed monthly price tracking conducted by the Bank of Mexico. There does appear to be

a staple food price shock in between 2010 and 2012. Given this shock, we expect the food

demand systems we create for these two years to produce different results. We estimate these

demands systems and plan to compare household welfare effects in times of a price increase

versus stable price periods.
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5 Food Demand System

Estimating a food demand system and generating food price elasticities is one of the most

established methods for determining expected changes in food consumption patterns in the

face of a food price shock. Although various estimation strategies exist, Cornelsen et al. (2016)

confirm that estimating an Almost Ideal Demand Sysmtem (AIDS) remain the most popular

method for conducting these analysis.3 Food elasticities can be difficult to generate, both

because of data demands and food category aggregation concerns. But these elasticities allow

for the calculation of second order welfare effects, essentially accounting for substitution away

from more expensive food during times of dramatic food price increases.

We estimate complete food demand systems to generate food price elasticities for Mexican

households in 2008 and 2010. To calculate these elasticities we first separate the ENIGH data

into broad expenditure categories, including: food education health housing other personal

transportation. We then specifically examine the food category. The food prices elasticities

parameter estimates shown in 1 and 2 are not directly interpretable but high significance

demonstrated throughout most of the estimates suggests a good model fit of the demand system.

A full set of elasticity estimates, including own price, cross price elasticities will be

estimated for this research in both 2008 and 2010.

6 Conclusion

As food price spikes continue to occur across the world, developing strategies to accurately

assess their effects on poverty is of increasing importance. Once we incorporate welfare

measurements into this work, we plan to show how accounting for substitution effects by

3See Deaton and Muellbauer (1980) for background on the AIDS strategy they developed.
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Table 1: Parameter Estimates for Household Food Demand System 2008
non-poor poor non-poor poor

γ11 −0.000941 −0.0329∗∗∗γ41 0.0663∗∗∗ 0.0526∗∗∗

(0.0108) (0.00546) (0.00274) (0.00631)

γ12 0.0410∗∗∗ 0.130∗∗∗ γ42 0.116∗∗∗ 0.136∗∗∗

(0.00622) (0.0104) (0.00326) (0.0121)

γ13 −0.186∗∗∗ −0.189∗∗∗ γ43 0.288∗∗∗ 0.252∗∗∗

(0.00943) (0.0222) (0.00473) (0.00469)

γ14 0.0862∗∗∗ 0.0684∗∗∗γ44 −0.948∗∗∗ −0.968∗∗∗

(0.00376) (0.00665) (0.00468) (0.00670)

γ15 0.0523∗∗∗ 0.0194 γ45 0.230∗∗∗ 0.197∗∗∗

(0.00614) (0.0151) (0.00355) (0.00575)

γ16 −0.0848∗∗∗ −0.0888∗∗∗γ46 0.156∗∗∗ 0.238∗∗∗

(0.00397) (0.0101) (0.00313) (0.0126)

γ21 0.0354∗∗∗ 0.112∗∗∗ γ51 0.0347∗∗∗ 0.0129
(0.00512) (0.0162) (0.00386) (0.0151)

γ22 −0.763∗∗∗ −0.856∗∗∗ γ52 0.134∗∗∗ 0.119∗∗∗

(0.00522) (0.0189) (0.00362) (0.00696)

γ23 0.0602∗∗∗ 0.0500∗∗ γ53 0.237∗∗∗ 0.210∗∗∗

(0.00624) (0.0159) (0.00512) (0.00209)

γ24 0.130∗∗∗ 0.152∗∗∗ γ54 0.198∗∗∗ 0.170∗∗∗

(0.00351) (0.0145) (0.00317) (0.00326)

γ25 0.175∗∗∗ 0.156∗∗∗ γ55 −0.905∗∗∗ −0.883∗∗∗

(0.00506) (0.00945) (0.00468) (0.0231)

γ26 0.270∗∗∗ 0.294∗∗∗ γ56 0.209∗∗∗ 0.279∗∗∗

(0.00394) (0.00403) (0.00366) (0.00350)

γ31 −0.0572∗∗∗ −0.0580∗∗∗γ61 −0.0309∗∗∗ −0.0324∗∗∗

(0.00266) (0.0104) (0.00129) (0.00556)

γ32 0.0215∗∗∗ 0.0178∗∗ γ62 0.114∗∗∗ 0.124∗∗∗

(0.00221) (0.00656) (0.00177) (0.00444)

γ33 −0.396∗∗∗ −0.391∗∗∗ γ63 0.136∗∗∗ 0.168∗∗∗

(0.00395) (0.0235) (0.00237) (0.00516)

γ34 0.115∗∗∗ 0.101∗∗∗ γ64 0.0741∗∗∗ 0.113∗∗∗

(0.00197) (0.00183) (0.00142) (0.00607)

γ35 0.110∗∗∗ 0.0973∗∗∗γ65 0.115∗∗∗ 0.154∗∗∗

(0.00231) (0.000228) (0.00197) (0.000172)

γ36 0.114∗∗∗ 0.141∗∗∗ γ66 −0.538∗∗∗ −0.551∗∗∗

(0.00200) (0.00365) (0.00513) (0.0270)

Observations 69871 9707 69871 9707

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 2: Parameter Estimates for Household Food Demand System 2010
non-poor poor non-poor poor

γ11 0.00314 0.0916 γ41 0.0695∗∗∗ 0.0570∗

(0.0296) (0.0503) (0.0101) (0.0276)

γ12 −0.119∗∗∗ −0.192∗∗∗ γ42 0.0169∗ 0.0208
(0.00644) (0.0238) (0.00685) (0.0179)

γ13 −0.132∗∗∗ −0.242∗∗∗ γ43 0.305∗∗∗ 0.293∗∗∗

(0.0230) (0.0405) (0.0147) (0.0286)

γ14 0.0834∗∗∗ 0.0683∗∗∗γ44 −0.930∗∗∗ −0.932∗∗∗

(0.0132) (0.0186) (0.0133) (0.0304)

γ15 0.136∗∗∗ 0.235∗∗∗ γ45 0.241∗∗∗ 0.197∗∗∗

(0.0164) (0.0309) (0.0108) (0.0303)

γ16 −0.0970∗∗∗ −0.0857∗∗∗γ46 0.172∗∗∗ 0.238∗∗∗

(0.00994) (0.0193) (0.00813) (0.0257)

γ21 −0.0946∗∗∗ −0.153∗∗∗ γ51 0.0840∗∗∗ 0.145∗∗∗

(0.00506) (0.0276) (0.00932) (0.0320)

γ22 0.189∗∗∗ 0.150∗∗∗ γ52 −0.0601∗∗∗ −0.0418∗

(0.0199) (0.0389) (0.00578) (0.0165)

γ23 −0.256∗∗∗ −0.211∗∗∗ γ53 0.279∗∗∗ 0.236∗∗∗

(0.0143) (0.0294) (0.0138) (0.0422)

γ24 0.0162∗ 0.0199 γ54 0.179∗∗∗ 0.146∗∗∗

(0.00671) (0.0147) (0.00837) (0.0221)

γ25 −0.0775∗∗∗ −0.0540∗∗ γ55 −0.832∗∗∗ −0.912∗∗∗

(0.00781) (0.0187) (0.0126) (0.0366)

γ26 0.0971∗∗∗ 0.123∗∗∗ γ56 0.225∗∗∗ 0.301∗∗∗

(0.0102) (0.0241) (0.00784) (0.0218)

γ31 −0.0382∗∗∗ −0.0701∗∗∗γ61 −0.0323∗∗∗ −0.0285∗

(0.00611) (0.0198) (0.00296) (0.0117)

γ32 −0.0926∗∗∗ −0.0764∗∗∗γ62 0.0405∗∗∗ 0.0512∗∗∗

(0.00460) (0.0126) (0.00420) (0.0125)

γ33 −0.341∗∗∗ −0.354∗∗∗ γ63 0.127∗∗∗ 0.188∗∗∗

(0.0102) (0.0298) (0.00547) (0.0192)

γ34 0.106∗∗∗ 0.102∗∗∗ γ64 0.0687∗∗∗ 0.0952∗∗∗

(0.00521) (0.0103) (0.00324) (0.0108)

γ35 0.130∗∗∗ 0.110∗∗∗ γ65 0.121∗∗∗ 0.162∗∗∗

(0.00641) (0.0209) (0.00437) (0.0126)

γ36 0.110∗∗∗ 0.163∗∗∗ γ66 −0.425∗∗∗ −0.512∗∗∗

(0.00503) (0.0147) (0.0120) (0.0418)

Observations 10890 1517 10890 1517

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 3: Income Elasticities
non-poor 2008 poor 2008 non-poor 2010 poor 2010

tortilla 0.119∗∗∗ 0.0077 0.144∗∗∗ −0.135∗∗∗
(0.00818) (0.0166) (0.0191) (0.0401)

cereal 0.835∗∗∗ 0.8379∗∗∗ 0.988∗∗∗ 1.255∗∗∗

(0.00643) (0.0141) (0.0191) (0.0608)

meat 0.926∗∗∗ 0.9625∗∗∗ 0.912∗∗∗ 0.971∗∗∗

(0.00386) (0.0112) (0.0102) (0.0352)

dairy 0.867∗∗∗ 0.8983∗∗∗ 0.855∗∗∗ 0.911∗∗∗

(0.00633) (0.0177) (0.0169) (0.0567)

fruits and vegetables 0.994∗∗∗ 1.0442∗∗∗ 1.019∗∗∗ 1.105∗∗∗

(0.00568) (0.0147) (0.0114) (0.0428)

other 1.544∗∗∗ 1.4985∗∗∗ 1.439∗∗∗ 1.284∗∗∗

(0.00536) (0.0188) (0.0145) (0.0408)

Observations 69871 9707 10890 1517

standard errors in parentheses, 50 bootstrap replications
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

including second order welfare measurements more precisely captures how food price increases

influence Mexican poverty levels.
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