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ABSTRACT 

 

 This thesis measures the impact that the liberalization of gas prices by the Mexican 

Government in 2017 had on the households by answering the following questions: How much 

does a change in price of fuel affects the consumption expenditures at the household level, 

particularly those of low income status under the new liberalization scheme? I measure this using 

an Ordinary Least Squares (OLS) Regression Model on data from the National Survey of 

Household Income and Expenses by the National Institute of Statistics and Geography of Mexico 

of 2018 (INEGI, for its initials in Spanish), which includes information on more than 70,000 

observations of households in the country and gasoline prices from the Ministry of Energy of 

Mexico. The research shows that High-Income Households are more affected on indirect 

expenditures than low income Households.  
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INTRODUCTION 

Mexico went through a significant change in internal governance structure with the 

constitutional reform on the liberalization of gas prices in 2016.  Between February and 

November of 2017 this liberalization process was implemented across the country, making the 

price of gasoline transition from a single price nationwide that was determined by the 

government to a fully variable pricing system based on both the national and international 

markets (Belisario Dominguez Institute, 2017). 

For a nation that has deep ties to its national value of oil, this process was met with severe 

criticism with significant impact on the acting administration of Enrique Peña Nieto (2012-2018) 

and making it one of the main topics in the presidential campaign of 2018. In this election, the 

liberalization of oil prices was touted as an extremely harmful measure that would impact 

households across the country and ended up being one of the slogans of now President Andres 

Manuel López Obrador’s political campaign, who also focused on low-income families. 

In this thesis, I will look to test that notion, trying to measure the impact that the 

liberalization of gas prices in 2017 had on the households in Mexico by answering the following 

questions: How much does a change in price of fuel affects the consumption expenditures at 

the household level, particularly those of low income status under the new liberalization 

scheme? I measure this using the National Survey of Household Income and Expenses by the 

National Institute of Statistics and Geography of Mexico (INEGI, for its initials in Spanish), 

which includes information on more than 70,000 observations of households in the country. This 

survey was performed in 2018, after the process of gasoline price liberalization, which allows the 

possibility to test for variation caused by the gas prices. This database also includes several 
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control variables at the household level, such as socioeconomic level, geographic data and 

expenditures directly associated with the price of gas, such as public and private transportation. 

In the second section of this work, I will focus on providing the necessary background on 

the changes in the price-schemes of gasoline in Mexico, and their importance for internal policy 

processes. I also present a discussion of economic theory regarding the nature of oil prices to 

national economies and its use as a commodity signifier.  

After the proper data wrangling and merging of different data sets and matching the price 

of gasoline to every observation according to the market prices at the state level and pinpointing 

the specific price of gasoline that the households encountered, I aim in the third section to 

establish a Multivariate Linear Regression model to measure the associated effect of gasoline 

prices to the expenditures made by the households. With this model I also control for several key 

economic indicators such as inflation and national interest rates to provide a cleaner effect. In all 

of this, I seek to test the hypothesis that given the nature of a good such as gasoline, expenditure 

patterns in households were not significantly affected by the liberalization of its price.        

 My research has a direct effect on several policy processes and energy-related policies 

and could better explain the effect that gas prices have on any society, controlling for the 

correspondent variables and making use of available information. In specific, I will provide a 

body of research to policy makers in the energy sector in Mexico that will be helpful by offering 

a view of the societal effects of manipulating gasoline prices and its effect on the household 

level.   
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BACKGROUND  

On March 18, 1938, the President of Mexico, Lázaro Cárdenas, issued the Petroleum 

Expropriation, which consisted of the legal appropriation of the oil operations of the 17 foreign 

companies that controlled the industry. The main reason for the Expropriation was the consistent 

refusal of the international oil companies to improve the wage and labor conditions of the 

employees of this industry. With this mandate, it was established that the Mexican State would 

have total control over the production and commercialization of oil in national territory. On June 

7, 1938 - the Petróleos Mexicanos (PEMEX) parastatal was founded, endowed with the 

necessary powers to carry out all oil exploration, exploitation, refining and commercialization 

work in Mexico (Garcia, 2009). 

Since then, oil and fuel have been deeply intertwined with development policies in 

Mexico. In the 1970’s oil production was touted by the government as the solution for the 

country’s development given the price surge of the commodity worldwide, and after PEMEX 

discovered the second largest oil field in the world called Cantarell, the political link to oil prices 

became stronger with almost a third of the government’s budget relying on oil revenues (Wood, 

2018).  

But by 2008, Cantarell’s production had dropped and both the petroleum and electricity 

national companies (PEMEX and CFE) became inefficient enterprises with high debt and dated 

technology. Despite investing more in oil and natural gas exploration and extraction, oil 

production went from 3.4 million barrels per day in 2004, to 2.5 million barrels per day in 2013 

(Gobierno de la República México, 2013). On top of this, according to estimates, the subsidies to 
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fuel prices would have amounted to more than 650 billion pesos (MXN) from 2013 to 2016, 

potentially crippling the government budget (Gutierrez Rodriguez, 2017). 

To try to solve this problem, then president Enrique Peña Nieto negotiated with congress 

and passed constitutional amendments under the “Pact for Mexico” in 2013. The goal of these 

negotiations was to allow private and foreign investment. This reform aimed to overcome the 

legal obstacles that limited his progress and reconfiguring the iron-clad constitutional scheme 

that regulated the use of hydrocarbons since the 1940’s (Garcia Rivera, 2015). This included the 

liberalization of fuel prices that had been heavily subsidized and caused an increase of competition 

from international and Mexican private enterprises under which more than 40 companies entered the 

fuel market. (Wood, 2018).  

To phase out the subsidies on fuel, the newly formed Energy Regulatory Commission 

analyzed the characteristics of the service stations by region, their location and proximity between 

them, as well as the sources of supply and means of transport and storage. After this analysis they 

implemented a calendar for opening the available capacity to cover the whole country before the end 

of 2017 (Belisario Dominguez Institute, 2017). This phase out was lauded among scholars and key 

stakeholders such as the Mexico Institute at the Woodrow Wilson Center (Wood, 2018), and even 

under G20 peer review reports (G20 Peer Review Team, 2017). This new liberalized pricing model 

still has government regulations including a newly created tax called IEPS to account for the 

government’s expenditures on gasoline distribution and logistics. It is important to note that the 

government still manipulates this tax to act as small regulator of gasoline prices, but the prices are 

still almost completely determined by the international market. 
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This new open nature of the liberalization process provided an opening for a rise in gas prices 

in early 2017, called by the press as the gasolinazo. This major crisis happened because of poor 

planning, supply bottlenecks, and infrastructure challenges when the government began to remove 

subsidies from fuel prices and adjust the prices to the market which were at the time recorded as the 

lowest, making the negative effects of liberalization harsher. In particular, it provided a platform for 

the opposition and branded it as one of the worst problems created by the administration with a focus 

on how it hurt the population (Nikolewski, 2017). During the presidential campaign of 2018, the now 

President Lopez Obrador ran on an anti-corruption platform and publicly stated that the reform had 

been a mistake that deeply hurt the people of Mexico.  
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LITERATURE REVIEW 

Even though the Mexican case is an interesting example for understanding how fuel pricing subsidies 

and regulations affect societies, there are already several studies that have tried to model the effects 

of fuel prices on other sectors. These studies range from analyzing the specific changes on the 

automotive industry, to helping understand the commodity nature of oil and fuel and its position as a 

good for which demand is considered as inelastic.  

 Starting with the revision of classic economic theory, fuel prices are normally regarded as 

an inelastic good. Perfect inelastic goods are those that consumers will not change the quantity 

bought, even if the prices of them change. In reality there are no perfectly inelastic goods, but 

gasoline is regarded as an inelastic good because there are no substitute goods for it in most 

markets. With gasoline, one may take public transportation or other means of transport instead of 

driving, but that depends entirely on public transportation being available. Weather and distance 

also make substituting for fuel difficult. Without available substitutes, the demand for gasoline 

mostly remains constant, which entails that it is a necessity for many daily functions and 

reducing consumption is difficult even when the good becomes increasingly costly. Fuel prices 

also act as a commodity which means that the good is so ubiquitous to the economy that the price 

varies according to the market no matter who the producer is. Prices of fuel affect transport costs, 

which themselves affect the price of any good being transported. This also means that a change 

in its price sends ripple effects throughout the economy. 

However, in the case of Mexico, research has found that the change in fuel prices does 

not affect macro-economic factors such as inflation. Cervantes, López y Montiel used gas prices 

from 2002 to 2009 to indicate that there is not a significant effect on the level of consumer price 
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index inflation, even though the price of fuel is directly related with several goods and services 

that are used in the inflation calculation made by the Mexican Central Bank (Cervantes Jimenez, 

Lopez Sarabia, & Montiel Alejo, 2011).  

To further understand the dynamics of how fuel prices impact other goods in economies, 

we can look for research that has measured the direct effect in other sectors.  An example of this 

can be found in fuel auto economy. Molly Espey uses an international data set and a non-linear 

maximum likelihood model to calculate the elasticity of the demand of fuel and finds that the 

consumer’s choice is less sensitive to the price change of fuel. She states that in the fuel 

consumption market other variables, such as vehicle taxation and technological improvements of 

transport, influence the American consumer (Espey, 1996). However, the effect might be 

different in other countries. Thomas Klier & Joshua Linn actually find that gas prices affect 

different countries differently. By comparing the US and European markets and focusing on 

monthly variation in fuel prices, registrations, and sales of vehicles, they find that fuel economy 

responds more than twice as much to fuel prices in the United States than as on average in 

Europe (Klier & Linn, 2013). Further research has also proven the possibility of using gas prices 

to predict market equilibrium on the U.S. Automotive industry, as Jacob Gramlich did using data 

from the US automobile market from 1971 to 2007 (Gramlich, 2009). 

 There has also been research around how fuel prices affect expenditures on goods that are 

not as directly related as fuel auto economy. An example of this is research done by Martin 

Baughman and Paul Joskow, who analyze how fuel prices affect residential appliance choice in 

the US. An elasticity analysis of 48 of the states found out that relatively small changes in prices 

can affect consumer appliance buying decisions in the short run (Baughman & Joskow, 1975). 
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Another example of this research focuses on how fuel prices directly affect freight transport, 

Jiménez Sanchez supports the idea that the price of inputs does not homogeneously impact 

different vehicle configurations, but according to other factors such as the size of the truck or the 

sector to which it is transporting (Jimenez Sanches, 2018).  

 All of these examples focus on explaining the effect on productive sectors as proxies for 

the national economy but none of them are actually showing the direct impact on the population. 

An approach such as the one presented in this thesis will provide more direct information on how 

citizens might feel the impact on their wallets.  

Another avenue of research that is important for the question posed in this thesis is the 

general impact of reducing gasoline subsidies or taxes. Economic theory states that any subsidy 

or tax imposed on fuel acts is regressive. This means that the effect of such measures has a 

different effect on people from different socio-economic status, generally having a more negative 

effect on people with low-income. According to the IMF in study of fossil fuel subsidies on 32 

countries up to 2014, found that the wealthiest 20 percent of the population gets approximately 

43 percent of the benefit from fossil fuel subsidies, while the poorest 20 percent gets only 7 

percent. More importantly, it states that the poorest 60 percent doesn't get the same benefit as the 

wealthiest quintile in the sample (Flamini, Sears, & Coady, 2015). 

Paul J. Burke and Shuhei Nishitateno also try to answer the question of reducing gasoline 

subsidies or taxes by using a sample of 43 countries and calculating the elasticity of new-vehicle 

fuel economy with respect to gasoline prices and find that higher gasoline prices reduce per 

capita road-sector gasoline consumption whereas low-price countries could see substantial 

gasoline savings and fuel efficiency gains by moving toward internationally-normal gasoline 
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prices (Burk & Nishitateno, 2013). This approach is aligned with the general economic position 

of international organizations like the IMF and the G20 (G20 Peer Review Team, 2017). Further 

aspects of research into the strong relationship of controlled fuel prices and nationalized oil 

companies under the control of governments in Latin America (Altomonte & Rogat, 2004) have 

to be noted to understand the dynamics of liberalization. Altomonte and Rogat find that even 

tough gasoline price-setting strategies are different among Latin American countries, countries 

that export oil (such as Mexico) have price-fixing policies. Their research found that among the 

12 Latin American governments, only Argentina and Brazil have liberalized gasoline prices, but 

even then there are subsidies put in place to alleviate price hikes (Altomonte & Rogat, 2004). 

It is also important to note that there have been attempts already to measure the impact of 

energy reform of Mexico as a whole. Jorge Alvarez and Fabián Valencia at the IMF attempted to 

assesses the real effects of the energy reform by looking at its impact on manufacturing output 

through changes in energy prices. They used sub-sector and state-level manufacturing output 

data and found that electricity prices––relative to oil and gas–– are more important in the 

manufacturing process, and have an effect on real GDP by almost half of a percentage point 

(Alvarez & Valencia, 2015).  

These studies focus on measuring the elasticities of various manufacturing sectors 

according to the price of fuel. My proposed model uses a similar approach to measure impact of 

the reform but focuses on the household expenditures of the consumer rather than productive 

sectors, providing a direct public policy aspect that could easily be translated into 

recommendations to key stakeholders and decision-makers.  
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THEORETICAL FRAMEWORK 

In order to understand the effect of the change of prices on the households of Mexico, I propose 

the theoretical model below. This model will create a framework to offer a possible measure of 

the liberalization policy’s impact on households across Mexico, and act as an example to other 

national governments that want to implement the same liberalization model.  

Household Expenditures = f (Gasoline Price, Income, D, E, µ)   (1) 

This model uses income and expenditures as a proxy for impact and takes into account 

the variation that is normally expressed through income. By expressing the function this way, I 

aim to isolate the effect of price changes in the decisions of each household. This model also 

provides a direct way for including control variables that according to economic theory change 

the how any individual chooses their purchases and expenditures such as inflation and 

expenditures in other inelastic goods. 

As we have seen, the theory establishes fuel as an inelastic good, meaning that the impact 

of the price change will not be associated with a proportional change in expenditures at any 

given household. The proposed model would help test this theoretical assumption. If the price 

does have a significant impact in the expenditures, then I could assume that a policy that 

increased variation in fuel prices does affect the economy of the household.  

 Also, including control Economic Factors (E) enables the model to test for the different 

effects that gasoline price fluctuation has on different income level households, and testing the 

notion of the effect of regressive taxes on fuel prices. Demographic Factors (D) such as the 

number of people in a Household allow me to be more granular in my attempt to explain the 

effects of price changes. 
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DATA AND DESCRIPTIVE STATISTICS 

The main source of data used in this paper is household income and expenditure information 

from the National Survey of Household Income and Expenses by the National Institute of 

Statistics and Geography (INEGI). This survey is performed every two years at a national level 

and provides a thorough list of income and expenditures of more than 70,000 households each 

time. The observations in these surveys provide datapoints on more than 60 expenditure and 

income sources. This survey is also important because it provides us snapshot of expenditures 

and incomes after the price liberalization process since the survey was collected in the last 

months of 2018. 

 I cross-referenced these data points with specific information to provide as much 

granularity as possible with information that will be used to control for the variation specified in 

the theoretical model. Using the geographic data for each household, I added the average price of 

fuel in every state on the month during which the interview was made to the survey of 2018, with 

information provided by the newly created Energy Regulation Commission. 

 Also using these geographical data, I cross-reference the monthly inflation report of the 

month in which each survey observation of the month was created with information provided by 

the National Bank of Mexico, providing the following descriptive statistics: 

Table 1 - Descriptive Statistics of the Dataset 

 
   Quantiles 

Variable n Mean S.D. Min 0.25 Mdn 0.75 Max 

Monthly_Expenditures 73332 29169.56 28583.24 75 13510.64 22257.2 35659.98 1.50E+06 

Gas_Price 73332 19.34 0.61 16.56 19.18 19.46 19.7 20.19 

Monthly_Income 73332 46407.9 61671.02 381.29 20513.79 33896.72 55616.29 4.50E+06 

Energy_Exp 73332 1361.11 1440.35 0 401.73 1050 1877.8 58298.51 

Transport_Exp 73332 5964.26 10576.7 0 1255.71 3511.48 7419.41 6.30E+05 

Inflation 73332 0.58 0.17 0.42 0.42 0.52 0.85 0.85 

People_in_Household 73332 3.62 1.84 1 2 4 5 22 
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If we plot the different gasoline prices on all of the surveyed localities, we can see that 

there is dispersion after the liberalization period, as we can see in Figure 1. 

 

Figure 1 - Gasoline Price Variation across Mexico in 2018 

 This process also allows me to see the geographic division of the main variables that are 

going to be used in this model which are Income and Expenditures, and present them across the 

country in Figure 2.

 

Figure 2 - Fuel and Transport Expenditures Comparative 
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This sort of data manipulation also permits me to analyze the data following the socio-

economic status reported by INEGI of every household, allowing for differentiated analysis of 

the effect of fuel price in monthly expenditures. 

Table 2 - Descriptive Statistics by Socio Economic Status 

Low Socio Economic Status   Quantiles 

Variable n Mean S.D. Min 0.25 Mdn 0.75 Max 

Monthly_Expenditures 17637 18333.05 16014.21 75 8994.18 14907.34 23179.96 7.30E+05 

Gas_Price 17637 19.29 0.53 16.56 19.09 19.38 19.58 20.19 

Monthly_Income 17637 28201.42 54361.7 381.29 12966.14 21154.86 33892.77 4.50E+06 

Energy_Exp 17637 866.06 1036.41 0 200.12 525 1277.41 36000 

Transport_Exp 17637 3324.14 6807.02 0 435.47 1741.93 4147.45 5.30E+05 

Inflation 17637 0.58 0.17 0.42 0.42 0.52 0.85 0.85 

People_in_Household 17637 3.84 1.95 1 2 4 5 18 

         
Medium-Low  Socio Economic Status  Quantiles 

Variable n Mean S.D. Min 0.25 Mdn 0.75 Max 

Monthly_Expenditures 38540 27679.66 22356.07 75 14350.81 22493.79 34240.74 6.00E+05 

Gas_Price 38540 19.36 0.61 16.56 19.18 19.47 19.72 20.19 

Monthly_Income 38540 43455.44 45944.68 681.48 22022.05 34156.82 52699.63 3.00E+06 

Energy_Exp 38540 1361.04 1314.59 0 465 1125 1867.74 58298.51 

Transport_Exp 38540 5523.18 8413.7 0 1379.94 3483.86 6973.08 2.90E+05 

Inflation 38540 0.58 0.17 0.42 0.42 0.52 0.85 0.85 

People_in_Household 38540 3.65 1.85 1 2 4 5 20 

         
Medium-High  Socio Economic Status  Quantiles 

Variable n Mean S.D. Min 0.25 Mdn 0.75 Max 

Monthly_Expenditures 12421 37635.86 31284.78 232.25 18964.32 30030.85 46581.3 5.10E+05 

Gas_Price 12421 19.35 0.7 16.56 19.2 19.52 19.86 20.19 

Monthly_Income 12421 61047.07 58162.09 978.26 30790.38 47995.05 74507.35 2.70E+06 

Energy_Exp 12421 1738.66 1601.83 0 690 1450.64 2250 29700 

Transport_Exp 12421 8203.55 12528.57 0 2615.7 5510.61 9807.97 3.50E+05 

Inflation 12421 0.59 0.17 0.42 0.42 0.52 0.85 0.85 

People_in_Household 12421 3.34 1.71 1 2 3 4 22 

         
High Socio Economic Status   Quantiles 

Variable n Mean S.D. Min 0.25 Mdn 0.75 Max 

Monthly_Expenditures 4734 59457.85 59189.13 746.1 27770.13 44113.23 70877.56 1.50E+06 

Gas_Price 4734 19.36 0.65 16.56 19.21 19.51 19.78 20.19 

Monthly_Income 4734 99864.21 1.30E+05 1790.05 46173.9 73139.9 1.20E+05 4.00E+06 

Energy_Exp 4734 2215.44 2306.17 0 870 1701.89 2762.32 35250 

Transport_Exp 4734 13515.8 21782.66 0 5049.42 9177.44 15203.74 6.30E+05 

Inflation 4734 0.58 0.17 0.42 0.42 0.52 0.85 0.85 

People_in_Household 4734 3.21 1.46 1 2 3 4 11 
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Apart from this specific model for differentiation according to socio-economic status, 

further models could also be differentiated by state or region of the country. These surveys are 

particularly useful to the analysis of the effect of fuel prices on the expenditures of Mexican 

households because they provide powerful control variables such as the amount spent at the 

household on direct energy purchases and transport expenditures, making the analysis on the 

effect of general expenditures more powerful. 
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EMPIRICAL MODEL  

I use the following Ordinary Least Squares (OLS) Regression Model to account for the change 

in monthly expenditures of households in Mexico: 

Monthly_Expenditures = β0 + β1 Gas_Price + β2 Monthly_Income + β3 

Energy_Exp + β4 Transport_Exp + β5 Inflation + β6 People in Household + β7 

Medium-Low Socioeconomic Status + β8 Medium-High Socioeconomic Status + 

β9 High Socioeconomic Status                                  (2) 

Where: 

Monthly_Expenditures represents the sum of the regular expenses that households make 

directly in goods and services for their consumption. This is the dependent variable in the model 

and acts as a proxy for the household economy. It is important to note that these observations are 

representative of the country given the survey design by INEGI that include weighting 

parameters on the regression that will be explained later in this section. 

Gas_Price is the commercial average value of gasoline in the state and during the month 

of each observation of the survey, which is provided by the Mexican Ministry of Energy, and 

functions as the main independent variable. The coefficient (β1) will represent the effect of the 

price on monthly expenditures. I expect the coefficient to represent a positive relationship, given 

that an increase in gas prices should increase expenditures on all related goods and services that 

are linked to fuel consumption. It is important to note that this coefficient will only show the 

effect on Low income families, given that the model includes dummy variables for the other 3 

tiers of socioeconomic status. 
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The first control variable is Monthly_Income, which represents the Sum of income from 

work, transfers, rent estimates and other income sources from each household. This variable will 

function as the main control variable to extract the effect of gas prices on expenditures in the 

household. I expect that the coefficient of this variable will have a positive relationship with 

household expenditures, but should be closer to 0, given that every household’s expenditure is 

deeply related with how much it has to spend on all goods in the first place. 

 Energy_Exp is the control variable that accounts for the Expenditure on electricity and 

fuels for domestic consumption, to correctly assess the effect of gas prices on expenditures in the 

household, and extracting it as a direct effect of energy pricing. Following the arguments 

exposed in the literature review, the coefficient of direct energy consumption should have a 

positive relationship as well, given that the more expenses a family has, the more fuel 

expenditures it would make. 

Transport_Exp is also a control variable that measures expenditure on transport costs of 

the household to correctly isolate the effect of gas prices from other expenditures. I would expect 

that this coefficient shows a positive relationship, given that the more expenses a household has, 

the more income will be directed directly to transport, both through public and private means. 

Inflation accounts for the monthly calculation of price variation published by the National 

Bank of Mexico and acts as a control variable as well. Inflation should have a negative 

relationship with expenditures, given that a generalized surge in prices reduces spending patterns 

in individuals.  
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It is important to note that all the aforementioned variables are coded in Mexican peso 

(MXN), which makes the analysis of the effect easier to interpret.  

The last variable that I used is People in the Household which serves as a control for the 

effect of gas prices on the household, which is also provided in the National Survey. I expect that 

this variable will have a positive and strong effect on expenditures, given that every extra person 

in the household almost proportionally increases the costs of living.  

In order to provide a granular analysis on the regression, I am using dummy variables on 

Socio-Economic Status of the household to measure the differentiated effect of gasoline price 

changes. INEGI created four sociodemographic strata in which all the observations were 

grouped: Low Income, Medium Low Income, Medium High Income and High Incomes in the 

Households; the reference category is Low Income, so each of the other Income categories 

should be interpreted in relation to the Low Income category.  

This 4-tier stratification is the result of 34 sociodemographic characteristics of the 

inhabitants of the household, as well as their physical characteristics and equipment indicators 

with information from the 2010 Population and Housing Census. (Instituto Nacional de 

Estadística y Geografía, 2018). This includes variables such as the physical characteristics of the 

household, occupation status and education status. Following the theories on the regressive 

nature of gas taxes stated at the Literature Review, I expect the coefficient of Gas_Price (which 

centers the effect of Low-Income Households) would be larger than the Medium Low Income, 

Medium High Income and High Income’s coefficient, and especially larger than those of High 

Income.  
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This model also uses frequency weights indicating replicated data, for which the result of 

the command is the same as if you multiplied each observation. According to the sample design, 

INEGI includes an expansion factor that must be applied to each selected household and person, 

which depends on the number of dwellings that the geographic section has and the number of 

sections that the stratum has. These expansion factors include a population adjustment, according 

to projections at the date of the survey, in order to increase the precision of the estimates 

(Instituto Nacional de Estadística y Geografía, 2018).  

As for the significance of the model, I fully expect that all variables have low p-values 

given the high number of observations.   
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RESULTS 

The result of the regression of household expenditures suggests that a 1 MXN (0.05 USD on an 

exchange rate of 20 MXN per USD)increase in gasoline prices is associated with an increase of 

about 2200 MXN in monthly household expenditures of low income households which can also 

average 73 MXN per day (or 3.65 USD on an exchange rate of 20 MXN per USD), if we control 

for direct expenses such as energy and transport. This linear regression is statistically significant 

and household expenditures account for 73.5% of the explained variability in gasoline price 

changes stated in its R2 with an F-Statistic that obviously state that the independent variables 

reliably predict the dependent variable given the number of observations. Such result would 

signify that gasoline price variations do have a direct impact on how households spend their 

money outside of direct gasoline purchases of fuel or transport. It is important to note that all 

regressors in the proposed linear model are significant, mostly due to the increased size of the 

sample. This also would account for the high explanatory power of the model expressed in the F-

Statistic and the R-Squared.   

Table 3 - Comparative Linear Models 

 Linear Linear Model Linear Model 

VARIABLES Model  With Natural 

Log 

With Squared 

Values 

Gas_Price 2,265*** 0.0547*** 2,044*** 

 (5.814) (0.000114) (5.137) 

Monthly_Income 0.196***  0.267*** 

 (0.000706)  (0.000542) 

Energy_Exp 2.635***  1.828*** 

 (0.00841)  (0.0132) 

Transport_Exp 1.395***  1.423*** 

 (0.00223)  (0.00303) 

Inflation -6,798*** -0.200*** -6,415*** 

 (18.20) (0.000408) (16.91) 

People_in_Household 1,016*** 0.0321*** 776.9*** 

 (3.041) (4.21e-05) (2.596) 
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 Linear Linear Model Linear Model 

VARIABLES Model  With Natural 

Log 

With Squared 

Values 

    

Medium Low SocEco 2,315*** 0.0208*** 1,444*** 

 (11.93) (0.000211) (8.947) 

Medium High SocEco 4,800*** 0.0428*** 2,848*** 

 (22.97) (0.000261) (16.26) 

High Soc Eco 13,143*** 0.160*** 9,180*** 

 (48.10) (0.000336) (27.63) 

Ln Monthly_Income  0.376***  

  (0.000167)  

Ln Energy_Exp  0.0719***  

  (8.51e-05)  

Ln Transport_Exp  0.265***  

  (9.60e-05)  

Monthly_Income2   -4.50e-08*** 

   (5.35e-10) 

Energy_Exp2   4.43e-05*** 

   (1.81e-06) 

Transport_Exp2   -1.63e-07*** 

   (2.43e-08) 

Constant -37,423*** 2.413*** -33,645*** 

 (109.7) (0.00249) (98.38) 

F- Statistic > 99999.00 > 99999.00 > 99999.00 

R-squared 0.735 0.719 0.749 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 To ensure that the model is correctly specified, I ran three separate models with different 

treatments of the Income and Expenditure variables. One of the models treats these three 

variables with a Natural Log, following classical econometric analysis to portray the results as 

percentage point effects on the regressors coefficients, but the explanatory power decreases to an 

R2 of 0.71 making the classical linear approach better suited for policy analysis. 

 The third linear model adds a squared version of these variables as is common in 

econometric models, given the nature of Income and Expenditures and increases the R2 by 0.014. 

However, I opted out of using this specification because the model loses explanatory power as it 
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cannot longer interpret the coefficient on the gas price regressor as the change in Household 

expenditures associated with a MXN change in gasoline price.  

 To detect any specification error, I used the form of the linktest implemented by STATA 

and based on the idea of Tukey (STATA, 2018). This test allowed me to analyze if the model is 

properly specified.  

Table 4 - Linktest Results 

Source SS df MS  Number of obs   3.41E+07 

Model 2.88E+16 2 1.44E+16  F(2, 34126518)  >99999 

Residual 1.01E+16 34126518 295905802  Prob > F  0.0000 

Total 3.89E+16 34126520 1.14E+09  R-squared  7.41E-01 
 

    Adj R-squared  7.41E-01 
 

    Root MSE    1.72E+04 
 

      
Monthly_Ex~s Coef. Std. Err t P>t 95% Conference Interval 

_hat 1.08E+00 0.0001333 8.09E+03 0 1.08E+00 1.078116 

_hatsq -1.84E-07 2.04E-10 -903.57 0 -1.85E-07 -1.84E-07 

_cons -2.16E+03 5.004312 -4.31E+02 0 -2.17E+03 -2146.868 

 Given the large sample, the linktest unsurprisingly shows that both the linear predicted 

value (_hat) and linear predicted value squared (_hatsq) are significant, but I can also tell that the 

t-value of the linear predicted value is significantly larger than the one from the linear predicted 

value squared, which can be taken as an indication of the fact that the model is not misspecified.  

 Multicollinearity poses another potential problem of the model. Inflation, gasoline price, 

income and expenditures are closely correlated given their economic and financial nature. 

However, the sample size is large enough to balance the effect, given that multicollinearity does 

not create bias but creates larger standard errors, in this case neutralized by the more than 70,000 

observations. However, I used the VIF STATA command after the regression to check for 

multicollinearity as well.  
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Table 5 - Vif Test Results 

Variable VIF 1/VIF 

Gas Price 1.02 0.98416 

Monthly Income 1.66 0.604128 

Energy Expenditure 1.26 0.791625 

Transport Expenditures 1.46 0.686219 

Inflation 1.01 0.991597 

People in the Household 1.08 0.929727 

      

Socio - Economic Status  
Medium-Low 1.9 0.525638 

Medium-High 1.83 0.545527 

High 1.65 0.60706 

 Mean VIF 1.43 

  Given that the VIF Test signals that a variable could be considered as a linear 

combination of other independent variables, the above results show very low values, signaling 

that there is no visible collinearity in the model.  

 Following this functional form analysis, the Linear model provides the best avenue for 

policy conclusions. It is important to note as well that any regressor changes direction when the 

functional form changes.  

 The main takeaway is that all of the coefficients coincide with the expected relationships 

established in the Empirical Model Section. The control variables proposed to isolate the 

regression effects follow expectations, where Energy Expenditures have an associated 2 MXN 

increase in spending for ever peso change in Fuel prices and Transport Expenditures increasing 

by 1.3 MXN. Inflation also follows the theoretical expectation, with monthly expenditures 

decreasing significantly when fuel prices increase, with an associated relationship that decreases 

expenditures by more than 6000 MXN. Even some of the coefficient magnitudes coincide, as 

People in Household has a coefficient of approximately 1,000 MXN increase in monthly 
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expenditures for every 1 person increase in household size, and Monthly Income has a variation 

of just 20 cents per 1 MXN variation in monthly expenditures.  

 However, the main surprise comes from the difference in the coefficients on the Socio-

economic Status dummy variables. The regression shows that the High-Income Households are 

more affected on indirect expenditures than low income Households by a difference of almost 

10% of the average expenditures of each Socio-economic Strata. This effect might be explained 

by the fact that I am controlling (and therefore separating) the direct expenditures on gasoline 

and transport that are associated with the theory on regressive nature of fuel taxes and market 

inefficiencies. It is also interesting to note that the Medium-Low Income Households are the 

least affected by the associated fuel price increase which account for more than half of the 

observations in the dataset.  

 In the next section, I conclude with a discussion of the policy implications of these 

results. 
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ANALYSIS AND CONCLUSION 

I set out to study the effect of the change in price of fuel affects consumption 

expenditures in Mexico at the household level, particularly those of low-income socioeconomic 

status. I used an Ordinary Least Squares (OLS) Regression Model with data merged from the 

National Survey of Household Income and Expenses of INEGI, and the Ministry of Energy that 

joins monthly gasoline price fluctuations with expenses at the household level. My hypothesis 

was that, following the current economic theory, Low-income households are the most affected 

by gasoline price fluctuations, making any tax on gasoline, regressive. The following 

implications flow from these results. 

The first implication of this model is that it clearly states that gasoline prices affect how 

people spend their money, outside of the direct expenses related to gasoline, such as transport 

and energy expenditures. This is of great importance to Mexican government officials, as it 

reinforces the idea that changes in gasoline prices should represent a policy concern. Since the 

effect of changes in gasoline prices have a strong effect on the economy, the political costs of 

liberalizing fuel prices in controlled fuel economies is extremely high, limiting maneuverability 

to governments for their public spending budgets. It also implies that in countries that have 

similar socio-demographic characteristics as Mexico, policymakers should take special interest 

in how fuel prices will affect the general population. 

 To put these results into perspective, we can set the estimated effects and compare them 

to the average income and expenditures of the four different income classifications. 
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Table 6 - Estimated Gasoline Price Effect by Socio Economic Status 

 
Effect 

(MXN) 

Avg. 

Expenditure 

(MXN) 

Percentage 

Avg. 

Income 

(MXN) 

Percentage 

Low 2265 18333 12% 28201 8% 

Medium-low 2315 27679 8% 43455 5% 

Medium–High 4800 37635 13% 61047 8% 

High 13143 59457 22% 99864 13% 

 By presenting the information like this, we can see that a 1 MXN increase in gasoline 

prices has an effect on Low income households that is approximately 12% of the monthly 

expenditures, and an 8%of the monthly income. This is effect is lower than the one associated 

with High Income Households which represent an approximate 22% of the monthly 

expenditures, and a 13% of the monthly income in the sample.  

 This also has a direct impact on economic theory on the regressive nature of taxes and 

subsidies on fuel. Taking these results into account, we can a significant higher impact of 

gasoline prices on High Income Households, which would make the further price increase 

imposed by taxes a bigger indirect burden, contradicting current economic theory. 

 We can also see that Medium-Low Households are the least impacted by the gasoline 

price changes, which signals that the so-called middle class is more resilient and would be less 

impacted by government actions that affect the supply and demand of gasoline. Even though 

Low-Income households are not the most impacted, a 12% average effect on expenditures, for a 

1 MXN in fuel prices variation, represents a major distortion of spending patterns. It is important 

for policy makers to take this into account when proposing palliative measures when developing 

policies that could distort the price of fuel, such as increasing taxes. 
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 It is also important to note that given that energy security in Mexico is expected to be a 

significant problem in the near future due to a lack of proper logistic planning and strategic 

investments (Garcia Perez, 2018), having such a strong effect of price changes in households 

could provide a higher incentive to Mexican officials to return to controlled fuel pricing regimes.  

 Further research could be made on this model when the new National Survey of 

Household Income and Expenses is released by INEGI in late 2020 as it would mean that panel 

data could be arranged, and more robust modeling will be possible. Having panel data in two 

dimensions would allow for more data variation and therefore reduce collinearity. It would also 

provide the possibility of analyzing the dynamics of change in gasoline prices across a period of 

time and use more sophisticated modeling such fixed effects regression to capture changes in 

technology such as transport, fuel efficiency and even political phenomena like strong variations 

in fuel prices. 

 Taking the example of Mexico, this analysis could be made with available income and 

expenditure surveys around the world that could further analyze the economic theory regarding 

the regressive nature of gasoline prices. 
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