
This article is under the license CC BY-NC 

 

 

 

 
 

Exchange Rate Pass-Through to Prices in Mexico: 

A Study of the Main Border and Non-Border Cities 

 

Eduardo Saucedo1  -  Tecnológico de Monterrey, México 

Jorge Gonzalez2  -  Instituto Econofinanzas, México 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 El traspaso entre el tipo de cambio e inflación en México: 
un estudio para ciudades fronterizas y no-fronterizas   

 
1 Corresponding author. EGADE Business School Tecnológico de Monterrey; Ave. Rufino Tamayo, Garza García, NL, CP. 
66269, México; E-mail: eduardo.saucedo@tec.mx; Tel.: +52-81-8625-6172 
2 E-mail: jgonzalez@econofinanzas.com; Calz. del Valle #400 Ote, Garza García, NL, CP. 66229, Mexico; Tel.: +52-81-8335-
4755 
* No source of funding for research development 

Revista Mexicana de Economía y Finanzas, Nueva Época 
 

Volumen 16 Número 2, Abril - Junio 2021, pp. 1-24, e468 
 

DOI: https://doi.org/10.21919/remef.v16i2.468 
 

 
(First Received: January 17, 2020, Last Received: August 6, 2020, 

Accepted: September 7, 2020, Published: January 13, 2021) 

This study analyzes the pass-through effect of the exchange rate on the Consumer Price Index (INPC) in border 

and 27 non-border metropolitan areas of Mexico during the period 2002-2019. The database uses monthly 

observations. An autoregressive vector model (VAR) is employed and includes formal employment and price 

indices for each analyzed city, interest rates, exchange rates, the U.S. price index, prices of energy commodities, 

and some control variables. Results indicate that from 2002 to 2016, the exchange rate affected border cities 

more intensely. Pass-through values increase when the period 2017-2019 is included, as these years are 

characterized by significant variations in gasoline prices, prior to its liberalization in December 2017. It is 

recommended that monetary authorities pay more attention to the inflation rate by geographic region. The 

originality of the study lies in its comparison of the country’s different geographical areas and its limitation in 

the lack of data for some of them. It can be concluded that the exchange rate is still a key factor in the Mexico-

U.S. border region´s inflation. 

JEL Classification: E30, E31, E58, F30, F31. 

Keywords: exchange rate pass-through, inflation, Mexico, impulse response function. 

Se estudia el efecto traspaso del tipo de cambio en el Índice de Precios al Consumidor (INPC) en áreas 

metropolitanas fronterizas y 27 no-fronterizas de México durante el periodo 2002-2019 con observaciones 

mensuales. Se emplea un modelo de vectores autoregresivos (VAR) que incluye empleo formal e índices de 

precios de cada ciudad analizada, tasas de interés, tipo de cambio, el índice de precios en USA, precios de 

commodities de energía y diversas variables de control. Los resultados para 2002-2016 indican que el tipo de 

cambio afecta en mayor intensidad a las ciudades fronterizas. Asimismo, los valores de traspaso aumentan en 

forma general cuando se incluye 2017-2019, periodo con variaciones importantes en el precio de la gasolina, 

previo a su liberalización en diciembre de 2017. Se recomienda a las autoridades monetarias presten más 

atención en las inflaciones regionales. La originalidad del estudio radica en comparar zonas geográficas en el 

país y su limitación en la carencia de datos para algunas de ellas. Se concluye que el tipo de cambio continúa 

siendo un factor clave en la inflación de la frontera.   

Clasificación JEL: E30, E31, E58, F30, F31. 

Palabras clave: Efecto traspaso tipo de cambio, inflación, México, funciones impulso respuesta. 
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1. Introduction 
 

The economic history of Mexico over the past few decades has shown that exchange rate movements 

have been highly correlated with the country's inflation rate. The literature about Mexico on this 

subject has been highly focused on two research topics. The first topic analyzes the non-linearity and 

magnitude of the pass-through elasticity between the exchange rate and the inflation rate for 

different periods. For example, according to Capistrán (2012), before 2001 the pass-through between 

the exchange rate and consumer prices was 0.6%, which indicated that a movement in the exchange 

parity had a quick effect on prices. The second topic measures the effectiveness of the Mexican 

Central Bank in reducing the pass-through elasticity implemented in 2001, when a permanent 

inflation-targeting policy of 3% was announced for the following years. Some examples in the 

literature covering these two topics are: Frankel et al. (2005), Nogueira (2010), Capistrán et al. 

(2012), Cortés (2013), Aleem and Lahiani (2013), Peón and Brindis (2014), and Baharumshah Sirag 

and Soon. (2017). 

The pass-through elasticity has been widely analyzed in the literature, at the country level, 

but such analysis has barely been extended to the regional level, despite the high economic 

heterogeneity existing between different economic regions in Mexico. Some of the arguments that 

justify the need to develop new literature focused on measuring pass-through values at a regional 

level are as follows: First, Mexico’s most important trade partner is the U.S. and the effect of such 

trade is not homogenous across different geographic regions in the country, as analyzed by Esquivel 

et al. (2002). Therefore, exchange rate variations would not be expected to have the same effect 

across different economic regions in the country. Second, the Mexican border region has increased 

its economic integration with the U.S. economy since the implementation of the North American 

Trade Agreement in 1994 (now called USMCA). Consequently, since border regions have become 

more integrated with the U.S. economy (Cortez and Camargo (2009), Cañas, et al., (2013)) border 

cities are, as expected, more dollarized than others cities in the country and variations in the 

exchange rate affect the dynamics of prices in those regions differently. If all these arguments are 

correct, then the monetary policy implemented by the central bank could possibly be creating sub-

optimal results at a country level. We believe this topic deserves more attention in the literature. For 

this reason, the aim of this study is to contribute to filling this gap by proposing an analysis of the 

potential heterogeneity that could exist between the CPIs of some border and non-border cities.   

The contribution of this study is twofold. First, the analysis spans from 2002 to 2019 and 

includes border and 27 non-border cities. There are few regional studies about Mexico in the 

literature, but they analyze only the periods before 2010 and not the following years. This article 

includes in the analysis the years 2011-2019, a period where the Mexican peso depreciated 54% 

against the U.S. dollar. In addition, the inflation rate reached its highest level in December 2017 since 

December 2008. Second, the analysis in this study includes a period in which gasoline prices in 

Mexico were liberalized and raised quickly in the following period. Even though gasoline prices were 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56780442200&zone=
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adjusted through bands with maximum and minimum prices during 20163, the real shock on the 

inflation rate hit in January 2017, when gasoline prices increased between 16% and 22% in just one 

month. Therefore, in order to analyze such effect, the analysis has been divided into a period which 

stops in 2016 and another which includes 2017-2019, the period where gasoline prices started to 

increase considerably, previous they were liberalized in December 2017. An analysis of this period 

is deemed relevant because most of the gasoline consumed in Mexico is imported from the U.S. and 

prices increase in different proportions across the country, reflecting international prices and factors 

such as exchange rate variations. Moreover, to the best of our knowledge, there is no literature 

available that captures how the pass-through elasticities varied across places due to this event and 

how producers and consumers absorbed this shock.  

The border cities included in the analysis are Tijuana, Mexicali, Matamoros, Ciudad Juarez, 

and Ciudad Acuña. They are the only ones included in this study because the National Institute of 

Statistics and Geography (INEGI) constructs a Consumer Price Index (CPI) just for these border cities 

in the country. On the other hand, the study includes 27 metropolitan non-border cities4, located 

across different geographic regions in the country. The analyzed period in the study spans from 2002 

to December 2019, with monthly frequency. The study incorporates a VAR econometric model, as 

well as some impulse response functions which capture how the inflation rate reacted to different 

shocks in the exchange rate. 

The remainder of this paper is organized as follows: Section 2 reviews empirical literature 

about Mexico related to the exchange rate and inflation rate pass-through effect. Section 3 describes 

the data, while section 4 addresses the econometric model and justifies the variables used in the 

study. Section 5 presents the results and some arguments to justify such results. Lastly, section 6 

offers the concluding remarks. 

 

2. Review of the Literature on Pass-through in Mexico 
 

In the last fifteen years, most of the literature about Mexico regarding the pass-through between the 

exchange rate and the inflation rate has been mainly focused on analyzing the effectiveness of the 

inflation targeting implemented by the central bank of Mexico in 2001. For example, Capistrán et al. 

(2012) analyze the exchange rate pass-through and different price indices in Mexico. Their results 

indicate that even though the exchange rate pass-through derived from imported prices is complete, 

it declines along the production distribution chain; hence, its impact on long-run consumer prices is 

below 20 percent. Furthermore, the authors mention that Bank of Mexico's adoption of inflation 

targets has had a significant effect on lowering the price level. 

Aleem and Lahiani (2013), using data from 1994 to 2009, consider non-linearities in 

exchange rate pass-through of domestic prices and estimate a threshold vector autoregressive model. 

The authors find that domestic prices in Mexico react strongly to a positive one-unit exchange rate 

shock, just above the threshold level of the inflation rate. Peón and Brindis (2014), in a study from 

 
3 A study from the Government Office in charge of promoting Economic Competitiveness (COFECE) in Mexico explains in detail 

the gasoline price liberalization process implemented in the country. https://www.cofece.mx/wp-content/uploads/2019/01/CPC-

GasolinasyDiesel-30012019.pdf. 
4 Some cities were not included in the analysis because they did not have enough data to be included in the regressions. In total, 27 

cities were included in the VAR model.  

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56780442200&zone=
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1980 to 2010, analyze how a change in nominal exchange rate depreciation is transferred to domestic 

prices. The analysis is carried out using a recursive Structural Vector Autoregression with exogenous 

variables. Aleem and Lahiani (2013) and Peón and Brindis (2014) also analyze the pass-through 

effect on prices in the Mexican economy after the Mexican Central Bank implemented an inflation-

targeting policy in 2001. Other studies analyzing the effectiveness of the central bank with the 

inflation-targeting policy are Choudhri and Hakura (2006), Galindo and Ros (2008), Romero and 

Catalán (2012), Cortés (2013), Baharumshah, Voon, and Wohar (2017), and González and Saucedo 

(2018). 

 

2.1 Review of the Literature on Regional Pass-through in Mexico  
 

There are few studies in the literature about Mexico which analyze the effect of variations in the 

exchange rate on regional prices. One of those studies is by Castillo, Varela, and Ocegueda (2013), 

who analyze the short- and long-run effects of exchange rates on different geographic regions in 

Mexico, from 1982 to 2007. Results indicate that, in general, pass-through has decreased in the past 

few years, but results differ across geographic regions for both short- and long-run effects. Similarly, 

a study by Banxico (2018) finds that pass-through is positive and significant for border cities (0.16% 

accumulated for 12 months), but has little effect on prices in the rest of the country (the elasticity is 

around 0.03%), a value that is small in a low inflation rate environment.  

Another relevant study is by Solorzano (2017), who analyzes the price history of 85,000 items 

across 46 urban areas and 58 industries in the country during the period 2002 to 2010. Results 

indicate that pass-through rates differ across regions and industries. The difference in the pass-

through elasticity values between low and high pass-through regions is nearly one third after twelve 

months. The author indicates that most differences in pass-through rates between regions are 

explained, among other factors, by demand conditions, economic development, distance to the U.S. 

border, import intensity, etc. So far, to the best of our knowledge, these are the only two studies 

available in the literature about regional pass-through in Mexico; this is clear evidence that more 

studies are needed in this direction.   

 

3. The Data 
 

Capistrán et al. (2012) analyze the pass-through effect of the exchange rate on the inflation rate in 

Mexico. In the study, they include endogenous and exogenous variables such as: output gap to control 

for economic activity, interest rate to control for monetary policy activities, industrial production, 

consumer prices, 3-month Treasury bill rate return (for the U.S.), and international energy 

commodity prices. In other studies, Romero and Catalán (2012) include the difference between the 

GDP and the potential GDP (output gap) to control for domestic economic activity. In addition, they 

control for supply shocks in the United States, such as changes in food and energy prices, which are 

considered as highly volatile products. In this study, we have included energy prices in the regression 

estimates.  

 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56780442200&zone=
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Table 1. Description of Variables 

Variable Name Description Source 

Employment at City Level 
IMSS Formal Insured for each city. 

Proxy for economic development 

IMSS Datos Abiertos 

Cete 91-day Interest Rate Monthly data. 

Banxico 

Exchange Rate Currency: Pesos per U.S. dollar Monthly data. 

Banxico 

Country CPI Consumer Price Index Monthly data. INEGI, 

BIE 

Country Core CPI Excluding volatile prices, such as food 

products, energy and government 

tariffs  

Monthly data. INEGI, 

BIE 

Acapulco, Aguascalientes, 

Campeche, Mexico City, 

Chihuahua, Colima, 

Cuernavaca, Culiacan, 

Durango, Guadalajara, 

Hermosillo, La Paz, Leon, 

Merida, Monterrey, Morelia, 

Oaxaca, Puebla, Queretaro, 

San Luis Potosi, Tampico, 

Tepic, Tlaxcala, Toluca, 

Torreon, Veracruz, 

Villahermosa 

Acapulco CPI, Aguascalientes CPI, 

Campeche CPI, Mexico City CPI, 

Chihuahua CPI, Colima CPI, Cuernavaca 

CPI, Culiacan CPI, Durango CPI, 

Guadalajara CPI, Hermosillo CPI, La 

Paz CPI, Leon CPI, Merida CPI, 

Monterrey CPI, Morelia CPI, Oaxaca 

CPI, Puebla CPI, Queretaro CPI, San 

Luis Potosi CPI, Tampico CPI, Tepic 

CPI, Tlaxcala CPI, Toluca CPI, Torreon 

CPI, Veracruz CPI, Villahermosa CPI 

Monthly data. INEGI, 

Tabulados Índice de 

Precios 

Tijuana, Mexicali, Ciudad 

Juarez, Ciudad Acuña, 

Matamoros 

Tijuana CPI, Mexicali CPI, Ciudad 

Juarez CPI, Ciudad Acuña CPI, 

Matamoros CPI 

Monthly data. INEGI, 

Tabulados Índice de 

Precios 

U.S. CPI U.S. Consumer Price Index Monthly data. Bureau 

of Labor Stats. (BLS) 

Energy Commodity Prices Energy commodity price index Monthly data. World 

Bank 

Service Sector Employment 

Share 

Employment in the service sector in 

each city/ Total Employment 

IMSS 

Large Firms Employment 

Share 

Emp. in Large Firms/ Total 

Employment  

ENOE, INEGI 

Gasoline Prices Gasoline Price Index for 87 and 92 

octanes 

Monthly data, INEGI, 

Tabulados 

Source: Authors’ own elaboration. 

 

Some of the variables included in this study are taken from Romero and Catalán (2012) and 

Capistrán et al. (2012), while others are exclusive to this study since they capture relevant factors 

from the border and non-border cities. Table 1 displays a description and sources of all the variables 
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included in this econometric model. The variables included in this study are the CPIs for each of the 

border and non-border cities, the formal employment for each metropolitan area, the interest rate 

(91-day Cete), the nominal exchange rate, and external control variables such as the U.S. Consumer 

Price Index, international energy commodities prices, and domestic control variables such as the 

proportion of people working in the service sector and the proportion of total employees in each city 

working in large firms (+ 250 employees).  

Economic activity could be expected to be different in border cities compared to non-border 

metropolitan cities. For example, Cañas et al. (2013) mention that the economic integration of 

Mexican border cities is highly influenced by the economic activity in the U.S. border neighbor cities. 

As a proxy for measuring the economic labor activity at a city level, the number of employees 

registered in the formal labor market in each of the cities analyzed in this study has been captured 

from the Social Security Government Office (IMSS). Such data has been created by gathering 

employment information from different IMSS delegation offices, a methodology that is considered 

more appropriate to estimate employment numbers at a city level. This variable can be helpful to 

control for economic activity in each analyzed city, and, being monthly series, is very useful for this 

purpose.  

Then a service sector employment share variable is constructed. Such variable is the ratio 

between employment in the service sector (business services, social services, and commerce) in a 

specific city divided by the total employment in the city. It is estimated because employment in the 

service sector is expected to be more aligned with the economic activity in such city and less related 

with the economic activity in external places (i.e. U.S. economic activity). In addition, in order to 

capture how labor structure changes over time in the analyzed cities, a second variable called (size) 

is constructed. Such variable is the number of people in a city working in large firms (+ 250 

employees) divided by the total employment in the same city. This is relevant because it could be 

expected that, in general, large firms would be more exposed to trade issues (exchange rate 

variations) than small firms and, at the same time, some economic sectors would be more exposed to 

variations in the exchange rate than others.  

Another variable included in the analysis is the 91-day interest rate (91-day Cete) which 

captures the monetary policy changes implemented by the Central Bank of Mexico. Such variable is a 

good measure of changes in the domestic monetary policy in the short-run. The annual percent 

change in the CPI is another variable included and captures the seasonally adjusted annual inflation 

rate, as previously done by Capistrán et al. (2012) and González and Saucedo (2018). Section 1.1 in 

the appendix shows the CPI series before and after the seasonal adjustment.5 The U.S. CPI is included 

as a control variable because changes in the U.S. consumer prices are expected to be followed by 

changes in the monetary policy implemented by the Federal Reserve. Lastly, energy prices are also 

included as a control variable since they reflect global demand expectations, so, ceteris paribus, they 

must affect the behavior of domestic prices.  

 
5 A multiplicative X-11 ARIMA Seasonal Adjustment Method is used to obtain the new series. 
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The study uses monthly data and spans from January 2002 to December 2019.6 The entire 

analyzed period is split into two sub-periods. The first sub-period starts in January 2002 and finishes 

in December 2016, eliminating the potential effects on prices from the gasoline price shocks that 

began in January 2017. The second period (January 2017 onwards) covers the period in which 

gasoline prices in Mexico were more volatile.  

 

4. The Econometric Model 
 

This study employs a vector autoregressive model (VAR) to estimate the transmission rate from local 

currency depreciation to the inflation rate. VAR models allow endogenous and exogenous variables 

to interact with each other and are useful to construct impulse response functions. The econometric 

model implemented here is different from those implemented by Capistrán et al. (2012) and Cortés 

(2013), because it includes external and exogenous exchange rate shocks. The objective in this study 

is to examine how consumer prices in border and non-border cities respond when there are 

movements in the exchange rate values. The estimated econometric model examines demand shocks, 

which, in turn, include changes in employment at the regional level used to control for exchange rate 

shocks generated by the economic activity. Such models can be useful to identify how each city 

responds differently to exchange rate shocks.  

Before the VAR model is estimated, a Johansen test is implemented to analyze the relationship 

in the long-run among all the variables. Results indicate that most variables do not show any evidence 

of cointegration (see appendix section 1.2, a few cities show only one cointegration equation, but 

most of them none).7 Subsequently, each variable in levels is examined to determine whether or not 

unit-roots exist. Results in section 1.3 in the appendix indicate that just three variables are stationary 

in the initial series. To make all of them stationary, the 12th difference of the logarithms is estimated8 

and the results are shown in section 1.3 in the appendix. Different unit root tests are implemented, 

and then the one that reports the best fit is chosen. All unit roots of equations remain inside the unit 

circle root to obtain stable results. Optimal lags are also reported in table 1.3 in the appendix. Results 

indicate that all variables, including the CPI for each city, are stationary. Given the previous test 

results, a VAR model is proposed: 

 

𝑦𝑡= 𝑐 + 𝐴(𝐿)𝑦𝑡 +  𝐵(𝐿)𝑥𝑡 + 𝑢𝑡     (1) 

 

where 𝑦𝑡= [ ∆12𝑙𝑛𝐿,  ∆12𝑙𝑛𝑅,  ∆12𝑙𝑛𝐸𝑥𝑐 𝑅𝑎𝑡𝑒,  ∆12𝑙𝑛𝐶𝑃𝐼,] is a vector of endogenous 

variables; 𝑥𝑡=[ ∆12𝑙𝑛𝑈𝑆 𝐶𝑃𝐼,  ∆12𝑙𝑛𝐸𝑔𝑦, 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠,  𝑆𝑖𝑧𝑒, 𝐶𝑟𝑖𝑠𝑖𝑠] is a vector of exogenous variables; 𝑐 is 

a vector of constants; 𝑢𝑡 is a residual vector; and A(L) and B(L) are polynomial matrices with the lag 

operator L. It is important to mention that L refers to the employment level in each city; R is the 

interest rate (91-day Cete); Exc. Rate refers to the exchange rate; and CPI is the consumer price index 

 
6 The Bank of Mexico estimates indicate that inflation rate became stationary in October 2001. See 

http://www.banxico.org.mx/publicaciones-y-discursos/publicaciones/informes-periodicos/trimestral-inflacion/%7B862B9666-

6415-C183-0B67-8764ECDD8F3B%7D.pdf 
7 Among all analyzed cities, just Guadalajara and Puebla City show evidence of co-integration, then VAR models are used. 
8 The variables are in logarithms, then the 12th difference of such logs is estimated, thereby calculating the annual change of each 

variable. Such methodology is also used by Capistrán, et al. (2012). 
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(CPI by country or city). The U.S. CPI refers to the consumer price index in the U.S. and, lastly, the Egy 

variable refers to the energy commodities international price. Services encompass employment 

services share in total employment and size refers to the percentage of workers in the metropolitan 

area working in large firms (+250 employees). A dummy variable called crisis is added into the 

econometric model and takes the value equal to 1 when the Mexican economy has been in recession 

and 0 for everything else. All the variables are presented in the 12th difference of natural logarithms, 

except those referring to percentages or dummies. A single model is estimated for each border and 

non-border city, and a general econometric model which includes all border cities and all non-border 

cities in the study is incorporated. The optimal number of lags is obtained throughout the SIC 

criterion implemented for each model.9 In general, one lag is added to the VAR model to solve any 

autocorrelation problems. 

 

4.1 Control Variable Justification  
 

In the VAR model, the U.S. CPI is used as an external shock variable to observe how consumer prices 

react when prices in the U.S. change. In addition, energy commodity prices are also used as an 

external variable to observe how the CPI changes after a world price shock. These two variables are 

exogenous because Mexico is an open, price-taker economy and shocks in the global market affect 

the formation of domestic prices, but not the other way around. As was already mentioned, a control 

variable (services) is used and refers to the percentage of people working in the service sector in 

each of the cities analyzed in the study. A higher percentage is expected to indicate that such economy 

is less dollarized; therefore, its economic cycle is more dependent on internal factors. In addition, the 

model controls for firm size values. Such data is obtained from the National Employment Survey 

(ENOE)10. Shocks in the exchange rate are identified by using generalized impulse response 

functions11. The central bank could react by modifying the interest rate, which would affect the 

exchange rate and, consequently, the inflation rate. This mutual dependence among such variables is 

captured in the econometric model. In addition, the impulse response functions included in this study 

are like those presented by Koop, Pesaran, and Potter (1996), who defined the generalized impulse 

response as follows: 

 

𝜑𝑗
𝑔(𝑛) = 𝜎𝑗𝑗

−1/2
𝑨𝑛 ∑ 𝒆𝑗,     𝑛 = 0,1,2, …    (2) 

 

The equation (2) measures the effect of one standard error shock in the jth equation at time t 

on expected values of x (the vector that included dependent variables in the VAR system) at time t+n. 

The term 𝑨𝑛 refers to a recursive matrix that contains the responses of all the variables in the system 

 
9 LM Tests (for autocorrelation) and normality tests are used. 
10 Original data is available on a quarterly basis and starts in 2005. Some adjustments have been made. First, the database has been 

transformed into monthly data. Second, for the period 2002-2004 the same behavior has been assumed as in 2005. Third, in the 

case of some cities, available data starts in 2017-2019; in such cases, the missing values for previous years have been replaced 

using state values.  
11 Advantages to using generalized impulse response are that they are invariant to the order of the variables.  
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to every shock. Lastly, 𝒆𝑗 has a multivariate normal distribution and represents the error distribution 

in the system. Generalized impulse responses take into consideration the historical patterns of 

correlations observed among the different shocks. In general, a positive relationship is expected 

between the exchange rate and the inflation rate. In other words, a depreciation in the Mexican peso 

against the U.S. dollar it expected to lead to more inflation, and vice versa. In the case of U.S. CPI and 

energy prices, an increase in external prices is expected to lead eventually to an increase in domestic 

prices as well.  

 

5. Results 
 

This section shows the impulse response functions after developing the VAR model for each of the 

analyzed border and non-border cities. To see how variations in the exchange rate affect consumer 

prices, a 1% depreciation in the exchange rate is simulated. Results are presented in elasticities and 

show the accumulated pass-through effect from variations in the exchange rate to the inflation rate. 

The elasticity in period ɛ is calculated as follows: 

 

∈𝑡: 
∆%CPIt,t+ε

∆%Exc Ratet,t+ε
,     (3) 

 

where ∆%𝐶𝑃𝐼𝑡,𝑡+𝜀 is the percentage change in prices in ɛ periods after the shock and 

∆%𝐸𝑥𝑐 𝑅𝑎𝑡𝑒𝑡,𝑡+𝜀 is the percentage change in the exchange rate for the same period. The graphs show 

an accumulated pass-through effect which expands up to 36 months.  

 

5.1 Pass-Through Country Estimates 
 

The left-hand graph in figure 1 shows the pass-through elasticity from 2002 to 2016. Those years 

exclude the 2017-2019 period when gasoline prices increased rapidly. The elasticity value is 0.04% 

after 36 months. Confidence intervals in figure 1 (in dotted lines) show that zero is excluded, thereby 

indicating that they are relevant and statistically different from zero.  

 

  

Figure 1. Mexico's Country Level Pass-Through Effects: 

Excluding and Including the Gasoline Price Liberalization Period 
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Note: We recognize gasoline prices were liberalized in December 2017, but prices started to increase 

considerably since January 2017 and sometimes we refer as if the liberalized price period were started since 

January 2017.  

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. Black lines are 

the impulse responses for the inflation rate over 36 months. Gray lines represent a 95 percent confidence 

interval for the impulse response functions. 

 

Furthermore, the right-hand graph in figure 1 includes the period where gasoline prices 

started to increase considerably previous its price liberalization in December 2017 and indicates that 

the country's accumulated pass-through elasticity is 0.07% after a 36-month shock in the same 

period, which is close to the value obtained by Cortés (2013). Estimated coefficients in most periods 

are statistically significant; thus, the econometric model is appropriate to explain the effects of 

exchange rates on price changes. Despite these results, the pass-through value is still low when 

compared to Capistrán et al. (2012) or Pérez (2012). It is important to mention that when core 

inflation is analyzed, results indicate that the elasticity value obtained for the 2002-2016 period is 

0.08% throughout the 36 months, but when the liberalized gasoline price period is included the value 

increases to 0.12%, a similar pattern (significance) as the one shown for the total consumer price 

index. Appendix 1.5 shows a summary of pass-through values for different cities and at the national 

level.  

 

5.2 Pass-Through Estimates in Border Cities 
 

According to INEGI statistics, during 2017 annual prices in border cities rose as follows: Tijuana 

(8.1%); Matamoros (7.1%); Ciudad Juarez (7.0%); and Ciudad Acuña (7.4%). Those numbers are 

higher than the country-level average inflation rate that stands at 6.7% during the same period. 

Figure 2 displays the impulse response functions for the same border cities during the analyzed 

period. Results indicate that Tijuana has the highest pass-through elasticity value, reaching 0.28% 

after 36 months. Matamoros and Ciudad Juarez are in second place, with an elasticity of 0.17%, then 

Ciudad Acuña with a pass-through value of 0.16% and, lastly, Mexicali has an elasticity of 0.13%. It is 

important to emphasize that pass-through values are statistically significant for most periods in all 

border cities and their values are above the country average pass-through value. Results in this study 

are consistent with previous studies, such as Solorzano (2017) who finds statistical significance for 

border cities, except for Matamoros. 
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Figure 2. Pass-Through Effects in Border Cities: 

Excluding and Including the Gasoline Price Liberalization Period 
Note: We recognize gasoline prices were liberalized in December 2017, but prices started to increase 

considerably since January 2017 and sometimes we refer as if the liberalized price period were started since 

January 2017.  

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. Black lines are 

the impulse responses for the inflation rate over 36 months. Gray lines represent a 95 percent confidence 

interval for the impulse response functions.  
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Ciudad Acuña and Mexicali 0.09%. These pass-through values are also statistically significant, but 

their impact on the inflation rate is smaller in comparison with the estimates obtained when the 

increase of gasoline prices is included in the analysis. There are some hypotheses to consider about 

why pass-through values are higher when the whole sample is included (2002-2019). In December 

2017 gasoline prices were liberalized, but since January 2017 gasoline prices increased surprisingly 

and not consistent with fluctuations in oil prices. Appendix 1.4 shows the 12-month standard 

deviation for gasoline prices. Before 2017, the standard deviation values oscillated between 1 and 2, 

but averaged 4.37 after gasoline prices were liberalized.  

 

5.3 Pass-Through Estimates in Non-Border Cities 
 

Figure 3 shows the effect that a 1% change in the exchange rate has on the inflation rate in 27 non-

border metropolitan cities. All the cities included in this study are presented in appendix 1.5, but just 

the cities with the highest elasticity values are mentioned here. As mentioned previously, results 

indicate that pass-through values are smaller in non-border cities than those obtained in border 

cities. The highest elasticity values among all non-border metropolitan cities analyzed are in Morelia 

(0.14%), Chihuahua (0.13%), Culiacan (0.13%), La Paz (0.12%), Colima (0.11%), Tlaxcala (0.11%), 

Monterrey, and Querétaro (0.08%) after 36 months, while the pass-through values in the rest of the 

cities are very small or statistically non-significant.  

 

  

 
 

-0.04

-0.02

0

0.02

0.04

0.06

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

Months

Mexico City 2002-2016

-0.04

-0.02

0

0.02

0.04

0.06

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

Months

Mexico City 2002-2019

-0.05

0.00

0.05

0.10

0.15

0.20

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

Months

Monterrey 2002-2016

-0.10

0.00

0.10

0.20

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

Months

Monterrey 2002-2019



13 

 
 

Revista Mexicana de Economía y Finanzas, Nueva Época, Vol. 16 No. 2, pp. 1-24, e468 
DOI: https://doi.org/10.21919/remef.v16i2.468 

 
 

  

  
Figure 3. Pass-Through Effects in Non-Border Cities: 

Excluding and Including the Gasoline Price Liberalization Period 
Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. Black lines are 

the impulse responses for the inflation rate over 36 months. Gray lines represent a 95 percent confidence 

interval for the impulse response functions.  

 

When the 2017-19 period is excluded from the analysis, the pass-through estimates for the 

non-border metropolitan cities become weaker. This is different in comparison with the full sample, 

where 20 of the 27 cities show a significant relationship. In this case (sub-sample) 7 cities are found 

to be statistically significant. The impulse response functions are statistically significant only for 

Colima, Culiacan, Morelia, Monterrey, Queretaro, Torreon, and Merida, where the pass-through 

values are between 0.03 and 0.08%. Only Culiacan shows a high pass through (0.21%). This value 

indicates that even if the Mexican peso had depreciated during a portion of the analyzed period, 

prices would have barely changed in non-border cities. Nevertheless, when gasoline prices increased 

surprisingly in January 2017 and prices were adjusted to international levels, taxes, etc., producers 

transferred a portion of the shock, which put pressure on the inflation rate. 

It is also important to mention that a different price formation dynamic plays out in Mexico 

City, Estado de Mexico, Puebla, and Guadalajara in comparison to border cities. There is no clear 

explanation to clarify such difference in price dynamics. A potential factor could be that in large cities 
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such as Mexico City, Guadalajara, etc. housing is an important factor in the local inflation rate and its 

connection with the exchange rate is not clearly related.  

 

5.4 Pass-Through values for the entire Border and Non-Border 

geographic areas 
 

Overall impulse response functions are estimated for the border and non-border cities. In order to 

obtain those estimates, each city has been weighted according to the National Consumer Price Index 

(INPC) methodology, the service sector employment share, and large firm employment for each city 

included in the study. Results indicate that, as expected, pass-through values are higher for border 

cities than for non-border cities. Elasticity after 36-months is 0.21% for border cities and 0.05% for 

non-border cities after 18-months. Results are statistically non-significant in the 24th and 36th months 

in the case of non-border cities. 

 

  

  
Figure 4. Pass-Through Values in Border and Non-Border Cities: 

Excluding and Including the Gasoline Price Liberalization Period 
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Note: We recognize gasoline prices were liberalized in December 2017, but prices started to increase 

considerably since January 2017 and sometimes we refer as if the liberalized price period were started since 

January 2017.  

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. Black lines are 

the impulse responses for the inflation rate over 36 months. Gray lines represent a 95 percent confidence 

interval for the impulse response functions. 

 

Figure 4 shows overall estimates for the border and non-border areas during the 2002-2016 

and 2002-2019 periods. During the 2002-2016 period (before gasoline shock prices), the exchange 

rate does not have a statistically significant effect on prices in the case of non-border cities, but when 

the entire period is included (2002-2019) the effect becomes statistically significant and is close to 

0.04%, but does not show significance after the 20th month. In the case of border cities, the effect is 

statistically significant in both periods, 0-13% for 2002-2016 and above 0.20% for the whole sample 

(2002-2019) after 36 months. 

Distortions in prices after gasoline shock prices (in 2017) plus the lagged exchange rate 

effects could possibly affect price formation across cities, but higher effects on border cities could be 

expected. Cortez and Camargo (2009), and Cañas et al. (2013) find that the economic integration 

between the U.S. and Mexico border cities has increased considerably since 1994 when NAFTA (now 

called USMCA) came into force. Therefore, border cities could be expected to be more dependent on 

the U.S. dollar than other Mexican cities.  
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Figure 5. Elasticities and % Workers in Service Sector & Large Firms (2002-2019) 

Source: Author´s estimations using data from ENOE, INEGI. We did not consider cities with no significance. 

 

Figure 5 shows a scatter plot for results of the 2002-2019 sample. The y-axis labels for both 

graphs shows the elasticities for all cities with statistically significant values. The x-axis on the left-

hand graph labels the % of workers in the service sector and the right-hand graph labels the % 

employees of total employees working in large firms. The left-hand graph shows a negative 

relationship between pass-through values and the percentage of employees in the service sector. The 

trend line for such scatter plot indicates that an increase in the percentage of employees in the service 

sector reduces the pass-through elasticities. The right-hand graph shows a positive relationship 

between the pass-through values and the % employees of total employees in the city working in large 
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firms. The trend line for this graph shows that when more people in a city are working in large firms 

then the pass-through value increases.  

 

Table 2. Analyzed Period 2002-2019 

  

% Service Sector 

Employment in Total 

Employment 

% Large Firms in Total 

Firms 

Non-Border 

Cities 
55% 15.50% 

Border Cities 38% 27.50% 

Source: Author´s estimations using data from ENOE, INEGI. 

 

Table 2 shows some values which could be helpful to better explain the results found in 

Figure 5. The second column shows the average proportion of employees among all employees in 

each border city working in large firms; such average value is 27.50% and is higher by far than the 

proportion existing in non-border cities which is 15.50%. Large firms are expected to be more 

dependent on exports/imports (mainly with U.S.) in comparison to small firms. There are some 

theories that support this argument. For example, Williams (2011) mentions “The statistical analysis 

revealed that size, not age, has a significant impact on export behavior”. Similarly, Zaclicever, (2015) 

mentions that small and medium firms face several obstacles in international activities in comparison 

to large firms. Some additional literature that supports the argument that large firms are more 

involved in international trade in comparison to small and medium firms is Lee et al. (2913) and 

Ruzzier and Ruzzier (2015). All these results could be helpful to explain the pass-through values 

obtained in border cities.  

Another factor that could be helpful to explain why border cities show a higher pass-through 

value in comparison to the values obtained for non-border cities is related with the importance of 

the service sector in the local economy. Results in Table 2 indicate that the service sector in border 

cities represents, on average, 38% of the total economic activity and 55% in the case of non-border 

cities. Capistrán (2012) and Cortés (2013) find no relationship between exchange rate and CPI in the 

service sector CPI or non-tradable goods. Similarly, Solorzano (2017) finds a small or not significant 

pass-through effect for the service sector and a positive pass-through value in the manufacturing 

sector. 

 

6. Conclusion 
 

Most of the literature about Mexico regarding pass-through elasticities between the exchange rate 

and inflation rate has been focused on analyzing the entire country and just a few studies have 

analyzed the heterogeneity of pass-through values across different geographic regions around 

Mexico. This study is innovative and different from previous ones because it compares CPIs in cities 

that are expected to be more dollar dependent (border cities) and cities that are expected to be less 

dollar dependent (non-border cities). In addition, the analysis includes a period (2017-2019) where 
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gasoline prices increased considerably and then liberalized late in December 2017 and increased by 

18% starting in January 2017 and the country inflation rate increased to nearly 7% in that year, a 

level not seen since 2008. For such reason, the analysis differentiates between the 2002-2016 sample 

and the 2002-2019 sample period. 

Results indicate that the accumulated pass-through elasticity of Mexico's CPI during the 

2002-2019 period is 0.07%, a small pass-through value even though it was influenced by the 8% 

appreciation in the Mexican peso against the U.S. dollar in 2017. Results also indicate that pass-

through values are somewhat higher in border cities than in non-border cities. Tijuana, Ciudad 

Juarez, and Matamoros are the three border cities with the highest impulse response functions during 

the analyzed period. When the sample is split between the period before and after gasoline increased 

sharply in January 2017, pass-through values are found to be consistently a little higher in all border 

cities during the latter period.  

It can also be mentioned that border cities are smaller in comparison to other larger cities in 

the country and, consequently, the CPI in those small border cities is more sensitive to exchange rate 

shocks than elsewhere in the country. Other factors that could be relevant to justify the higher pass-

through values found in border cities in comparison to non-border cities are the economic 

integration that has continuously increased in the last years between the Mexican north border cities 

and the U.S. south border cities because of NAFTA. A second factor could be related to the small size 

of the service sector in border cities in comparison to non-border cities. Literature about this was 

provided which argues that large service sectors in a city could make local economies more 

independent from external shocks (exchange rate variations). A third factor could be related to the 

percentage of people among total employees in a city working in large firms. Literature provided 

about this argues that, in general, large firms are more dependent on international trade (exchange 

rate variations) than small and medium firms. 

Results also indicate that the pass-through effect is smaller or non-significant in non-border 

cities, such as Ciudad de Mexico, Guadalajara, Puebla, and Toluca. In addition, there are some non-

border industrial cities, such as Monterrey, Chihuahua, Torreon, and Queretaro, which show a weak 

reaction also to exchange rate variations. Results also indicate that the dynamic of prices in cities 

such as La Paz, Culiacan, Colima, and Morelia is also affected by variations in the exchange rate even 

though these cities are not industrial cities. Lastly, given the scarcity of studies analyzing the effects 

of monetary policy at the regional level in Mexico, the results obtained in this study are expected to 

be relevant for government officials and practitioners and inspire them to develop more research in 

this direction.  

 

Acknowledgments 

An earlier version of this paper was presented during the IX International Financial Research 

Conference (FIMEF) in Mérida, Yucatán, in August 2019. The authors wish to thank the discussant 

for very detailed comments that helped improve this paper and seminar participants for discussions. 

The usual disclaimer applies. 

 

 

 



 
18 

 

 
 

REMEF (The Mexican Journal of Economics and Finance) 
Exchange Rate Pass-Through to Prices in Mexico: A Study of the Main Border and Non-Border Cities 

References 
[1] Aleem, A., & Lahiani, A. (2013). A Threshold Vector Autoregression Model of Exchange Rate Pass-

through in Mexico. Research in International Business and Finance, 30(1), 24–33. DOI: 

10.1016/j.ribaf.2013.05.001. 

[2] Baharumshah, A. Z., Sirag, A., & Soon, S. (2017). Asymmetric Exchange Rate Pass-through in an 

Emerging Market Economy: The Case of Mexico. Research in International Business and Finance, 41, 

247–259. DOI: 10.1016/j.ribaf.2017.04.034. 

[3] Baharumshah, A., Voon, & S., Wohar, M. (2017). Markov-switching analysis of exchange rate pass-

through: Perspective from Asian countries. International Review of Economics & Finance, 51, 245–

257. DOI: 10.1016/j.iref.2017.05.009. 

[4] Banco de México (2018). El Traspaso del Tipo de Cambio a los Precios en México: Un Análisis Regional. 

Extracto del Reporte sobre las Economías Regionales Enero – Marzo 2018, Recuadro 2, 23-26. 

[5] Capistrán, C., Ibarra, R., & Ramos-Francia, M. (2012). El Traspaso de Movimientos del Tipo de Cambio 

a los Precios: Un Análisis para México. El Trimestre Económico, 74(316), 813–838. DOI: 

10.20430/ete.v79i316.77. 

[6] Cañas, J., Coronado, R., Gilmer, R. W., & Saucedo, E. (2013). The Impact of the Maquiladora Industry on 

US Border Cities. Growth and Change, 44(3), 415-442. DOI:org/10.1111/grow.12014. 

[7] Castillo, R., Varela, R., & Ocegueda J. (2013). Traspaso del Tipo de Cambio a Nivel de Precios: Un Análisis 

Regional. Economía, Sociedad y Territorio, 13(43), 675–695. DOI: 10.22136/est00201343. 

[8] Chiquiar, D. (2002). Regional Implications of Mexico’s Trade Liberalization, Mimeo. 

[9] Choudhri, E. U., & Hakura, D. S. (2006). Exchange Rate Pass-through to Domestic Prices: Does the 

Inflationary Environment Matter? Journal of International Money and Finance, 25(4), 614–639. DOI: 

10.5089/9781451859867.001. 

[10] Cofece (2019). Transición Hacia Mercados Competidos de Energía: Gasolinas y Diesel. Disposable at: 

https://www.cofece.mx/wp-content/uploads/2019/01/CPC-GasolinasyDiesel-30012019.pdf, (last 

consulting date at 05 may 20). 

[11] Cortés, J. F. (2013). Estimating the Exchange Rate Pass-through to Prices in Mexico. Política Monetaria. 

Banco de México. http://www.banxico.org.mx/publicaciones-y-

discursos/publicaciones/documentos-de-investigacion/banxico/%7BDB9C9151-9C0A-1B2B-4B34-

0480983D83B1%7D.pdf. 

[12] Cortez, W., Camargo, AL. (2009). Labor Market Integration between Northern Mexico and Southern 

United States: an empirical investigation. Ensayos, 28 (1), 21-60. 

[13] Delajara, M. (2012). Sincronización entre los Ciclos Económicos de México y Estados Unidos. Nuevos 

Resultados con base en el análisis de los Indices Coincidentes Regionales de México. Banco de México, 

2012-01. 

[14] Esquivel, G., Lederman, D., Messmacher, M., & Villoro, R. (2002). Why NAFTA did not reach the South. 

World Bank, Washington, DC. 

[15] Frankel, J. A., Parsley, D. C., & Wei, S. J. (2005). Slow Pass-through around the World: A New Import for 

Developing Countries? Working Paper 11199, National Bureau of Economic Research. 

DOI:10.1007/s11079-011-9210-8. 

[16] Galindo, L. M., & Ros, J. (2008). Alternatives to inflation targeting in Mexico. International Review of 

Applied Economics, 22(2), 201-214. DOI: 10.1080/02692170701880718. 

[17] González, J., & Saucedo, E. (2018). Traspaso Depreciación-Inflación en México: Análisis de Precios al 

Consumidor y Productor. Revista mexicana de economía y finanzas, 13(4), 525-545. DOI: 

10.21919/remef.v13i4.337. 



19 

 
 

Revista Mexicana de Economía y Finanzas, Nueva Época, Vol. 16 No. 2, pp. 1-24, e468 
DOI: https://doi.org/10.21919/remef.v16i2.468 

[18] Koop, G., Pesaran, M. H., & Potter, S. M. (1996). Impulse Response Analysis in Nonlinear Multivariate 

Models. Journal of Econometrics, 74(1), 119-147.SECCIÓN 4.1. 

[19] Lee, S., Upneja, A., Özdemir, Ö., & Sun, K. A. (2014). A synergy effect of internationalization and firm 

size on performance. International Journal of Contemporary Hospitality Management. 

[20] Nogueira Junior, R. P. (2010). Inflation Environment and Lower Exchange Rate Pass-through in Brazil: 

Is There a Relationship? Revista Brasileira De Economia, 64(1), 49–56. DOI: 10.1590/s0034-

71402010000100003. 

[21] Peón, S. B. G., & Brindis, M. A. R. (2014). Analyzing the Exchange Rate Pass-through in Mexico: Evidence 

Post Inflation Targeting Implementation. Ensayos Sobre Política Económica 32(74), 18–35. 

DOI:10.1016/s0120-4483(14)70025-9. 

[22] Pérez, O. (2012). El Traspaso del Tipo de Cambio a los Precios: Una Aproximación al Caso de México. 

Economía Informa, 376, 61-74. 

[23] Rodríguez, A., & Sánchez, J. (2005). Economic Polarization through Trade: Trade Liberalization and 

Regional Growth in Mexico. In R. Kanbur, & A. Venables (Eds.), Spatial Inequality and Development. 

Oxford University Press, 237–260. DOI:10.1093/0199278636.003.0010. 

[24] Romero, U., Catalán, O. (2012). PIB Potencial y el Ciclo de la Economía Mexicana: Un Enfoque de Filtros 

Univariados. Economía Informa, 409, 24-41. 

[25] Ruzzier, M., & Ruzzier, M. K. (2015). On the relationship between firm size, resources, age at entry and 

internationalization: the case of Slovenian SMEs. Journal of business economics and management, 

16(1), 52-73. 

[26] Solorzano, J. D. (2017). Heterogeneous Exchange Rate Pass-Through in Mexico: What Drives It? 

University of Warwick. 

[27] Williams, D. A. (2011). Impact of firm size and age on the export behaviour of small locally owned firms: 

Fresh insights. Journal of International Entrepreneurship, 9(2), 152. 

[28] Zaclicever, D. (2016). Firm size and export performance: Evidence from Uruguayan manufacturing 

SMEs. 

 

Appendix 

Section 1.1 
 

Figure A.1: Seasonal Adjustment for Consumer Price Index 2012:2019 

Original Series Seasonally Adjusted  
 

 

 

 
Source: Authors’ estimations, with data from INEGI. 
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Figure A.1 includes on the left-hand side non-seasonally adjusted values for the border and 

the non-border regions. Such values include seasonal Christmas and summer effects, a period when 

the government traditionally provides a subsidy to consumers due to a seasonal increase in energy 

prices. On the right-hand side, the graph includes seasonally adjusted values which show less 

variability once the seasonal effects are eliminated. The estimations in this study include only 

seasonally adjusted series.  

 
Section 1.2 

Table A.1: Johansen Cointegration Test 
City Linear Quadratic Lags City Linear Quadratic Lags 

Intercept 
no trend 

Intercept 
trend 

Intercept 
trend 

Intercept 
no trend 

Intercept 
trend 

Intercept 
trend 

Mex. City CPI 0 0 0 1 Hermosillo CPI 0 1 1 1 

Guadalajara 
CPI 

0 1 1 1 La Paz CPI 0 0 0 1 

Monterrey CPI 0 0 0 1 Morelia CPI 0 0 0 1 

Puebla CPI 0 1 0 1 Oaxaca CPI 0 0 0 1 

Toluca CPI 0 0 0 1 Tampico CPI 0 1 0 1 

Leon CPI 1 1 0 1 Tepic CPI 0 0 0 1 

Torreon CPI 0 0 0 1 Tlaxcala CPI 1 1 0 1 

Queretaro CPI 1 0 0 1 Veracruz CPI 0 1 0 1 

SLP CPI 0 0 0 1 Villahermosa CPI 1 1 1 1 

Merida CPI 1 1 0 1 Tijuana CPI 0 0 0 1 

Acapulco CPI 0 0 0 1 Mexicali CPI 0 0 0 1 

Aguascal. CPI 2 0 0 1 Cd.Juarez CPI 0 0 0 1 

Campeche CPI 1 1 0 1 Cd. Acuña CPI 0 0 0 1 

Chihuahua CPI 1 0 0 1 Matamoros CPI 0 0 0 1 

Colima CPI 1 1 1 1 Total Country CPI 0 0 0 1 

Cuernav. CPI 0 0 0 1 Core CPI 0 0 0 1 

Culiacan CPI 0 0 0 1 Border Cities 1 1 1 1 

Durango CPI 0 0 0 1 Non-Border Cities 1 1 1 1 

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. 

 

Table A.1 shows the results for the Johansen Cointegration Test under different conditions. 

The equation for this test includes employment, exchange rate, interest rate, CPI by city, and the 

exogenous variables U.S. CPI and energy commodity prices. Results show strong evidence of non-

cointegration for most of the variables included in this study. The number of lags used in the model 

is one, obtained throughout the SIC test. In general, results do not show strong evidence of 

cointegration for all cities.  
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Section 1.3 
Table A.2: Unit Root Test 

Variable T student Lags Test Eq T student Lags Test Eq 
Tijuana CPI -2.31 1 Aug DF -3.27** 1 DF 

Mexicali CPI -2.93 1 Aug DF -3.85** 1 Aug DF 
Cd Juarez CPI -3.09 1 Aug DF -3.53** 13 Aug DF 
Cd Acuña CPI -3.15*** 1 Aug DF -3.37** 1 DF 

Matamoros CPI -1.71 3 Aug DF -2.75*** 3 DF 
National CPI -2.31 2 Aug DF -2.97** 2 DF 
Core CPI -1.67 4 Aug DF -3.03** 8 DF 

Mexico City CPI -2.79 2 Aug DF -3.49* 13 DF 
Guadalajara CPI -2.83 2 Aug DF -2.96** 14 DF 
Monterrey CPI -2.84 1 Aug DF -2.61*** 2 DF 

Puebla CPI -1.69 2 Aug DF -2.77*** 13 DF 
Toluca CPI -2.73 1 Aug DF -2.99** 13 DF 
Leon CPI -3.13*** 1 Aug DF -2.87** 13 DF 

Torreon CPI -1.95 1 Aug DF -3.27** 8 DF 
Queretaro CPI -1.83 1 Aug DF -3.23** 8 DF 
SLP CPI -2.15 2 Aug DF -3.37** 2 Aug DF 

Merida CPI -2.62 2 Aug DF -3.19** 13 DF 

Acapulco CPI -1.89 16 Aug DF -2.76* 13 DF 

Aguascalientes CPI -1.71 13 Aug DF -2.92** 13 DF 

Campeche CPI -1.85 13 Aug DF -3.32* 13 Aug DF 

Chihuahua CPI -2.05 13 Aug DF -2.89** 13 DF 

Colima CPI -2.49 16 Aug DF -3.35* 4 Aug DF 

Cuernavaca CPI -2.63 13 Aug DF -4.32*** 1 DF 

Culiacán CPI -2.47 13 DF -2.85* 13 DF 

Durango CPI -2.31 16 Aug DF -3.5** 4 Aug DF 

Hermosillo CPI -3.07 13 Aug DF -1.82* 1 
DF without 

con 

La Paz CPI -1.59 13 DF -3.82** 13 Aug DF 

Morelia CPI -2.05 13 Aug DF -5.05*** 1 Aug DF 

Oaxaca CPI -2.01 13 Aug DF -3.42* 14 Aug DF 

Tampico CPI -1.681 13 Aug DF -4.67*** 1 Aug DF 

Tepic CPI -2.079 13 DF -2.53*** 13 DF 

Tlaxcala CPI -1.369 13 DF -3.461** 13 Aug DF 

Veracruz CPI -1.81 16 DF -3.04** 13 DF 

Villahermosa CPI -2.05 16 DF -2.73* 13 DF 

Border CPI -2.48 2 Aug DF -3.34** 1 Aug DF 
Non-Border CPI -2.34 2 Aug DF -3.01** 14 DF 

Tijuana Employment -1.62 4 Aug DF -3.43** 4 Aug DF 
Mexicali Employment -2.55 3 Aug DF -3.20** 13 DF 
Cd Juarez 
Employment 

-2.14 4 Aug DF -2.88** 15 DF 

Cd Acuña 
Employment 

-1.73 4 Aug DF -3.55** 15 Aug DF 
Matamoros 
Employment 

-1.97 3 Aug DF -2.36** 14 DF without 
const Cdmx Employment -2.93 6 Aug DF -3.47** 5 Aug DF 

Guadalajara 
Employment 

-1.94 4 Aug DF -2.62*** 13 DF 
Monterrey 
Employment 

-3.35*** 5 Aug DF -4.03* 4 Aug DF 
Puebla Employment -2.72 4 Aug DF -3.57** 5 Aug DF 

Toluca Employment -3.39 4 Aug DF -3.57* 4 DF 
Leon Employment -1.59 2 Aug DF -2.67*** 3 Aug DF 
Torreon Employment -2.17 3 Aug DF -3.04** 16 DF 

Queretaro 
Employment 

-2.26 4 Aug DF -3.42** 5 DF 
SLP Employment -2.54 4 Aug DF -3.96* 5 DF 
Merida Employment -1.16 1 Aug DF -2.94** 5 DF 
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Acapulco 
Employment -1.96 4 Aug DF -4.26*** 1 Aug DF 

Aguascalientes 
Employ. -1.63 13 Aug DF -3.95** 1 Aug DF 

Campeche 
Employment -2.52 10 DF -3.95** 13 Aug DF 

Chihuahua 
Employment -2.72 13 Aug DF -2.59* 13 DF 

Colima Employment -4.15*** 4 Aug DF -3.76** 13 Aug DF 

Cuernavaca 
Employment -1.365 13 DF -2.59* 4 DF 

Culiacan Employment -2.03 13 Aug DF -3.71** 13 Aug DF 

Durango Employment -2.75 13 Aug DF -1.82* 4 
DF without 

con 

Hermosillo 
Employment -2.23 13 Aug DF -3.79** 1 Aug DF 

La Paz Employment -3.23* 4 Aug DF -4.90*** 1 Aug DF 

Morelia Employment -1.97 14 Aug DF -1.68*** 4 
DF without 

con 

Oaxaca Employment -1.63 13 Aug DF -2.93** 13 DF 

Tampico Employment -3.02 4 Aug DF -2.82* 4 DF 

Tepic Employment -3.29* 4 Aug DF -3.33* 13 Aug DF 

Tlaxcala Employment -1.50 4 Aug DF -1.62* 13 
DF without 

con 

Veracruz 
Employment -2.01 4 Aug DF -2.76* 13 DF 

Villahermosa Employ. -2.10 13 DF -1.63* 4 
DF without 

con 

Border Employment -2.01 4 Aug DF -2.99** 15 DF 
Non-Border 
Employment 

-2.65 4 Aug DF -4.15* 18 Aug DF 

Exchange Rate -2.68 2 Aug DF -2.87** 13 DF 
Cete -1.76 4 Aug DF -2.25** 13 DF without 

const U.S. CPI -1.65 3 Aug DF -3.14*** 16 Aug DF 

Energy Commodities -2.12 2 Aug DF -4.01* 2 Aug DF 

*Stationary at 1%, ** Stationary at 5%, *** Stationary at 10%. DF=Dickey Fuller and AUG DF=Augmented 
Dickey Fuller. 

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. 

 

Table A.2 shows the unit root tests in levels and in 12th differences for each of the variables 

included in the study. The unit root test in levels demonstrates that almost all variables show no 

evidence of being stationary. The unit root test in levels reports the number of lags implemented in 

the model; SIC was the criteria used. The next step is to take the 12th difference in each variable and 

see if they become stationary; such results are also reported in the above table. Results indicate that 

all the variables become stationary and statistically significant once they are differentiated.  
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Section 1.4 

Figure A.2: Gasoline Prices Before and After 2017 
Part A: Gasoline Price Index Part B: Gasoline Price Index  

12 Month Standard Deviation 

  

Note: Gasoline 87 oct and 92 oct refers to the number of octanes. Those are the only two types of gasoline 
available in Mexico. 

Source: Author´s estimations using data from INEGI. 

 

Figure A.2 on the left-hand side shows the gasoline price index for the 2003-2019 period. 

Then, the right-hand side graph shows the standard deviation of such index. In December 2017, the 

Mexican government liberalized gasoline prices, but in January 2017 started to increase prices 

considerably. This shock created an increase in the standard deviation, as can be seen on the right-

hand side graph, and, consequently, the inflation rate rose to almost 7.0% in the following months.  

 
Section 1.5  
 

Table A.3: Impulse Response Results by City 
Both Periods: 2002-2016, 2002-2019  

2002-2016 Period 2002-2019 Period 

6  
months 

12 
months 

18 
months 

24 
months 

36 
months 

6  
months 

12 
months 

18 
months 

24 
months 

36 
months 

CPI 0.01* 0.03* 0.03* 0.04* 0.04* 0.02* 0.04* 0.06* 0.07* 0.07* 

Core CPI 0.02* 0.03* 0.05* 0.06* 0.08* 0.02* 0.04* 0.06* 0.09* 0.12* 

Tijuana 0.12* 0.15* 0.17* 0.18* 0.18* 0.14* 0.21* 0.25* 0.27* 0.28* 

Mexicali 0.08* 0.09* 0.09* 0.09* 0.09* 0.08* 0.11* 0.12* 0.13* 0.13* 

Juarez 0.05* 0.06* 0.07* 0.08* 0.10* 0.07* 0.10* 0.12* 0.15* 0.17* 

Acuña 0.04* 0.05* 0.07* 0.07* 0.09* 0.07* 0.11* 0.13* 0.15* 0.16* 

Matamoros 0.07* 0.09* 0.13* 0.15* 0.17* 0.08* 0.13* 0.16* 0.17* 0.17* 

Border 0.08* 0.10* 0.11* 0.12* 0.13* 0.09* 0.14* 0.18* 0.20* 0.21* 

Acapulco 0.01 0.03 0.05 0.06 0.06 0.01 0.03 0.05* 0.06* 0.07* 

Aguascalientes 0.03 0.04 0.05 0.05 0.05 0.03* 0.06* 0.08* 0.09* 0.10* 

Campeche 0.02 0.04 0.04 0.05 0.05 0.02 0.04 0.05 0.05 0.06 

CDMX -0.00 0.00 0.01 0.01 0.01 0.01 0.02* 0.03* 0.03* 0.02 

Chihuahua 0.00 0.03 0.06 0.05 0.06 0.03* 0.06* 0.08* 0.11* 0.13* 
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Colima 0.01 0.03* 0.05* 0.06* 0.07* 0.02* 0.06* 0.08* 0.10* 0.11* 

Cuernavaca 0.00 0.01 0.02 0.02 0.02 0.01 0.04* 0.06* 0.08* 0.09* 

Culiacan 0.07* 0.12* 0.17* 0.20* 0.21* 0.04* 0.08* 0.10* 0.12* 0.13* 

Durango 0.01 0.02 0.02 0.02 0.02 0.01 0.04* 0.06* 0.06* 0.06* 

Guadalajara -0.01 -0.01 -0.01 0.00 0.00 -0.00 0.00 0.00 -0.00 -0.01 

Hermosillo 0.02 0.02 0.02 0.02 0.01 0.03 0.04 0.04 0.04 0.04 

La Paz 0.02 0.04 0.06 0.07 0.08 0.03 0.06* 0.09* 0.11* 0.12* 

Leon 0.01 0.01 0.02 0.01 0.00 0.02* 0.04* 0.05* 0.05* 0.03 

Merida 0.00 0.02 0.02* 0.03* 0.03* 0.01 0.03* 0.04* 0.04* 0.04* 

Monterrey 0.03* 0.05* 0.06* 0.07* 0.08* 0.03* 0.05* 0.07* 0.08* 0.08* 

Morelia 0.03* 0.05* 0.07* 0.08* 0.09* 0.04* 0.07* 0.10* 0.12* 0.14* 

Oaxaca  0.01 0.03 0.04 0.05 0.05 0.01 0.04* 0.05* 0.06* 0.06* 

Puebla -0.02 -0.02 -0.03 -0.03 -0.04 -0.00 0.00 0.01 0.01 0.01 

Queretaro 0.01* 0.03* 0.04* 0.05* 0.05* 0.03* 0.05* 0.07* 0.08* 0.08* 

SLP 0.01 0.02 0.02 0.02 0.02 0.01 0.03* 0.04* 0.05* 0.05* 

Tampico 0.00 0.01 0.01 0.02 0.02 0.00 0.02 0.03 0.04 0.05 

Tepic 0.00 0.00 0.01 0.02 0.03 0.01 0.03 0.04* 0.05* 0.09* 

Tlaxcala 0.02 0.04 0.06 0.08 0.09 0.02 0.05 0.08* 0.09* 0.11* 

Toluca -0.00 0.00 0.01 0.01 0.01 0.01 0.03* 0.04* 0.04* 0.04* 

Torreon 0.03* 0.05* 0.05* 0.05* 0.03 0.03* 0.06* 0.08* 0.09* 0.07* 

Veracruz 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 -0.01 -0.01 -0.02 

Villahermosa 0.00 0.02 0.03 0.04 0.05 0.00 0.02 0.03 0.03 0.03 

Non-Border 0.01 0.02 0.02 0.02 0.02 0.01 0.03* 0.05* 0.04 0.03 

Source: Author´s estimations using data from ENOE, INEGI, IMSS, BLS, World Bank, and Banxico. * denotes 
significance at 95% level. 

 

Results in table A.3 indicate that most of the transfer from changes in the exchange rate to 

the inflation rate occurs in the first two years, and the effect in the following periods is weaker. In all 

cases for border cities, the pass-through estimates are statistically significant. Results also indicate 

that pass-through values are higher when the gasoline price shock is included (2002-2019) in 

comparison with the period that excludes this price shock (2002-2016). Non-border areas, such as 

Chihuahua, Monterrey, Morelia, Colima, La Paz, Torreon, and Queretaro, show a positive relationship 

between the exchange rate and the inflation rate, though smaller than border cities. In the case of 

large cities such as Mexico, Guadalajara, and Puebla results do not show any relationship between 

both variables. 

 

 


