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Introduction

For decades, analysis of  the Mexican economy has focused on the manu-
facturing sector. In just about every line of  research manufacturing has been 
considered the main object of  study. Documents on economic growth, labor 
markets, and regional development, among other areas, usually focus on the 
secondary sector.1 To some extent this is not surprising. After all, industry 
was the primary contributor to the gross domestic product (GDP) for deca-

* Ramón A. Castillo Ponce: Associate Professor of  Economics, California State University, Los 
Angeles. Statistics and Full Professor, Universidad Autónoma de Baja California. Dirección 
postal: 5151 State University Drive, Los Angeles, CA 90032. Dirección electrónica: rcastil@
calstatela.edu

 Carlos Alberto Flores Sánchez: Student in the Doctoral Program in Economics, Universidad 
Autónoma de Baja California. Dirección postal: Avenida Altabrisa 14004, Fraccionamiento 
Altabrisa, Baja California, Mexico 22420. Dirección electrónica: cflores@uabc.edu.mx

 María de Lourdes Rodríguez Espinosa: Professor-Researcher, Universidad Tecnológica de la 
Mixteca, México. Dirección postal: Carretera a Acatlima Km. 2.5,  Huajuapan de León, 
Oaxaca, México 69000. Dirección electrónica: mdlrodrig@mixteco.utm.mx

 We thank Pablo Mejía-Reyes, Lizzette Arroyo and two anonymous referees for helpful 
comments. The usual disclaimer applies. Corresponding author: rcastil@calstatela.edu

1 Studies about the manufacturing sector are abundant, just to mention a few in the 
aforementioned areas: Blomstrom and Persson (1983) for development, Cragg and Epelbaum 
(1996) for the labor market, and Hanson (1996) for regional growth. 
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des; it was the engine of  growth. As stated in Tybout and Westbrook (1996), 
manufacturing productivity rose significantly following the abandonment of  
the import industrialization model. Starting in the 1980s however, the contri-
bution of  manufacturing to the aggregate economy has experienced a steady 
decline, giving way to services as the main contributor to output. Nowadays 
services account for about 60 percent of  GDP and the share of  manufactu-
ring stands at 30 percent.2 

Clearly, understanding the behavior of  the service sector has become es-
sential when studying the Mexican economy. That is, given the sector’s con-
tribution to GDP, it is highly plausible that the source of  many phenomena 
associated with the aggregate economy is found in the behavior of  services. 
Take for instance the analysis of  the synchronization of  the Mexican and US 
business cycles. Typically, research focuses on showing that manufacturing pro-
duction in Mexico and the US are highly correlated. From this fact, the infe-
rence is made that the interdependence of  the manufacturing industries across 
both countries caused the synchronization of  their business cycles. Chiquiar 
and Ramos-Francia (2003), for instance, provide a description of  the pertinent 
literature and conduct an analysis of  the importance of  industrial linkages as 
determinants of  synchronization. The question becomes, is manufacturing the 
only factor leading to synchronization? Or can we understand it as a pheno-
menon arising from the dynamics of  the service sector? One can reasonably 
posit that the service sector, being the largest contributing sector to GDP both 
in Mexico and in the US, is at least to some extent responsible for the behavior 
of  each country’s business cycles, and hence a likely candidate as the source of  
synchronization. The recent global economic slow-down provides a nice illus-
tration of  this possibility. As it is widely known, the recession in the US was due 
to the collapse of  financial services, which also affected other world economies 
including the Mexican economy. Thus, at least in the more recent past, the 
cycles of  Mexico and the US have been influenced by the service sector, not 
manufacturing. Evidently, determining the precise transmission mechanisms 

2 Castillo, Valera and Ocegueda (2010) show the evolution of  the participation of  the service 
sector in the Mexican economy since the 1980s. The authors identify the gains of  services in 
their contribution to total GDP throughout time. 
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of  business cycles synchronization is beyond the scope of  this paper. The pur-
pose of  providing this example is to highlight the importance of  focusing more 
closely on studying the service sector. 

It goes without saying that the present is neither the first nor the only paper 
evaluating services in Mexico. Various studies have contributed to understan-
ding their behavior, and to some extent have brought to light their importance 
in the economy. Coll-Hurtado and Córdoba (2006), for example, conduct a 
study of  the service sector in the context of  globalization. The authors argue 
that the transition of  the Mexican economy to the tertiary sector has been a by-
product of  migration and the globalization process. They note that in the 1950s 
a wave of  migration from rural Mexico to urban centers led to the decay of  the 
agricultural sector and the insertion of  low-skilled workers in activities related 
to manufacturing and services. Starting in the 1980s, as the country opened to 
international trade, services began to cater to the demands of  world markets 
and a more skilled labor force became necessary. Today, although a movement 
toward more qualified employees is in progress, we still find that the majority 
of  jobs in the service sector are found in low-productivity and low-wage activi-
ties, with commerce representing the largest employer. 

The transition to highly skilled jobs in the service sector is also discussed 
in Ramírez (2004). The author suggests that liberalization of  the Mexican 
economy has led to a significant increase in the demand for technologically 
savvy workers. This in turn has widened the gap between the wages of  skilled 
and unskilled workers. The study also identifies services as the sector with 
the largest contribution to job growth. Aguayo and Álvarez (2007), on the 
other hand, perform an econometric exercise for different regions of  the 
country and find that hospitality services are the most dynamic in terms of  
the growth rate of  production. The same authors provide in their 2003 paper 
a thorough description of  the evolution of  private and public services at the 
regional level. They note the strong growth of  services and their influence in 
closing the development gap across regions. Finally, it is worth mentioning 
that studies in the area of  input-output models have also addressed the role 
of  services. Among others, Davila (2002) and Fuentes (2005) analyze the 
relative importance of  services within different regions in Mexico. They su-
ggest that services represent an important job creating source. 
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Beyond the contribution of  the previously cited documents to the un-
derstanding of  the role of  services in the Mexican economy, various studies 
have identified the relevance of  this sector in emerging economies. For ins-
tance, Wolfl (2005) finds that services have become the largest sector, quan-
titatively, in OECD countries. Along the same line of  research, Eichengreen 
and Gupta (2009) recognize a transition from manufacturing to services 
across developing nations, especially since the 1990s. 

Given what is found in the literature, both at the national and internatio-
nal level, and the fact that services represent the largest share of  production 
in GDP, we contend that devoting more attention to the role of  services in 
the Mexican economy is warranted. As illustrated before, various phenomena 
at the aggregate level might be explained by understanding the behavior of  
this sector. To narrow the scope of  our analysis, we center our attention on 
identifying the relative importance of  services in the economy under a time 
series framework. This can be thought of  as a novel exercise designed to 
determine how services influence the economy over time. As we have noted, 
a vast number of  papers studying the relationship between the aggregate 
economy and manufacturing has been produced, many employing time series 
analysis. In general, it is accepted that these two variables share a common 
trend and present similar cycles. Several papers, including Mejía, Gutierrez 
and Farias (2006), have come to this conclusion. To be more specific, it has 
been shown that in the long run the permanent component of  manufac-
turing production follows the trajectory of  real GDP. In the short run, the 
contractions and expansions of  the manufacturing industry are mirrored by 
the business cycle. For the case of  services, however, little is known about 
their time dynamics with respect to GDP. Perhaps the closest in spirit to the 
present exercise is Castillo et al. (2010), who formally evaluate the permanent 
and cyclical behavior of  services. In contrast to this exercise, in their analysis 
the authors focused on determining how the evolution of  services in Mexico 
is related to its US counterpart, not the Mexican economy.3 

3 Aguayo and Álvarez (2007) explicitly recognize the contribution of  the secondary sector to 
GDP. In contrast to our study, the authors consider panel data. 
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Our analytical strategy follows this sequence: we first identify the sto-
chastic nature of  the time series corresponding to the different activities clas-
sified as services. Then, we determine whether each of  these activities shares 
common characteristics with real GDP. In particular, we perform cointegra-
tion and common cycle tests to identify the degree of  association among the 
series in the long run and in the short run, respectively. Finding cointegration 
would mean that movements in the trend of  the services series, for example, 
are related to movements in the trend of  real GDP. Similarly, identifying a 
common cycle would imply that transitory movements in one of  the series 
are replicated by similar movements in the pairing series. The exercise also 
considers activities in the secondary sector. The motive for their inclusion 
is to compare the relative importance of  the secondary and tertiary sectors. 
Since tertiary activities represent the largest share of  GDP, we expect to find 
that their association with GDP is at least as strong as that exhibited by acti-
vities in the secondary sector. To be more precise, we posit that services share 
a common trend and a common cycle with GDP. 

Although the exercise is interesting in and of  itself, the empirical findings 
derived from it can be useful in various contexts. A clear example refers to 
the previously mentioned topic, fluctuations of  the Mexican economy. If  a 
thorough framework of  analysis of  the business cycle is to be developed, one 
would necessarily have to consider the behavior of  the service sector since 
it accounts for the largest share of  GDP. Another area of  interest would be 
forecasting. Activity in the service sector could be considered a leading indi-
cator of  economic performance. Studies about the labor market and produc-
tivity can also benefit from understanding the dynamics of  the service sector; 
given that services represent the largest employer in the economy. 

The rest of  the document is organized as follows: Section I describes 
the data. From the statistics presented in this section it will become evident 
that the tertiary sector is the most important in terms of  its contribution 
to GDP. Also, the reader will notice that commerce and real estate services 
produce just about the same percentage contribution as manufacturing and 
construction do. This is particularly important to highlight given the fact that 
commerce and real estate have received virtually no interest in the analysis of  
the Mexican economy. In the case of  commerce, the absence of  thorough 
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studies about it is certainly puzzling, since the sector represents one of  the 
primary sources of  employment in the country, as stated in Ramirez (2004). 
The econometric exercise is conducted in Section II. As we previously indica-
ted, our intention is to establish long-run and short-run associations between 
GDP and each of  the different sectors and activities we analyze. Thus, the 
exercise will consist of  implementing unit root tests, cointegration tests, and 
common cycle tests. For every test we consider methodologies that allow for 
the presence of  structural breaks, which are evident in all the series. The dis-
cussion of  the results and implications for future research are also included 
in this section. Final comments are presented at the end of  the document. 

I. Data

Data include time series for aggregate GDP, GDP for the three major 
economic sectors, namely primary, secondary and tertiary, and GDP for 
various economic activities within these sectors. In all cases data are expres-
sed in real terms for the sample period covering from the first quarter of  
1993 to the fourth quarter of  2011. The source of  the data is the National 
Institute of  Statistics and Geography (INEGI). Table 1 shows the avera-
ge participation of  each variable on aggregate GDP. Notice that primary 
activities account for only 3 percent of  the total, which is not surprising 
once we recognize that Mexico has evolved from an agricultural economy 
to one that relies on manufacturing and services. Somewhat unexpectedly, 
given the lack of  interest in the service sector, we see that tertiary activities 
represent about 60 percent of  total GDP, while the secondary sector stands 
at 31 percent. 

Another interesting fact emerges from the table: commerce and real es-
tate services account for about 24% of  total GDP, a percentage similar to the 
sum of  manufacturing and construction. That is, these two activities are as 
important in terms of  their contribution to GDP as secondary activities are. 
If  we add transportation and educational services, the total contribution of  
these four activities would be 36%, more than the total contribution of  all 
secondary activities.
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Table 1. Contributions to Aggregate GDP, Average from 1993 to 2011

Source: produced by the authors with data from INEGI (s.f.).

As a means to visualizing the behavior of  the variables, Graph 1 illustra-
tes the series in levels corresponding to the aggregate GDP and the GDPs 
for the secondary and tertiary sectors.4 It is evident that they follow a similar 
trend. It is also clear that the series present at least two structural breaks, one 
around 1995 and the other in 2009; these two years correspond to severe 
economic crises in Mexico. Thus, from this illustration it is evident that the 
econometric exercise must consider techniques that allow for such dynamics. 
Graph 2 shows the growth rates. The cycles of  the series appear to be highly 
synchronized. With respect to the secondary sector this fact is not surprising. 
As it was stated before, a number of  studies have identified high correlation 
of  the growth series for manufacturing production and GDP. As for the 

4 Scale is normalized to produce a visually friendly image. 
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services series, the illustration suggests that the cycles of  the service sector 
and GDP are also synchronized. From this graph one can reasonably expect 
to find common short-run movements between GDP and production in the 
tertiary sector. The formal evidence is provided in the following section. 

Graph 1. GDP Levels: Aggregate, Secondary, and Tertiary Sectors 1993-2011

Source: produced by the authors with data from INEGI (s.f.).

Graph 2. GDP Growth Rates: Aggregate, Secondary, and Tertiary Sectors 1993-2011

Source: produced by the authors with data from INEGI (s.f.).
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II. Empirical Exercise

As stated in the introductory portion of  the paper, the framework of  
analysis is time series. The primary sector is excluded from the exercise; its 
contribution to the aggregate economy is minimal. We begin by determining 
the stochastic nature of  the variables via the estimation of  unit root tests. 
Then we proceed with the implementation of  cointegration tests. Lastly, the 
short-run relationships are established. In the next few lines we present a 
concise description of  the methodologies employed. 

A. Methodology

For the unit root tests we consider the Kwiatkowski et al. (1992) methodo-
logy (KPSS) and Harvey, Leybourne and Taylor (2011) as an alternative that 
allows for structural breaks. Briefly, the Harvey et al. test considers a data 
generating process of  the form:
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 degrees of  freedom, where s refers to the number of  common 
cycles, n is the number of  variables, r is the number of  cointegrating vectors, and 
p represents the optimal lag structure. The test we instrument is augmented by 
including a dummy variable that accounts for the structural breaks in the series. 

B. Tests

1. Unit Root Tests

Table 2 presents the results of  the KPSS and Harvey et al. (2011) unit 
root tests. With the exception of  educational services, tourism, media, and 
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leisure, all the series prove to be integrated of  order 1. The KPSS results 
suggest that the series are non-stationary in levels and stationary in first diffe-
rences at conventional levels. When taking into account the structural breaks, 
the Harvey et al. tests find that the series in levels are non-stationary as the 
null of  stationarity is rejected. Although a graphical representation of  the 
series is not included, visual inspection of  the I(0) series confirmed that they 
are in fact stationary, as they fluctuate around a constant mean.

Table 2. Unit Root Tests, Sample Period 1993-2011

Source: produced by the authors with data from INEGI (s.f.).
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2. Cointegration Tests

The cointegration tests are performed considering bivariate systems con-
taining GDP and each of  the series identified as I(1) in the previous exerci-
se. The lag structure is determined using standard information criteria. The 
results are reported in Table 3. The statistics under both tests suggest the 
presence of  a common trend in 10 of  14 systems. Energy, science and tech-
nology, health care, and management appear not to share a common trend 
with GDP. The normalized cointegration vectors are also shown in the table. 
In all cases the coefficients are positive and significant at conventional levels.5 

Table 3. Cointegration Tests, Sample Period 1993-2011

Source: produced by the authors with data from INEGI (s.f.).

It is interesting to note that the long-run elasticities of  the tertiary sector, 
and some activities related to this sector, are higher than the computed elasti-

5 Test statistics are not included for brevity. 
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cities for the secondary sector. In particular, while the elasticity of  GDP with 
respect to the secondary sector is 0.81, that corresponding to the tertiary sec-
tor is 1.00. Similarly, the average elasticity for the two largest activities in the 
secondary sector, manufacturing and construction, is 0.77; while the average 
for commerce and real estate is 0.93. These results suggest that movements 
in the trend of  the service sector are more intensely reflected in the aggre-
gate economy than movements in the secondary sector. This finding surely 
reflects the fact that services account for almost two thirds of  GDP. Of  
course, these magnitudes may be debatable; one can argue that the difference 
might not be statistically significant, or that the results are influenced by the 
sample period. While these reservations are valid, we can at least agree on one 
fact, the importance of  the dynamic behavior of  the service sector is highly 
relevant for the Mexican economy. 

3. Common Cycle Tests

We now conduct the common cycle tests for those systems for which coin-
tegration was identified, the results are reported in Table 4. As indicated before, 
the tests considered a dummy variable to control for the structural breaks in the 
series. The variable assumes the value of  1 during 1994, 1995 and 2008 –perio-
ds that correspond to the two most significant crises in the country–. 

Table 4. Common Cycle Tests, Sample 1993-2011

Source: produced by the authors with data from INEGI (s.f.).
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There is evidence of  a common cycle between GDP and the secondary 
and tertiary sectors, as well as for GDP and manufacturing, construction, 
commerce, real estate, and transportation. That is, transitory movements in 
GDP are shared by transitory movements in the sectors and activities just 
mentioned. In all cases the relationship is positive and the coefficients for 
the short-run elasticities are significant. In terms of  magnitude, manufac-
turing exhibits the largest and real estate services the smallest. The result 
for manufacturing is consistent with the widely held belief  that there exists 
a strong association between this industry and the aggregate economy. We 
should note, however, that the result by no means suggests that manufac-
turing activity causes fluctuations in the business cycle; causality could very 
well run in the opposite direction. The coefficient simply indicates that a one 
percent change in manufacturing production is associated with an immediate 
change of  1.946 percent in GDP. Relatively large coefficients are also found 
for the secondary sector as a whole, the tertiary sector and transportation 
services. Overall, the results suggest that, even for short-term fluctuations, 
the behavior of  services is strongly associated with the economy at large, just 
like the secondary sector is. No evidence of  a common cycle is identified for 
construction, finance and insurance, business support or other services; these 
are the activities that contribute the least to aggregate GDP.

Conclusions

Mexico moved from an agricultural society to an industrialized economy 
throughout the twentieth century. Manufacturing took center stage by the 
mid 1960s; it served as the engine of  growth for many decades. By the end 
of  the 1990s and the beginning of  the 2000s, however, the backbone of  the 
economy had shifted to services. Nowadays this sector represents about two 
thirds of  real GDP. Interestingly enough, the economics literature has not 
kept up with this transformation; most of  the studies evaluating the Mexican 
economy still focus on the manufacturing industry. In this paper we conduc-
ted a time series analysis of  the service sector. The goal was to identify the 
stochastic relationship between the aggregate economy and services. From 
cointegration and common cycle tests we established that services share 
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common trends and common transitory movements with real GDP. Moreo-
ver, we showed that in the long run the responsiveness of  GDP to services 
is stronger than the same with respect to manufacturing. Based on these fin-
dings, we posit that analysis of  the performance of  the Mexican economy 
should consider the manner in which services influence the aggregate eco-
nomy; more attention should be paid to services. 
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