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I�����������

During the last four decades the Mexican economy has gone through three 
distinctive stages. In the first stage, between 1977 and the first half  of  1982, 
the state engineered an economic boom supported by huge oil exports and 
liberal lending from abroad. However, this situation provoked a deep crisis 
that took place at the end of  1982. Between 1983 and 1987 the economy 
stagnated with ups and downs, resulting in a significant drop of  output taking 
place in 1986. During this second stage, significant structural reforms were 
undertaken at first hesitantly and later at full speed, in line with the so-called 
“Washington Consensus”. There was an end to protection of  domestic 
producers, support of  the internal market, and government intervention; 
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which were replaced by an opening up of  the domestic market to imports, 
a prioritization of  external over domestic sales, and a retrenching of  the 
economic role of  the state. The third stage is the one we are currently in, 
and can be characterized by the full realization of  this new strategy. This last 
stage started around 1988 and can be divided into two sub-periods, with the 
division drawn by two major events. The first was a new crisis that erupted 
at the end of  1994, provoking a fall of  output of  about 7 percent in 1995. 
The second major event consisted of  the adoption of  the North American 
Free Trade Agreement (NAFTA), which has been changing the pattern of  
development of  the Mexican economy. 

The main objective of  this paper will be to study the determinants of  
money wages in Mexico during what we have identified as its third and latest 
stage. We are interested in identifying the factors that shape money wages 
on a long-term basis (though the term “long-term” will be qualified later on), 
rather than short term. In the context of  our inquiry, we will analyze and 
contrast the behavior of  two important sectors: the manufacturing sector 
and the maquila (in-bond) industry. Our emphasis will be on money wages 
because, as Keynes argued long ago, it is money and not real wages that 
workers bargain for. 

Usually labor market and wage studies relate the behavior of  wages 
to the evolution of  employment. According to a commonly held view, 
unemployment is the outcome of  an exogenous (real) wage rate that exceeds 
the equilibrium wage rate. Under this view, which is also –but wrongly, we 
argue– attributed to Keynes, labor market imperfections hinder the free fall 
of  wages that is necessary to adjust the excess labor supply.1 In our research 
we will not study the causality link between wages and employment, but 
remain within the confine of  partial equilibrium analysis. 

1 Attributing this view to Keynes is misleading because in The General Theory causality runs from 
demand to output and employment, and then to wages (and not the other way around). Indeed, after 
analyzing the effects of  the fall in wages upon effective demand, Keynes concluded that even though 
higher employment required a lower real wage (given his assumption of  decreasing marginal returns 
to labor), it is not rigid wages that produce unemployment (Keynes, 1980, p. 267).
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We are conscious that by narrowing the focus of  our research we 
will not be able to answer some important questions, especially regarding 
the feedback between money wages with the overall economic situation. 
However, we believe that the points we will explore are relevant and 
worth careful scrutiny, especially because studies that utilize econometric 
methodology to analyze these issues are almost non-existent for Mexico. 
The main questions we would like to consider are the following: 1) Are there 
regularities in the functioning of  the labor market which would allow the 
estimation of  econometric models to explain the determinants of  wages? 
2) Have the determinants of  wages remained constant during the period 
under consideration? 3) Are wages in the two industries functionally related? 
4) Are wages in the two industries determined by a similar or radically different 
set of  variables? We will utilize econometric techniques, with specific emphasis 
on Vector Autoregression (VAR) modeling and cointegration analysis, to study 
these questions.

In anticipation of  our main conclusions, we show, with econometric 
inquiry, that we can give a positive answer to our first three questions, 
and we can also give a response to question 4. In addition, we have found 
that some of  the extant theories of  wage determination, and some ideas 
put forward by Keynes in The General Theory can be useful, –though not 
without important qualifications,– for explaining the wage setting process 
in a developing economy such as Mexico’s.

T�� ����� ������: 
������������� ��� �������� ����������

It is important first to give some information concerning the institutional 
arrangement of  the labor market. According to a recent comparative study 
(Marshall, 1999) the country’s wage regime is in a somewhat intermediate 
position in comparison with other Latin American countries.2 Mexico has a 

2 The other countries considered in the study we cite were Argentina, Brazil, Chile, Colombia, Peru, 
Uruguay and Venezuela.
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permissive right to strike, tripartite bodies that are of  a permanent nature, 
and wage setting that is free of  government control. More specific details 
are as follows.

Labor unionization in Mexico is low, and has been declining during the 
last two decades (Fairris and Levine, 2004). In the industrial sector the rate 
of  unionization with respect to the Economically Active Population was 
13.9 in 1992 and 9.8 in 2000. At the same time, the rate of  unionization 
with respect to employment in firms where unions are legally allowed fell 
from 22 percent to 15 percent during this period. The widespread absence 
of  codified rules pertaining to important aspects of  the labor process is 
another relevant characteristic of  the labor market. In 1999 changes in labor 
organization were codified in only 3.7 percent of  manufacturing firms, while 
the percentages for temporary turnover of  personnel and introduction of  
new technologies were 4.2 percent and 3 percent respectively (figures taken 
from Herrera and Melgoza, 2003).

On the other hand, wage bargaining has historically been decentralized 
in Mexico, meaning that workers traditionally negotiate at the plant or the 
firm level. This suggests that we can expect the evolution of  wages to vary 
between different sectors. Nevertheless, there are common underlying forces 
that shape the evolution of  wages, resulting from the overall economic 
situation, and also from institutional determinants. The most important of  
these institutional determinants is most likely the labor legislation, which 
is the same for all industries and workers. Another common determinant 
arises from negotiations that take place each year between representatives 
from the largest trade union and representatives from entrepreneur unions 
and the government. These negotiations have been found to bear certain 
weight on the settling of  the average wage (López, 1999).

Wage bargaining was unconstrained until 1987 when the government 
implemented the so-called “Pacts” (Pactos): tri-partite agreements between 
representatives of  workers, entrepreneurs, and the government which were 
established to bring inflationary pressures under control.3 According to the 

3 Inflation was extremely high after 1982, having reached its peak in 1987 with an annual average 
rate of  over 150 percent.
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Pacts, workers had to limit wage demands and firms were obliged to put 
a cap on their profit margins, while the government agreed to restrain its 
expenditure. Under different names, the Pacts ruled until 1994 but failed 
to outlast the crisis that erupted at the end of  that year.

Segmentation is another significant feature of  the Mexican labor market. 
Particularly important to our argument is the existence of  a sector which up 
until recently was economically and geographically separated from the rest 
of  the economy: the maquila or in-bond industry (see Buitelaar and Padilla, 
2000; Bendesky et al., 2004, for details and analysis). The history of  this sector 
started with the 1965 maquila program in Mexico, after the United States 
(US) ended a previous bilateral agreement which allowed Mexican workers 
temporary access to the US labor market. Thus the Border Industrialization 
Program (Programa de Industrialización Fronteriza) was created, with the main 
objectives of  creating jobs and attracting foreign direct investments to 
set up assembly operations for exports in the border zone. The program 
liberalized both trade and capital flows. Maquila firms (maquiladoras) could 
be 100 percent foreign owned at a time when foreign firms outside the 
program were restricted to less than 50 percent foreign ownership. They 
could also import input duty-free and did not face non-tariff  barriers, under 
the condition that their output be entirely exported. Maquiladoras importing 
input from the US and re-exporting to the US could also benefit from Tariff  
Item 807.00, which permits imports of  goods assembled in foreign countries 
containing components manufactured in the US.4 The area where maquila 
firms could be operated was further extended in 1971-1972 to cover the 
whole territory with the sole exception of  industrialized areas. At present 
they can be located practically anywhere in Mexico.5 

It is also useful to provide the reader with a long-term outlook on the labor 
market.6 In the following we refer to real rather than money wages, as real wages 

4 In 2000 the share of  maquila exports on total exports was about 40 percent, and its share on 
manufacturing exports about 48 percent.
5 In 1980, about 88 percent of  maquila workers had a job in firms located in the border area of  the 
country; in 2000 that proportion had fallen to 58 percent (Carrillo and De la O, 2003).
6 Unless otherwise stated, in the paper and in our econometric work we use figures from National 
Institute of  Statistics (INEGI).
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are more informative about the situation of  this market under conditions 
of  high inflation, as was the case in Mexico during part of  the third stage.

The most important facts are the following. First, average wages in the 
maquiladora industry have at all times been lower than average wages in 
manufacturing; about 40 percent below in 1994, and 37 percent in 2001. 
(Bendesky et al., 2004). Second, wages in the two sectors show somewhat 
similar behavior. It appears that while neither manufacturing nor maquila 
workers have benefited much from any of  the economic booms, they 
have indeed been hard-hit by the crises. Take for example average real 
manufacturing wages.7 They fluctuated wildly between 1976 and 1982, but 
grew about 15 percent overall. Subsequently, they declined about 40 percent 
between 1982 and 1987, recovering part (about half) of  the loss by 1994, 
and almost falling again to their previous low by mid-1996. To date they 
have recovered only part of  their previous loss. 

Third, real wages have behaved somewhat irregularly with respect to 
the employment situation. Namely, they stagnated during the 1977-1982 
economic and employment boom, and rose in the 1987-1994 period 
when the economy was growing at a somewhat moderate pace. However, 
manufacturing employment was declining. Only between 1997 and 2001 
did wage growth coincide with employment growth (i.e., with a tightening 
of  the labor market). 

Fourth, real wages and labor productivity show a certain relation in 
both the manufacturing and the maquila sectors; but this association breaks 
down when the economy is subject to a crisis (as in 1983 and 1995). Yet 
since labor productivity rose at a much faster speed in the former sector, 
the gap between productivity and wages has widened much more in 
manufacturing, particularly after the 1995 crisis.8 Finally, the minimum real 

7 See Salas and Zepeda, 2003, for details. Pagán and Tijerina (2000) carry out an econometric analysis 
to study the relationship between changes in relative formal/informal employment, wage levels, and 
wage inequality; but unfortunately their study does not extend beyond 1993.
8 The pressure of  competition in the foreign and domestic market which began in the mid-eighties 
and forced modernization, most likely explains the faster rate of  growth of  labor productivity in 
manufacturing than in the maquila industry.
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wage has persistently fallen along all the three stages, and in mid-2002 it 
was less than one third of  its 1976 original level. Accordingly, the distance 
between the average real manufacturing wage and the minimum wage, 
which is paid to low-skilled workers9 and taken as a point of  reference for 
distributing social benefits to poor segments of  the population, has widened 
enormously during this last quarter of  a century.

On the other hand, manufacturing employment has consistently declined; 
falling about 35 percent between its 1981 and 2001 peaks. Moreover, only 
during the 1977-1982 period employment grew unambiguously. Its decline 
began in 1982 and lasted till the first half  of  1995, and growth resumption in 
the third stage did not bring about any increase in manufacturing employment 
between 1987 and the first half  of  1995. On the contrary, employment in the 
maquila industry grew steadily and at a high rate in the entire period between 
1974 and 2000, although from that year onwards it has been declining. Thus, 
the share of  employment in the maquila industry has been growing at a fast 
rate, rising from 8.9 percent in 1985 to 28 percent of  total manufacturing 
employment in 2003.

To conclude with this description, we add that open unemployment has 
remained stable and at a very low level. It represented 3.9 percent in 1987 
and 2.7 percent in 2002 (as a share of  the workforce).10 This is probably due 
to the lack of  unemployment insurance, on the one hand, and on the other 
hand to the low level of  family income (which does not enable the family to 
support its unemployed members). Due to these reasons, potential workers 
are often forced to accept whatever job they can get. Underemployment, 
which includes both open unemployment and workers employed for less 
than 35 hours a week, has also remained stable, though naturally at a much 
higher level. It represented 17 percent of  the workforce in 1987, and 13 
percent in 2002. 

9 The increasing wage inequality in Mexico has been found to be strongly associated with worker’s 
education level (Ramírez, 2004; González, 2005). 
10 See details about unemployment statistics in López (1999). 
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T���������� ��� �������������� ��������� 

Regarding the factors that determine how wages are established, according 
to the dominant notion real wages are determined by labor productivity, and 
in the short-run they must be inversely related to the level of  employment, 
due to the so-called law of  decreasing marginal returns to labor. Besides that, 
since in a perfect competition situation prices rise when labor productivity 
falls, it was also expected that money wages would rise with employment. 

Keynes, too, hypothesized that real wages would be equal to labor 
productivity (though he later recanted this view), but he took into 
consideration that wages also depend on the institutional setup and on 
customary norms. Later in the Keynesian camp, Phillip’s (1958) famous 
paper stating that the degree of  unemployment determines the evolution 
of  wages, set the stage for a new dominant paradigm. 

Post-Keynesian authors tend to follow the pioneering approach of  
Doeringer and Piore (1971), and lay emphasis on the dual or segmented 
structure of  the labor market in today’s capitalism. In this situation, the 
workforce in big firms in the oligopolistic sector can get wages that are 
higher than those prevailing in the competitive sector because of  the specific 
requirements of  capital-intensive firms, and due also to their greater 
bargaining power. In Seccareccia’s words (2003, p. 382), 

One crucial feature of  the primary sector is the existence of  internal labour markets 
that regulate internal mobility and promotion and are characterized by more rigid and 
hierarchical wage structures patterned along formal seniority levels. Such internal labour 
markets are assumed to be largely insulated from the external labour market, except at 
the ports of  entry […].

In contemporary literature the level of  productivity is normally included as 
an additional argument in the wage equation (Fujii and Gaona, 2004), and 
the association between wages and productivity has been rationalized in two 
different but complementary ways. On the one hand, it is argued that due to 
their monopoly of  specific skills or to their bargaining power, insider workers 
can struggle for and obtain at least a part of  the extra output accruing from 
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higher labor productivity. On the other hand, it is maintained that firms will 
be willing to pay their workforce a premium over and above the reservation wage 
in order to avert labor shirking, or guarantee an adequate productivity level, 
or both. It is also assumed that the premium grows when productivity 
rises. Finally, minimum wages are sometimes included among the arguments 
of  the wage equation, rationalized in different ways. 

In our empirical inquiry we will take into account the above-mentioned 
variables to model nominal wages in Mexico. We acknowledge that wage 
determination is a complex phenomenon, and we recognize that there are 
different theoretical perspectives which seldom coincide. Thus we prefer to 
be rather eclectic in the selection of  possible variables to be included in 
the estimated models.

In our methodological approach the basis of  any relevant conclusion 
must be given by a congruent econometric model from statistical and 
theoretical viewpoints. That is, before proceeding to attach any meaning to 
our estimates, we ensure that the model’s statistical assumptions have been 
successfully validated by making use of  a battery of  equation and system 
misspecification tests. Finally, we verify that our results can be rationalized 
according to the economic theory by testing and imposing restrictions on 
the parameters of  the model (Spanos, 1986, 1999).

M������� ����� ����� �� M�����

Taking stock of  the results from our previous review of  factors in the current 
stage of  Mexico’s economic evolution, and of  the theoretical arguments 
discussed in the previous section, we now carry out our econometric 
analysis. The objective of  the econometric analysis is to answer the four 
questions raised in the introduction. We try to estimate econometrically valid 
models to explain nominal wages in the two industries, and we are mostly 
interested in explaining the determinants of  money wages in the long-run. 

First we study the statistical properties of  our series. We then estimate 
statistically congruent VAR models, look for the existence of  cointegration 
relations and apply impulse-response analysis to the VARs. Having found 
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cointegration relations, we estimate error-correction models and apply 
Granger causality tests in order to determine the direction of  causality 
amongst our variables. 

Therefore, as a first necessary step, we present a detailed statistical 
analysis of  the data we will utilize. Graph 1 shows the data, which consists 
of  monthly observations of  nominal manufacturing wages, nominal maquila 
wages, underemployment,11 gross value of  production in the manufacturing 
sector, and labor productivity in manufacturing and in the maquila industry 
for the period 1990 to 2002. Note that we use the rate of  underemployment 
(as previously defined) rather than the open unemployment rate as an 
argument for the wage equation, since we believe it is much more informative 
about the real state of  unemployment.12

The graph reveals that our time series are characterized by trends, 
seasonal effects and outlying values, as well as cycles. Unsurprisingly, 
normality tests applied to the differentiated series show that the null of  a 
normal distribution is not rejected only for underemployment. However, 
lack of  normality is likely due in most cases to outlying values and seasonal 
components (Spanos,1986). 

 As the next step, we search for the presence of  unit roots in the data in 
order to determine their stationary properties. Table 1 reports three different 
types of  unit root tests: the standard Augmented Dickey-Fuller (ADF) (1981) 
and Philips-Perron (PP) (1988) test, and a new test developed by Spanos 
(2000). The Spanos-HAR test is a likelihood ratio test for unit roots, based 
on a heterogeneous autoregressive process which includes a number of  
possible models as particular cases. Some of  these can be used to nest the 
unit roots hypotheses. Spanos’s test overcomes the lack of  power featured 
by the Dickey-Fuller type tests in the context of  alternatives close to the 
unit root. Table 1 shows the corresponding results. 

11 As monthly series for underemployment do not exist before 1995, we constructed the missing 
data by simply interpolating the values on the basis of  quarterly figures.
12 We also tried the open unemployment rate, which turned out to be insignificant in any of  the 
estimated models.
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T���� 1
Unit root tests

Tests

Levels First difference Spanos-���
 ��� �� ��� �� Λ
Lun –2.71 –5.58 –4 –5.33 29.533**
Lnwmi –1.33 –0.77 –1.1 –1.06 0.009
Llpmq –0.99 –1.68 –1.65 –1.83 –0.024
Lymi 0.7 –2.46 –1.57 –2.55 –0.007
Lnwmq –0.77 –2.46 –0.83 –0.84 –0.028
Notes: in all the tests the lags were selected on the basis of statistical congruency grounds.
**Denotes rejection of the hypothesis that the variable does not contain unit root at the 
1 percent level of significance. 
In order to test whether a series contains a unit root, we compare λ statistics to the critical 
values from a Chi^2(1).
The critical values are 7.87 and 10.83 to the 5 and 10 percent confidence levels.
Lnwmi: nominal wages, manufacturing industry (in logarithms).
Lnwmq: nominal wages, maquila industry (in logarithms).
Lun: underemployment rate (in logarithms).
Lymi: gross value of production, manufacturing industry (in logarithms).
Llpmq: labor productivity, maquila industry (in logarithms).

According to the previous tests, the variables are integrated of  order one, 
except for underemployment, which is stationary. 

The aforementioned probabilistic features of  our data enable us to specify 
a Gaussian py –dimensional VAR(k) model for the vector of  endogenous 
variables yt, augmented to include some additional components like 
exogenous variables and intervention dummies and seasonal dummies–. 
In general terms the expression is the following one:

yt = Πy,i yt-i + Πz,i zt-i + µ0 + µ1t + Ψdt + θwt + εt 
k k

i=1 i=0

Where yt is a vector of  endogenous variables, zt is a vector of  exogenous 
variables, t is a linear trend, dt is a vector of  seasonal dummies and wt is a 
vector of  intervention dummies. After an in-depth analysis of  different 

[1]
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possibilities, we were able to find VARs which were statistically congruent.13 In 
the case of  the manufacturing sector, the VAR included manufacturing wages, 
manufacturing gross value of  production, and maquila wages as modeled 
variables.14 Underemployment was included as an exogenous variable, in 
addition to the constant and seasonal dummies. In the case of  the maquila 
industry, the endogenous variables were maquila wages, labor productivity 
in the maquila industry, and manufacturing wages, plus unemployment as 
an exogenous variable (as well as the constant and seasonals). In both cases 
the variables are in logarithms, and we used 4 lags, a value selected on the 
basis of  statistical congruency.

The next step is to test for cointegration in a multivariate setting 
(Johansen, 1988). In this regard, we were actually able to find cointegration 
vectors for nominal wages in both the manufacturing industry and the 
maquila industry. Table 2 below shows the values taken by the variables in 
the cointegration vector.15

T���� 2
Cointegrating vectors

Lnwmi Lnwmq Lun Lymi Llpmq

1.00 0.88 –0.29 0.10
1.10 1.00 –0.02 0.18

Notes: Lnwmi: nominal wages, manufacturing industry (in logarithms).
Lnwmq: nominal wages, maquila industry (in logarithms).
Lun: underemployment rate (in logarithms).
Lymi: gross value of production, manufacturing industry (in logarithms).
Llpmq: labor productivity, maquila industry (in logarithms).

13 We checked for misspecification with equation and system misspecification tests. All the statistical 
results and tests are available from the authors upon request. The econometric work was carried out 
with the help of  PcGive 10.0 (See Doornik and Hendry, 2001).
14 It is worth mentioning that our models are robust to changes in variables. A valuable suggestion 
provided by an anonymous referee was to check the robustness of  our estimates by changing the 
conditioning set. We have re-estimated many different versions of  the models, including price levels, open 
unemployment rates and some other variables, and the main results about cointegrating vectors and 
other inferences remain the same. Such results are available upon request in txt or Word format. 
15 In all the cases we estimated restricted VARs; thus not all the variables were actually modelled.
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The goodness of  fit was high in general, a result that was confirmed by 
inspection of  the graphs comparing the actual with the estimated values for 
each modelled variable and for each model (graphs not included). None of  
the equation or vector misspecification tests rejected the underlying statistical 
assumptions of  the models, and recursive test graphics show stability of  the 
estimated parameters and of  the equations, meaning practically no outliers 
were detected. We then conclude that our models are in general able to 
adequately simulate the actual evolution of  the variables involved. 

We comment now on the long-term results achieved with our econometric 
work (please refer to table 2). We use the expression “long-term” in a purely 
statistical sense, with the implication that for this period we will look for 
stable relationships between wages and a set of  variables. According to 
our cointegration vectors, manufacturing wages are positively associated 
with maquila wages and manufacturing gross value of  production with an 
elasticity of  0.88 and 0.1 respectively. They are negatively associated with 
underemployment with an elasticity of  –0.29. 

Conversely, maquila wages are positively associated with manufacturing 
wages and labor productivity with an elasticity of  1.1 and 0.18 respectively. 
They are negatively associated with underemployment with an elasticity 
of  –0.025.

Our final econometric exercise consists in estimating two error 
correction models. Indeed, according to the Granger representation 
theorem, the existence of  stable cointegration vectors for manufacturing 
and for maquila wages allows us to specify error-correction models for these 
variables. The estimation of  such a model is of  interest in several ways. 
First, it is important because we can model both the short-term dynamics in 
the form of  lagged differences of  the variables, and also the dynamics of  
adjustment to the long-term equilibrium, given by the error correction term. 
Second, with the error correction term we can also apply Granger causality 
analysis. The error correction specification includes the lagged differences 
of  the exogenous and endogenous variables and the lagged cointegration 
vector, as follows.

ΔYt = α0 + β0ΔXt + γ(Yt–1 – β1Xt–1) + εt [2]
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Where Y is the dependent variable, X denotes the vector of  independent 
variables. In turn, α, β and γ are parameters. In this case we estimate an error-
correction model with two lags for the variables in differences and one lag in 
the cointegration relationship for the manufacturing industry. Additionally, 
we estimate the same type of  model with one lag for the differenced variables 
and one lag in the error correction mechanism for the maquila industry. 
Again, the lags were chosen based on statistical congruency grounds. Tables 
3A and 3B show the results of  our estimates.

The coefficient of  the cointegration relationship (γ) is often interpreted 
as the speed of  adjustment back to the long run equilibrium in this type 
of  specifications. Our estimation results show that the coefficient of  the 
error-correction term in our models is –0.027 for the maquila equation and 
–0.19 for the manufacturing equation. These results can be interpreted as 
follows. In the event of  a one unit deviation from the long run wage in 
the maquila industry, a 3 percent correction occurs after one month. Yet 
in the manufacturing sector, a 20 percent correction occurs after the first 
month. In both cases the adjustment starts almost immediately, after one 
quarter, but the speed of  adjustment back to the equilibrium is slower in 
the maquila sector. This fact shows that the long run behaviour of  wages 
in those two industries is quite different. This might perhaps be attributed 
to the relative isolation of  the maquila sector.

Regarding the influence of  the short run determinants of  wages in 
both sectors, the lagged wage of  the maquila industry positively affects the 
manufacturing wage and vice versa. This shows that wages in both sectors 
are strongly linked to each other. In addition, the short-run dynamics of  
production seems to be inversely related to wages in the manufacturing 
sector. However, the productivity in the maquila sector is positively 
associated to the dynamic of  wages in the maquila sector.

Finally, we test for Granger causality by testing the joint significance on 
the lagged coefficients in each of  our statistically congruent Error Correction 
Models. The rejection of  the null hypothesis in such tests implies that the 
lagged explanatory variables provide useful information to predict the future 
values of  the right hand side variables. In other words, if  we fail to reject 
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T���� 3A
Error correction model for the manufacturing industry
The estimation sample is: 1990 (7) to 2002 (12)

Coefficient Std.Error t-value t-prob Part.R^2

DLnwmi_1 –0.299 0.054 –5.560 0.000 0.194
DLnwmi_2 –0.228 0.058 –3.950 0.000 0.108
Constant 0.201 0.046 4.350 0.000 0.128
VC_Lnwmi_1 –0.194 0.040 –4.890 0.000 0.156
DLymi –0.360 0.082 –4.390 0.000 0.130
DLymi_2 0.192 0.075 2.550 0.012 0.048
DLnwmq 1.266 0.074 17.100 0.000 0.693
DLnwmq_1 0.456 0.101 4.510 0.000 0.136
DLnwmq_2 0.370 0.093 3.990 0.000 0.110
D953 –0.127 0.039 –3.230 0.002 0.075
Seasonal_1 0.043 0.013 3.420 0.001 0.083
Seasonal_10 0.049 0.012 3.990 0.000 0.110
D9212 0.108 0.040 2.730 0.007 0.055
D9312 0.209 0.038 5.440 0.000 0.187
D9412 0.203 0.039 5.230 0.000 0.175
D9512 0.117 0.040 2.940 0.004 0.063
D9712 0.138 0.039 3.590 0.000 0.091
D9912 0.154 0.038 4.020 0.000 0.111
D0012 0.198 0.038 5.220 0.000 0.174
D0112 0.217 0.038 5.710 0.000 0.202
D0212 0.234 0.038 6.160 0.000 0.227

Misspecification test
Autocorrelation 0.778 [0.6071]
Dynamic Heteroskedasticity 0.178 [0.9894]
Normality 5.936 [0.0514]
Heteroskedasticity 0.943 [0.5538]
Linearity 0.015 [0.9036]
R^2 0.938
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T���� 3B
Error correction model for the maquila sector
The estimation sample is: 1990 (7) to 2002 (12)

 Coefficient Std.Error t-value t-prob Part.R^2

DLnwmq_1 –0.338 0.078 –4.340 0.000 0.127
Constant –0.041 0.072 –0.575 0.566 0.003
VC_Lnwmq_1 –0.027 0.033 –0.807 0.421 0.005
DLlpmq 0.467 0.067 6.990 0.000 0.273
DLlpmq_1 0.225 0.073 3.090 0.002 0.068
Dlnwmi 0.579 0.120 4.830 0.000 0.152
DLnwmi_1 –0.032 0.117 –0.272 0.786 0.001
D9212 0.063 0.025 2.540 0.012 0.047
D9812 0.085 0.025 3.440 0.001 0.084
D9012 0.091 0.026 3.550 0.001 0.088
Seasonal_1 –0.029 0.009 –3.280 0.001 0.076
Seasonal_2 –0.022 0.008 –2.630 0.010 0.051
Seasonal_3 –0.115 0.041 –2.820 0.006 0.058
Seasonal_4 0.126 0.040 3.130 0.002 0.070
Seasonal_5 –0.023 0.039 –0.585 0.559 0.003
Seasonal_6 0.001 0.012 0.116 0.908 0.000
Seasonal_7 –0.004 0.011 –0.317 0.751 0.001
Seasonal_8 –0.001 0.009 –0.132 0.895 0.000
Seasonal_9 –0.003 0.009 –0.359 0.720 0.001
Seasonal_10 –0.044 0.009 –4.970 0.000 0.160

Misspecification test
Autocorrelation 0.383 [0.9106]
Dynamic Heteroskedasticity 1.094 [0.3719]
Normality 5.236 [0.0730]
Heteroskedasticity 1.246 [0.2189]
Linearity    0.013 [0.9086]
R^2    0.927
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the null we say that rates of  growth of  the lagged left side variables do not 
Granger cause the rates of  growth of  those on the right side.

T���� 4
Granger causality test in a ���� form
Period: 1990 (7) to 2002 (12)

Null Hypothesis Ho ��� (t – 1) Null Hypothesis Ho ��� (t – 1)

DLlpmqt does not cause 
DLnwmqt

(15.376)
[0.0000]**

DLymit does not cause 
DLnwmit

(13.064)
[0.0000]**

DLnwmit does not cause 
DLnwmqt

(25.368)
[0.0000]**

DLnwmqt does not cause 
DLnwmit

(100.364)
[0.0000]**

Note: ( ) denotes the t-statistic, [ ] denotes the p-value, * indicate a rejection of the null 
hypothesis at the 5% level of significance.

From table 4 we can infer the presence of  a bi-directional causality between 
the growth of  wages in both sectors. Thus, we can suggest that wage setting 
in the maquila and manufacturing sectors are linked to each other. This is 
not a surprising fact since wages in one sector or the other might influence 
the wage setting process. Nonetheless, causality tests confirm that output 
growth in both sectors has influence on the dynamics of  wages in the 
maquila sector as well as in the manufacturing sector. Such a finding allows 
us conclude that growth in both industries leads to higher wages. 

E������� �������� �� ��� ����������� ������

We discuss now the results of  our econometric work. A first important finding 
from our inquiry is that we were able to effectively estimate statistically valid 
econometric models whereby money wages can be explained on the basis 
of  a few arguments, and the variables appearing in the two models can be 
given a sensible theoretical justification. We can then give a positive answer 
to our first question: Are there regularities in the functioning of  the labor 
market which would allow the estimation of  econometric models explaining 
the determinants of  wages? 
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Moreover, in our wage equations we can also find long-term relationships. 
Equally important, given the stability of  the recursive graphics, it seems 
valid to infer that the quantitative relationship between the variables 
involved did not significantly change. Accordingly, we can also answer our 
second question in the positive: have the determinants of  wages remained 
constant during the period under consideration?

Now then, regarding our third question (are wages in the two industries 
functionally related?), we found that indeed wages in the two sectors are 
related. More specifically, in each sector the wage of  the other sector appears 
as an important and statistically significant variable amongst the determinant 
of  this sector’s wage. 

Conversely, we found that there are common factors influencing wages 
in the two sectors. Most notably, the rate of  underemployment and the 
particular economic situation of  the sector appear as determinants of  both 
manufacturing wages and maquila wages. We also found, though, that in 
each sector the remaining variables that determine wages are different. In 
this sense, we can agree that the wages in the two industries are determined 
by some common, but also by a somewhat different set of  variables (in 
answer to our fourth question: are wages in the two industries determined 
by similar or by a radically different set of  variables?). 

We will now carry out a more detailed discussion of  the economic 
implications of  our econometric results. Let us begin with our last point. The 
cointegration vectors show a close interrelationship between both sectors, in 
the sense that when wages grow in one industry, they also tend to grow in the 
other.16 Thus, a 10 percent rise of  maquila wages tends to stimulate a rise of  

16 Of  course there may be other possible alternative or complementary explanations. For example, 
H. Escaith (in private correspondence) has suggested to us that the overreaction of  wages in the maquila 
sector may be due to a quicker reaction to changes in external competitiveness. An alternative to 
both hypotheses is that labor arrangements are more flexible in maquiladoras and labor force is 
more homogeneous. Average wages react therefore more rapidly in maquiladoras than in traditional 
manufactures, where labor arrangements are more inertial and where the composition of  the working 
force is much more heterogeneous due to historical context. Unfortunately, it is impossible to 
discriminate among these alternative hypotheses with the data at hand.
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8.8 percent of  manufacturing wages, while a rise of  manufacturing wages 
of  10 percent tends to stimulate an increase in maquila wages of  about 11 
percent. Thus, the parameters linking the other sector’s wage to this sector’s 
wage do not appear to be extremely different. The (fairly small) overreaction 
of  wages in the maquila industry to wage changes in the manufacturing 
industry is possibly explained by the lower level of  average maquila real wages 
vis-à-vis the level of  average real manufacturing wages, and the consequent 
struggle of  maquila workers to close that gap.

In any event, our findings about the influence of  the other sector’s 
wage in each sector’s wage equation lends support to an important aspect 
of  wage bargaining put forward in The General Theory, though in a very 
different socioeconomic context from the one for which it was originally 
formulated. This is an aspect which has seldom received much attention in 
contemporary literature. Keynes states that:

[…] any individual or group of  individuals, who consent to a reduction of  money-wages 
relatively to others, will suffer a relative reduction in real wages, which is a sufficient 
justification for them to resist it […]. 

In other words the struggle about money-wages primarily affects the distribution of  the 
aggregate real wage between different groups […]. The effect of  combination on the part 
of  a group of  workers is to protect their relative real wage (Keynes, 1980, p. 14).

We must add that the wage level that workers were able to negotiate in other 
sectors gives a hint as to the wage level that the government, business leaders, 
or both, are willing to accept as a basis to fix, for example, manufacturing 
wages.

Our second result is that higher underemployment seems to negatively 
affect the level of  money wages in both sectors. Moreover, it is important 
to note that the effect of  underemployment on wages seems to be stronger 
in the manufacturing sector, where a 10 percent rise in underemployment 
tends to cause almost 3 percent fall in wages. In contrast, in the maquila 
industry the fall is only about 0.25 percent. This relative imperviousness of  
maquila wages with respect to the situation of  the labor market probably 
has to do with the geographical isolation of  the maquila firms, which are 
mostly located in Mexico’s northern border. Another reason is likely to be the 
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greater autonomy of  maquila firms, with respect to Mexico’s business cycle, 
because they sell their production abroad in a market which is less volatile 
than the domestic one.17 Accordingly, the situation of  the domestic labor 
market is likely to exert a smaller influence on the maquila labor market. 

Third, according to our estimates, it appears that the particular conditions 
in each industry tend to influence the level of  that industry’s wage. More 
specifically, a higher gross value of  production in manufacturing tends to 
raise manufacturing wages. Higher labor productivity in the maquila industry 
has a positive impact on maquila wages. 

The association between wages and the gross value of  manufacturing 
production can be rationalized with two different, but not contradictory 
arguments. The first argument suggests that when firms attain higher 
production and sales, they are willing to accept higher wage demands because 
profits are also higher. But it may also imply that higher manufacturing wages 
bring about higher domestic demand, stimulating output expansion. This 
second rationalization, however, cannot be adequately discussed within the 
framework of  our inquiry, because we have carried out our analysis within 
the confine of  partial equilibrium analysis, where the feedback from higher 
wages to (higher?) demand is ignored. 

The other argument is that the positive association between productivity 
and wages in the maquila industry can be rationalized with the notion that 
firms can afford to pay higher wages without jeopardizing profits when 
labor productivity increases.18 

In any event, the associations between wages and output found in the 
manufacturing industry, and between wages and productivity found in 
the maquila industry, tend to support the insider theory of  wages. That is, 
insider workers in Mexico seem to be able to reap part of  the benefits of  

17 The coefficient of  variation of  the maquila gross value of  production is about 40 percent lower 
than the coefficient for the manufacturing industry.
18 Output does not appear as an argument in the wage equation for the maquila industry. In a wider 
analytical framework, this finding may perhaps be rationalized with the argument that the latter sector 
sells practically the whole of  its production abroad, so that higher maquila wages do not stimulate 
demand for maquila goods.
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higher output and sales or of  higher productivity. We consider this to be a 
relevant finding, because the insider theory of  wages was originally proposed 
with developed capitalist economies in mind, where unemployment tends 
to be relatively lower. Our result suggests that even in a situation where a 
large pool of  unemployed or underemployed workforce exists, as in Mexico, 
insider workers have a certain bargaining power. 

Another interesting finding of  our estimates is that prices are absent as 
an argument of  the wage equation in both of  the two sectors under inquiry. 
This appears at first sight intriguing because we know that, especially in an 
inflationary environment such as Mexico’s, expectations of  inflation are 
taken into account by workers in their wage negotiation. It is usually taken for 
granted that these expectations are based on past inflation. Yet we think that 
this puzzle can be explained once we take into account that we are dealing 
here with a long-term relationship, and not with a short-term adjustment. 
In this context, we can relate this finding to the first result already referred 
to. As Keynes forcefully pointed out, in an uncertain situation agents rely 
on conventions in order to make decisions that involve the unknown future. 
Using the other sector’s wage is probably a good convention in the wage-
setting process, because it gives an indication as to the wage that can be 
successfully bargained for.

C����������

The main aim of  this paper has been to identify the factors that govern the long 
run behavior of  money wages in the manufacturing sector and the maquila 
industry in Mexico. This objective has been accomplished by using modern 
econometric techniques, with specific emphasis on the use of  congruent and 
robust econometric models from statistical and theoretical viewpoints. 

Our main empirical findings show that money wages are jointly 
determined in both industries, and that a relatively similar set of  conditioning 
variables determines their dynamics. More particularly, it is found that money 
wages in both sectors depend on underemployment and on the specific 
conditions of  the sector, the latter summarized by output growth in the 
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manufacturing sector and by productivity growth in the maquila industry. 
This last fact reveals that insider workers have certain bargaining power 
in Mexico and that using the other sector’s wage is probably a good 
convention in the wage-setting process, because it provides workers with 
an indication as to the wage that can be successfully bargained for.

Our results lead us to conclude that wage behaviour in those two 
industries in Mexico can be successfully explained by theories of  wage 
determination that emphasize the institutional aspects of  the labor market, 
and that take into account the dual or segmented structure of  the this market 
in today’s capitalism, in conjunction with some of  the ideas proposed by 
Keynes in his General Theory. 
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