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Abstract 

As discussed in the factor-price equalization theorem, prices, and thus wages, tend to 
equalize as a result of trade between two countries. The focus of this thesis is to perform a 
time series regression in order to evaluate whether wage convergence has taken place 
between Mexico and the United Sates of America due to the establishment of the North 
America Free Trade Agreement (NAFTA) in 1994. The authors of this thesis conclude that 
wage convergence did take place between the two countries in question, since the slopes 
found using the regression are mostly positive, indicating an increasing real wage ratio 
between Mexico and the United States of America. 
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1 Introduction 

In recent years, trade has become a great topic of discussion, with a majority of economists 
agreeing that free trade has nearly only positive net outcomes for countries in general. 
However, barriers still exist and will continue to exist between countries. Further, there are 
numerous discussions regarding the theoretical and practical effects of trade on economies, 
especially when one discusses underlying theories such as the Heckscher-Ohlin theory and 
its practical effects. This is the focus of this thesis: to discuss wage convergence between 
Mexico and the United States of America as a result of the North American Free Trade 
Agreement (NAFTA), one of the most prominent treaties regarding free trade of the 
1900‟s. 

Usual price-factor equalization theories state that wage convergence is bound to take place 
between two trading nations: in Mexico‟s case it is suggested that wages would increase as a 
result of the diminished trade barriers and the United States of America would experience a 
fall in their wages. This, as a result, may have a negative impact on the labor market in the 
United States of America.  The focus of this thesis is to evaluate whether or not this is 
what has in fact taken place in Mexico and the United States of America after the 
implementation of NAFTA.   

A common manner in which wage changes are evaluated is by focusing on foreign direct 
investment (FDI), and its impact. According to the Academy of Corporate Governance, 
FDI is defined as “investment of foreign assets directly into a domestic company's 
structures, equipment, and organizations. [FDI] does not include foreign investment into 
the stock markets.” The formal establishment of NAFTA in 1994 resulted in a further 
decrease of trade barriers between Mexico and the United States of America, thus 
increasing FDI (American investment into Mexico), which in theory should have caused 
wage convergence. This will be further discussed in the section three (Theoretical 
Framework).  

This topic is of significance because, firstly, NAFTA may be the most prominent treaty of 
the 20th century: the treaty has been formed to eliminate trade barriers between a set of 
economies that have a great impact on the rest of the world, both economically and 
politically. The implications of a trade-based treaty of such magnitude carries a certain 
importance in today‟s world, where globalization is a major issue. Secondly, Mexico relies 
greatly on trade with the United States of America, since a majority of its exports are in fact 
sent to the United States of America, implying that this is a particularly interesting case to 
study from an economic perspective, as it may shed light on common trade theories and 
their implications on the real world.  

This paper will focus on a greater number of years than in most other studies, specifically 
between 1985 and 2007, in order to be able to shed light on the impacts of NAFTA on the 
wages of the United States of America and Mexico in the long run. Further, the focus will 
be more general, enabling us to discuss the theoretical implications related to the effects of 
nearly eliminated trade barriers on wage.  
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1.1 Purpose  

The purpose of this thesis is to analyze whether wage convergence has taken place between 
Mexico and the United States of America as a result of NAFTA. 

1.2 Disposition 

Section two focuses on previous research by other economists regarding wage 
convergence, trade between Mexico and the United States of America. Section three, titled 
Background, will discuss the economic backgrounds of both Mexico and the United States 
of America, and also take the wage of both countries and the inward FDI (with Mexico as 
the host country) into account. The fourth section, focuses on the theoretical framework, 
specifically the primary underlying theories (such as Heckscher-Ohlin and the Factor Price 
Equalization Theorem). Some emphasis is placed on the explanations of results found by 
other economists on similar topics, especially on why wage convergence has not always 
taken place between two trading countries. In section five, the empirical aspect of this 
thesis is discussed, specifically the time series regression, which is then analyzed. The final 
section (six) is dedicated to the conclusion with additional thoughts regarding how to 
develop the studies within this topic.  
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2 Previous research 

There has been a lot of speculation regarding the effect of NAFTA on all its member 
countries. Krueger‟s paper (1999) discusses the notion that while the United States of 
America did not experience a great impact from the establishment of NAFTA, Mexico 
experienced a trade creation rather than diversion. However, there is some concern 
regarding whether trade creation resulted in wage inequality between the skilled and 
unskilled labor in Mexico. Esquivel and Rodríguez-López (2003) state that although there 
was a large increase in the wage gap between skilled and unskilled labor in the 1980‟s when 
trade was first liberalized in Mexico, there has been no evident increase in the wage gap 
since the 1990‟s.  

According to Esquivel and Rodríguez-López (2003) some researchers, including Cragg and 
Epelbaum (1996) and Meza (1999), explain the causes of this inequality by the evolution of 
returns to education. The other main approach used by some researchers, such as Hanson 
and Harris (1999) or Robertson (2001), indicate that the role of technology and trade are 
the explanatory factors for the wage inequality. Meza (1999) has studied the returns to 
education in Mexico between 1987 and 1993 and found that they were increasing. In line 
with the other approach, Hanson and Harris (1999) studied the periods between 1984 till 
1990 and suggested that wages for unskilled labor were diminishing due to the effect of 
trade barriers in unskilled labor-intensive industries, where trade barriers provide a 
protecting effect. The low wages in the unskilled-intensive labor industries allow the prices 
of its goods to be relatively low, which in turn provides the United States of America with 
an obvious reason to engage in extensive trade with Mexico. 

Feenstra and Hanson (1995) discuss the impact of FDI on the Mexican maquiladoras, 
which are Mexican factories that use imported raw materials to produce export goods. 
Their study is based on a period of years stretching from 1975 to 1988, resulting in the 
notion that “FDI is positively correlated with the relative demand for skilled labor and that 
it can account for a large portion of the increase in the skilled labor share of total wages,” 
(p. 391). Hanson (2003) states that “there are strong positive correlations between wage 
growth and the share of FDI and between wage growth the share of imports in state 
GDP”, suggesting that it is “overall access to foreign capital” that affect the labor markets 
and thus wages most (p. 25).  

There are numerous studies that discuss wage convergence between Mexico and the United 
States. Hanson (2003) states that there is no evidence for mean average wage convergence 
between the United Sates of America and Mexico between the years 1990-2000. In 
Robertson (2005) it is also stated that there has been no wage equalization between United 
States of America and Mexico. In a paper written by Bosch and Manacorda (2006), they 
document a substantial rise in inequality in minimum wages for white-collar workers within 
Mexico between the years 1988 and 1994 and then considerable stability afterwards. The 
decrease in minimum wages between 1988 and 1994 can largely be explained by the decline 
in the real value of the minimum wage.  
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3 Background  

3.1 NAFTA 

The North American Free Trade Agreement was a topic of discussion between Mexico and 
the United States of America from 1990, with Canada agreeing to negotiate a formal treaty 
from 1991. NAFTA was finally established on the 1st of January, 1994, and is a trade bloc 
involving three countries with very different “income levels, legal traditions, regulatory 
regimes, and cultural traditions”, as mentioned in “Created from NAFTA: The Structure, 
Function, and Significance of the Treaty's Related Institutions” by Joseph A. McKinney 
(page xi). NAFTA is a development of the Canada-U.S. Free Trade Agreement, and is the 
largest trade bloc today, when taking the GDP‟s of the member countries into account.  

The focus of NAFTA has been to decrease and eventually eliminate barriers and 
restrictions related to categories including motor vehicles and textiles, intellectual property 
rights, and investment. Additional agreements were signed in 1992 regarding the workers 
and environment in the three member countries. The maquiladoras, as previously 
discussed, have become an important aspect of trade within Mexico.   

The treaty is trilateral (it includes the United States of America, Mexico, and Canada), in 
that the terms apply to all member countries equally. However, the only aspect of the treaty 
that may not be considered trilateral is the one involving the agriculture industry, which has 
been a controversial topic. Certain quotas and tariffs, amongst other forms of protection, 
still govern within the agriculture industries of the three countries, usually differing 
between the countries as well.   

3.2 Economic backgrounds 

3.2.1 Mexico 

Prior to NAFTA, Mexico had very low trade barriers when trading with their largest 
trading partner, the United States of America (“Created from NAFTA” by Joseph A. 
McKinney). This made Mexico very vulnerable to changes in the American trade policies. 
Further, Mexico had reason for concern, since its developed export industry posed certain 
risk for the United States to increase their barriers against Mexican exports. Also, a large 
percentage of Mexican exports were in competition with Canadian products, further 
increasing Mexico‟s incentive to form a free trade treaty with the United States of America. 
Mexico also relied to a certain extent on foreign investment from the United States, which 
is often discussed as a major reason for changes in wage by numerous economists. The 
participation in NAFTA was a necessary, although controversial, decision for Mexico, since 
it allowed and developed the trade that sustained a large percentage of Mexico‟s economy.  

Economic growth in Mexico prior to 1987 was unstable, particularly during the period of 
1982 and 1986. The rate of investments was low throughout this period due to low 
aggregate demand. However, from 1987 to 1994, a stable increase in GDP took place. The 
aggregate domestic demand and the rate of investments increased as a component of this 
process (investments increased by 244% and private consumption by 288% during the 
1988 to 1994 period). This was the result of a stabilization plan launched in 1987 by 
President De la Madrid, the Mexican President during that time. The stabilization plan 
came with a privatization program; these policy decisions were accompanied by extensive 
trade and financial liberalization policies.  
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The NAFTA treaty was established regardless of the concerns that Mexican opponents 
had. However, shortly after the formal establishment of NAFTA, Mexico experienced what 
is called its first economic crisis of the 20th century. The Mexican peso crisis occurred 
between 1994 and 1995; the crisis had a few of the usual characteristics of an emerging 
economic crisis with no fiscal imbalance complications in financing the current account 
disequilibria. This led to difficulties in restraining the crisis using already established 
methods. A central explanatory method, specifically the financial instability hypothesis 
(FIH) was used, which clarified the course of events through increased endogenous 
expectations as a result of financial liberalization programs (FLP). The FIH theory assumes 
a capitalist economy which does not trust exogenous shocks to generate business cycles. 
FIH states that over a prosperous period of time, dynamic capitalistic economies 
endogenously changes from being stable to fragile. Once there is an adequate mix of 

financially fragile institutions the economy becomes vulnerable to debt deflations (Tse, 

2001).  The FLP‟s three main aspects were the movement of specialized banking to full-
service banking (at the time Mexican banking was highly specialized with restrictions to 
specific services, such as mortgages and commerce), the modernization of securities 
markets, and the formation of a domestic public debt market (Grandmont, 1995). The 
interaction between increased liberalization in the financial market and the optimistic 
expectations created financial liabilities which modified the balance of risks in the 
economy. Thus, the economy became more vulnerable to both internal and external 
shocks. Although the models suggest that FLP amplified the vulnerability of the economy, 
it has been verified by sustaining evidence, particularly in the case of being exposed to a 
speculative attack.  

From 1994 a number of political events led to a switch back from the positive to the 
pessimistic expectations. From January 1994 to February 1995 the peso depreciated by 
82.9% (with respect to the dollar) and the interest rate increased from 10.5% to 42.7%. The 
government had significant credibility issues about maintaining their policy decisions. 
Investors now put their short-term acquisitions on hold. In order to prevent outflow, the 
Mexican government started to convert its peso dominated debt into dollars-indexed short 
term debt (Tesobonos). Finally, the investors realized that the situation was impossible and 
began relocating their capital to secure financial centers. Between the 20th and 22nd of 
December, Mexico lost $4 billion in international reserves and on the 22nd of December the 
Central Bank let the peso float freely (Edwards, 1997). 

According to the Bureau of Western Hemisphere Affairs, Mexico‟s most relevant trade 
partners currently are the United States of America, the European Union, Canada, 
Columbia, and Japan. In 2005, Mexico‟s exports were worth $214 billion and the imports 
were $222 billion, of which the exports to the United States were $183 billion (86%) and 
the imports from the United States were worth $118 billion (53%).  

3.2.2 The United States of America 

The issues of trade date back through the centuries and the United States of America have 
often been given an important role in the development or restriction of trade. Beginning in 
the 1980‟s, when the dollar experienced an overvaluation, American firms were faced with 
difficult competition. This caused the United States of America to use certain protectionist 
methods in order to deal with what was considered “unfair international trade” as discussed 
in “Created from NAFTA” by Joseph A. McKinney. This was of great concern to Canada, 
who relied greatly on the United States of America in terms of trade, and thus the U.S.-
Canada free trade agreement was signed on the 2nd of January, 1988.  



 

 
6 

The United States of America signed a bilateral trade treaty with Mexico as early as 1985. 
This led to the first negotiations for a free trade agreement in 1990 between President Bush 
and President Salinas. NAFTA was an alluring treaty, because it brought a certain trust 
between the two countries which was previously lacking, and allowed for the United States 
of America to invest money into a more stable Mexican environment. Further, it was 
hoped that political relationships would be bettered as a result of this treaty.  

However, as appealing as NAFTA was, the United States of America had certain concerns 
prior to the signing of the treaty. There was concern voiced by those against the treaty that 
“imports from Mexico – accompanied by surging capital flows to Mexico – would destroy 
jobs in the United States” (p. 125) (Burfisher, Robinson, and Thierfelder, 2001). There was 
also discussion regarding the Mexican rural market, which was supported by trade 
restrictions. It was argued that it would collapse as a result of NAFTA, causing unskilled 
Mexican workers to emigrate into the United States of America. This was further famously 
emphasized by Ross Perot, as “the giant sucking sound”, regarding the loss of jobs due to 
American workers being unable to compete with Mexican workers with lower wages. On 
the other hand, those who supported NAFTA, “argued that trade liberalization would 
create gains from increased trade based on comparative advantage” (p. 125) as stated by, et. 
al, (2001). It was commonly believed that whilst the impact of NAFTA would be great on 
Mexico, it would be small on the United States of America. However, NAFTA was 
believed to have a positive affect on the American and Mexican economies, which led to its 
official establishment. 

“In 1993, Mexico accounted for less than 10 percent of U.S. imports and exports,” (p. 126) 
according to Burfisher, et al. (2001). The following figure (3-1), the data for which was 
found on UNCTAD FDI Stat, describes the imports and exports from the American 
perspective between Mexico and the United States of America: 

US exports and imports with respect to Mexico
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Figure 3-1 Imports and exports expressed in millions of USD 
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As can be seen in the above figure, the data for which is found in the Appendix (A1), there 
is a clearly great increase in both imports and exports (from the perspective of the United 
States of America) after the official establishment of NAFTA in 1994. Although imports 
from Mexico are greater than the exports to Mexico, the peaks and troughs for both 
imports and exports take place in similar years.  

3.3 Wages 

The wages and price ratios in this section, as will be further discussed in section 4, are 
derived using the following formula: 

USAM ww /  = 
USA

nom

USA

M

nom

M

CPIW

CPIW

/

/
,        (3.1) 

where Mw  is the real wage in Mexico, USAw  is the real wage in the United States of 

America, nom

MW  is the nominal wage in Mexico, MCPI  is the Consumer Price Index in 

Mexico, nom

USAW  is the nominal wage in the United States of America, and USACPI  is the 

Consumer Price Index in the United States of America.         

This equation adjusts the wages in both countries according to the CPI, thus giving a ratio 
of the purchasing power between the United States of America and Mexico. The equation 

was used for each year ranging from 1985 to 2007 in order to get a USAM ww /  (the real wage 

ratio between the United States and Mexico) for each year. The sets of data used in order 
to fulfill this equation for each year can be found in the Appendix, specifically, A2 contains 
the price levels (nominal wages) of each country and A3 contains the CPI‟s for each 
country. 
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The graph below shows real wages in Mexico between 1985 and 2007 and the data used for 
this graph can be found in the appendix (A2 and A3): 

Real Wage in Mexico
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Figure 3-2 Real wages in Mexico between 1985 and 2007 

Source: OECD Statistical Portal 

 

There is clearly an increase in real wages till the year 1994, which is when NAFTA was 
officially established. However, there is a drastic fall in wages that lasts between 1994 and 
1996, which is most probably a result of the Peso crisis, which took place during this time. 
After 1997 there has been a steady increase of wages with some peaks and troughs.  
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The graph below shows wages in the United States of America between 1985 and 2007 and 
the data used for this graph can be found in the appendix (A2 and A3): 

Real Wage in USA
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Figure 3-3 Real wages in the United States of America between 1985 and 2007 

Source: OECD Statistical Portal 

 

The wages in America were clearly low between 1992 and 1996, however, they did increase 
slightly in 1993. The wages experienced a more drastic increase beginning in 1996, which 
led to a peak in 2004. The Dot-com bubble, which lasted between 1995 and 2001, explains 
part of the graph, since wages increased more rapidly from 1996.  

If one focuses on the above two graphs initially, a certain form of wage convergence 
between Mexico and the United States of America is visible. Since the United States of 
America experienced a clear fall in price level between 1986 and 1991, where as Mexico 
experienced an increase in price levels between 1986 and 1994, one can conclude that wage 
convergence did take place in that Mexico‟s wages rose, where as American wages fell.  

However, it is after the formal establishment of NAFTA that wage convergence is 
questionable. Although Mexican wages have risen steadily after NAFTA (ignoring the Peso 
Crisis), the American wage ratio has also increased steadily, although less so than Mexican 
price level. This implies that wage convergence has taken place, but not as much as prior to 
NAFTA. The reasons behind this lack of convergence after the formal establishment of 
NAFTA may be that the change in terms of trade in 1994 in fact affected price levels 
differently than before 1994, thus resulting in wages in the United States of America rising 
rather than falling. The significantly higher rate of wage convergence in the period prior to 
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NAFTA may be a result of the Mexican financial liberalization programs as explained in 
section 3.2.1. 

Further, it is possible that the reason behind the rise in American wages after 1994 is 
caused by other trade-related treaties that the United States of America has with its other 
trading partners. Although Mexico‟s primary trading partner is the United States of 
America, this is not true for the United States of America, which has a larger range of 
trading partners, which may all be influencing the economy (inclusive of wages) in the 
United States of America. 

Real wage ratio between Mexico and USA

0,6

0,7

0,8

0,9

1

1,1

1,2

1,3

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

Years

R
e
a
l 

w
a
g

e
 r

a
ti

o

Real wage ratio

 

Figure 3-4 The real wage ratio between the United States of America and Mexico between 1985 and 2007 

Source: OECD Statistical Portal 

 

Figure 3-4, the data for which is in the Appendix (A2 and A3), clearly shows that there is a 

rising real wage ratio, USAM ww / , which implies that wage convergence has taken place 

between the two countries in question. Prior to the establishment of the treaty, there was a 
great rise in the real wage ratio, especially between the years 1988 and 1994. However, 
probably as a result of the Peso Crisis, the real wage ratio fell drastically till the year 1996. 
Since 1996, however, there has been a relatively steady rise in the real wage ratio, indicating 
wage convergence.  
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3.4 Foreign Direct Investment 

The following diagram, with its data available in the Appendix, gives insight into the inward 
flow of Foreign Direct Investment (into Mexico), the data of which is located in the 
Appendix (A4): 

Flow of inward FDI into Mexico

0

5000

10000

15000

20000

25000

30000

1
9
8
5

1
9
8
7

1
9
8
9

1
9
9
1

1
9
9
3

1
9
9
5

1
9
9
7

1
9
9
9

2
0
0
1

2
0
0
3

2
0
0
5

Years

F
lo

w
 o

f 
in

w
a
rd

 F
D

I

Flow of inward FDI

 

Figure 3-5 The flow of inward FDI into Mexico between 1985 and 2006  

Source: UNCTAD FDI Stats 

 

As can be seen from the diagram, there was a clear increase in FDI after 1994, since FDI 
more than doubled from 4389 in 1993 to 10974 in 1994. Since the majority of Mexican 
trade and FDI inflows are from the Untied States of America, the obvious increase in FDI 
implies that NAFTA must have had a positive impact on FDI into Mexico. This further 
suggests that wages should also have increased, since increased FDI (a substitute of 
international trade) should theoretically equalize prices. It is also visible that the inward 
FDI has steadily increased since the establishment of NAFTA in 1994 with a peak in the 
year 2001. Further details of FDI and its impact will be discussed in Section 4.4.1.  
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4 Theoretical Framework  

This section will take into account some base theories (such as the Heckscher-Ohlin 
Model) which focus on the most basic reasons for wage convergence. Then, Foreign Direct 
Investment as a result of the Product Life Cycle is discussed, which gives a clear reason as 
to why FDI is a common result of trade and how the Product Life Cycle causes trade to 
begin with.  

As discussed previously in the introduction, numerous economists who have studied wage 
convergence between Mexico and the United States of America have stated that wage 
convergence did not take place. There are some reasons, including those mentioned 
previously in section 3.4, which may shed light on the possible lack of convergence. 

4.1 Heckscher-Ohlin model (2x2x2 model) 

The Heckscher-Ohlin model is a 2x2x2 model (two countries, two commodities, and two 
factors of production), where relative endowments of the factors of production (land, 
capital and labor) determine a nations‟ comparative advantage. A nation has comparative 
advantage in goods for which the required factors of production are relatively abundant. 
These goods will be less costly to produce in the abundant country compared to the nation 
where the required inputs are locally scarce. For instance, a country that is relatively 
abundant in land and capital, but where labor is scarce, will have a comparative advantage 
in producing a good that is land and capital intensive, such as grain. This country will have 
low production costs in producing grain, thus resulting in low prices that will stimulate 
both local consumption and export. Labor-intensive goods will be expensive in this 
country making it better off to import these goods (Findlay, 2006). The reason the 
Heckscher-Ohlin model is important for this thesis, is to give reason as to why trade is 
taking place between Mexico and the United States of America.  

4.2 Factor-price equalization theorem 

The factor-price equalization theorem is also an extension of the Heckscher-Ohlin model, 
which states that as a result of competition the prices of two identical production factors 
will converge and equalize over time. The price for a single factor does not need to equalize 
but the relative factors will. When the two nations integrate and become one market, the 
factors that had the lowest prices will become more expensive relative to other factors in 
the economy and the factors which used to be expensive will become relatively cheaper 
(Brakman, Garretsten and van Marrevijk, 2006). The factor-price equalization theory is a 
vital feature when explaining international trade theory and it has two main approaches. 
One approach is to focus on the features of cost functions when assuming that countries 
are incompletely specialized, the other one is to concentrate on countries endowments 
without assuming that nations are incompletely specialized.  

Since the factor-price equalization theory implies that the “prices of the output goods are 
equalized between countries as they move to free trade, then the prices of the factors 
(capital and labor) will also be equalized between countries,” “wages of workers and the 
rents earned on capital” will also equalize as a result of free trade, as stated by Steven M. 
Suranovic (1997). 
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4.3 Product Life Cycle Theory 

The Product Life Cycle Theory was developed by Vernon (1966). It gives a further 
understanding of the effect of trade between two countries. The following diagram 
represents the Product Life Cycle Theory, as discussed further in detail: 

 

Figure 4-1 The life cycle of a product as described by the Product Life Cycle Theory 

 

The theory states that initially, when a new product is being developed, it is most frequently 
in the hands of a country with skilled labor; in terms of this thesis, skilled labor is more 
abundant in the United States of America than in Mexico. As Louis T. Wells (1968) 
discusses, there is a greater probability of a product being developed in the United States of 
America since the most likely candidates for buying a new and rather expensive product 
also exist in the United States of America: “Automatic transmissions for automobiles 
promised to be pretty expensive additions to cars. If an inventor considers the chances of 
his brain-child's being purchased by consumers, a U. S. inventor would be more likely to 
pursue an automatic transmission than a European. The European inventor would more 
probably concern himself with ideas suitable to European demands,” (p. 2).  This stage is 
the first stage of the above diagram, where production costs are greater than consumption.  

The second stage of Vernon‟s theory is when the product is already developed and the 
focus turns to the improvements and modifications of the manufacturing process. In this 
stage, the production remains in the country that is abundant in skilled labor. At this point, 
the country abundant in skilled labor will begin increasing their scale of production. This 
will in turn result in the country abundant in skilled labor to export the product, thus 
making it susceptible to foreign influence. This stage is shown in Figure 3-1 as the product 
that is maturing and thus the country that has produced the product begins exporting it.  

Finally, the product refinement will reach the point where it is not economically or 
rationally relevant for updates and refinement in production, i.e. the technology will have 
become standardized (the third stage as represented in Figure 4-1). Thus, the stage is 
reached where in order to decrease costs, the country with skilled labor will decide to 
produce the product in a country abundant in unskilled labor (one with lower wages). The 
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country abundant in skilled labor will have already begun developing another new product, 
which will have the same journey as all new products.  

The Product Life Cycle Theory allows for an understanding of how products develop and 
what companies must do in order to decrease costs in the long run. The theory also clearly 
shows that as a product reaches a stage where it can be developed in another country, 
foreign direct investment takes place: the country abundant in skilled labor (the United 
States of America) decides to open plants, factories, and offices in the country abundant in 
unskilled labor (Mexico), this investing in that country. 

The Product Life Cycle theory further indicates that as a result of FDI, the wages in the 
country abundant in unskilled labor should increase. This will be further discussed in the 
upcoming section regarding FDI in detail.   

4.4 Foreign Direct Investment 

FDI is a major part of today‟s globalized economy and is very relevant in the debate 
regarding Mexico and the United States of America. Further, FDI tends to result in wage 
equalization between the „Home‟ and „Host‟ country.  

As discussed by Lipsey (2002), there is a great debate regarding multinationals and their 
effect on both the „Home‟ and „Host‟ countries. Those against multinationals argue that 
multinationals “depress wages and employment at home by moving production abroad. 
They depress wages in their host countries by exploiting helpless workers. They stifle host 
country growth by displacing local firms and obstructing their technological progress,” (p. 
1). Further, those in favor of globalization, even in the form of multinationals, tend to 
argue against trade barriers by stating that trade results in specialization and thus increased 
GDP, which leads to the opening of new jobs for both the „Host‟ and „Home‟ countries.  

4.4.1 FDI and its negative effect on wage 

It has been acknowledged that FDI is a major factor that implements growth along with 
investment and exports (Onaran and Stockhammer, 2008). Further, it is stated that a 
country with low labor costs attracts investment in the form of FDI. If the low wages 
increase, however, then there is a possibility of capital flight. Thus, countries with low 
wages are forced to keep these low wages in order to attract FDI. This is an important 
reason as to why increased FDI may finally result in lower wages in the „Host‟ country in 
the long-run.  

This paper discusses the effect of FDI on wages in Central and Eastern European 
Countries (CEEC‟s) and concludes that although trade and FDI are theoretically supposed 
to have a positive effect on wages, the wages within the manufacturing industry did not 
increase. They conclude that there was in fact a negative effect on labor as a result of 
increased trade and FDI.  

Further, there has previously been some indication that FDI does not even have positive 
effects on growth, as discussed by M. Eller, et. al (2006). This was further elaborated upon 
by Onaran and Stockhammer (2008) in that regardless of FDI‟s overall effects, there may 
be a limited effect of spillovers, resulting in FDI having virtually no effect on wages or 
employment. This is the second very relevant aspect to this thesis: increased FDI is a very 
important aspect of NAFTA and if FDI does not have the theoretically suggested positive 
effect on wages, Mexico may not experience the increase in wages within the 
manufacturing industry, as previously supposed.  
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Finally, Onaran and Stockhammer (2008) state that FDI may affect the wages of skilled 
labor positively but affect the wages of unskilled labor negatively. This is because the 
unskilled labor must have lower wages in order to attract FDI. This is also of extreme 
importance when discussing the possible reasons for a lack of wage convergence between 
Mexico and the United States of America, since within the manufacturing industry the FDI 
is primarily a result of the unskilled labor‟s low wages.   

Thus, although the factor-price equalization theorem, derived from the Heckscher-Ohlin 
model, amongst others, states that trade results in wage convergence, there are relevant 
theories that tend to go against this. Firstly, as stated earlier, there is reason to believe that 
countries that are being invested into have reason to keep their wages lower in order to 
prevent capital flight. Secondly, spillovers may not be as great as expected, and have little if 
any effect on wages. Finally, as mentioned above, FDI may have a different effect on 
skilled versus unskilled labor. These three theories are discussed in this thesis in order to 
evaluate the effect of NAFTA on wage convergence between the United States of America 
and Mexico.  

4.4.1.1 The collusion effect and the threat-point effect 

According to Laixun Zhao (1998), there are two major effects of FDI on wages and 
employment, both related to unions in the case when “labor-management bargaining is 
industry wide” (p. 285). The results found by Zhao are “that FDI depresses the negotiated 
wage in the unionized sector regardless of whether the union cares more about 
employment or wages. We also find that FDI reduces union employment and the 
competitive wage in the non-unionized sector if the union cares more about employment 
than wages, or it is equally concerned about employment and wages,” (p. 285) These results 
are explained by the collusion effect and the threat-point effect.  

Zhao states that the collusion effect is a case where firms in two countries cooperate 
against the labor union in the “bargaining game for employment and wages, thus reducing 
competition and producing less output in the unionized sector,” (p. 285) Intra-industry 
FDI makes this form of cooperation against unions possible, and although it is empirically 
difficult to analyze the exact effects of this, unions often complain of such behavior found 
in multinationals.  

“By the threat-point effect we mean that FDI improves the firms' threat point payoffs by 
increasing the firms' mobility and bargaining strength,” according to Zhao (p. 285). The 
result is that unions have no option but to give in to the multinationals when it comes to 
wages and employment, thus wages and employment remains low. “Furthermore, the 
decrease in union employment bring general equilibrium effects to the competitive sector, 
lowering the competitive wage, since the released labor is pushed over to the competitive 
sector,” (p. 285). 
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5 Empirical Framework 

In order to evaluate whether wage convergence has occurred between the United States of 
America and Mexico after the initiation of NAFTA in 1994, we needed to find data 
regarding wages (nominal) and the Consumer Price Index (CPI) for both countries. The 
data was all located on OECD Statistics in index form with the base year in 2000 
(2000=100). The data is based on the manufacturing industries of both countries for the 
wages and the CPI for all products in each country.  

The data was then used within the equation (which is the same as equation 3.1): 

USAM ww /  = 
USA

nom

USA

M

nom

M

CPIW

CPIW

/

/
 (4.1) 

In order to run the regression, equation 4.1 was first used to calculate a set of real wage 
ratios for each year beginning in 1985 till 2007 for both countries in question. These ratios 
are the relative real wage variables over time used in a time series regression.  

In order to take into account the negative effect of the Mexican Peso Crisis, two dummy 
variables were added to the regression, along with two interaction terms. The first dummy 

variable ( 9795D ) takes into account the negative effects of the Mexican Peso Crisis, which 

according to figure 5-1 lasted between 1995 and 1997. This dummy equaled 1 for the years 
1995 to 1997 and 0 in all other years. The interaction term for this dummy variable, 

9795tD , is calculated by multiplying time (t) with the first dummy variable. The second 

dummy variable ( 0798D ) represents the years after the negative effects of the Peso Crisis. It 

equaled to 0 from the year 1985 to 1998 and then equaled to 1 from 1999 to 2007. The 

corresponding interaction term ( 0798tD ) is calculated by multiplying time (t) with the 

second dummy variable.  

The corresponding equation to this, inclusive of dummy variables, is: 

ln 21 / ww  = α 1 +β 1 t+ α 2
D 9795 β 97952 tD +α 07983 D + β 3 t 0798D +ε,    (4.2) 

where D is used to represent the dummy variable (with 0798D  being the dummy variable 

between the years 1998 and 2007) and t standing for time. Since we have taken the 

logarithm of 21 / ww , we have converted equation 4.1 into a type of growth equation. 
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The results of this regression are: 

    
    Variable Coefficient t-Statistic Prob.   

    
    C 0.742419 24.61270 0.0000 

t 0.044841 7.936158 0.0000 

9795D  202.1114 2.757295 0.0135 

0798D  57.60022 3.611427 0.0022 

9795tD  -0.101396 -2.760841 0.0134 

0798tD  -0.029008 -3.630213 0.0021 

    
    R-squared 0.843210 

Durbin-Watson stat 1.081562 

 

As seen in the regression, both the coefficient of the interaction terms, represented as the 

time during the Peso Crisis multiplied by time ( 9795tD ) and the time following the Peso 

Crisis multiplied by time ( 0798tD ) are negative. This implies that there is a change in the 

slopes of the line that represents the real wage ratio. 

As can be seen in Figure 5-1, which is the same as Figure 3-4, there is an initial increase in 
wage convergence lasting between 1985 and 1994. However, the coefficient of the first 
interaction term based on the years 1995 and 1997 clearly shows that the base slope 
(coefficient of t: 0.044841) changes. This change is negative because the slope changes by 
(0.044841 – 0.101396), giving a negative slope of -0.056555. This is represented by the 
drastic fall between 1995 and 1997, visible in figure 5-1 (which is simply a copy of Figure 3-
4), which is most likely the effect of the Mexican Peso Crisis. However, it is again visible in 
Figure 5-1 that the real wage ratio increases after 1997, again indicating that wage 
convergence has taken place. In the regression, this is emphasized by (0.044841 – 
0.029008), which equals to 0.015833. Since 0.015833 is positive but not as large as the base 
slope (0.044841), it can be concluded that the wage convergence was not as large between 
1998 and 2007 as prior to the establishment of NAFTA, but wage convergence did take 
place nonetheless. Further, the p-values of the slopes found in the regression are positive 
and significantly different from zero, which further emphasizes that wage convergence has 
taken place between Mexico and the United States of America 
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Figure 5-1 The real wage ratio between the United States of America and Mexico between 1985 and 2007 

 

The Durbin-Watson statistic is usually supposed to equal approximately two in the case of 
autocorrelation not being present, however, in the above regression it is 1.081562. This 
implies that there is a possibility that autocorrelation is present in the regression, but it is 
not certain since 1.081562 is not close enough to zero or four, in which case 
autocorrelation would be much morel likely to be present. 
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6 Conclusion 

The focus of this thesis was to evaluate the theory of factor-price equalization in the real 
world, with specific focus on wage convergence between Mexico and the United States of 
America as a result of the establishment of NAFTA. The results derived from the 
regression suggest that wage convergence has taken place between the two countries. 
However, this can be argued to some extent, since wages in the United States of America 
rose rather than fell. However, there is a possibility that both wages are increasing and will 
finally equalize in this manner.  

The hypothesis, which tests whether or not wage convergence has taken place between 
Mexico and the United States of America as a result of NAFTA, was tested using a time 
series regression with two dummy variables. If one focuses on figure 3-4 which represents 
the real wage ratio, it can be concluded that wage convergence has taken place due to the 
increasing real wage ratio. This is also seen in the regression which emphasizes that wage 
convergence did take place prior to the official establishment of NAFTA, then the real 
wage ratio decreased as a result of the Peso Crisis, however again increase between 1998 
and 2007. The slope of the line between 1998 and 2007 is not as steep as the slope between 
1985 and 1994, which indicates that wage convergence was not as great after 1998 as it was 
before 1994.  

The three major theories that support wage convergence are the Heckscher-Ohlin theory, 
the Stolper-Samuelson theory, and the factor-price equalization theorem. It is commonly 
perceived that FDI, a substitute of trade, will result in wages converging between the „Host‟ 
and „Home‟ countries in the long run. Further, the product life cycle theorem explains the 
reasons why products are developed in the country that is abundant in skilled workers (the 
United States of America) and is then exported and finally produced in the country 
abundant in unskilled labor (Mexico), thus impacting wages.  

However, there is also some discussion on the reason why wage convergence does not at 
times take place between two trading countries, as discussed in the reasons why FDI can in 
fact depress wages in the host country, rather than increase them. This is discussed in detail 
in section 4.4, with emphasis placed on the collusion effect and the threat-point effect.  

The argument in this thesis is that wage convergence should take place between two 
trading countries. However, in light of the research and data found and represented in this 
thesis, it is clear that this is not always the case for numerous reasons. Although basic 
theory, such as the Heckscher-Ohlin theory, is very persuasive and logical, it lacks the real-
life complications. Trade does not, in today‟s globalized economies, take place only with 
two countries and there are many other factors that may affect wages. Although, Mexico 
and the United States of America formed a treaty of great significance in the world, they 
are not exclusive trading partners. Thus, the United States of America may have its wages 
affected by the other countries it trades with, even if all other wage-affecting factors are 
ignored.  

6.1 Suggestions for further research 

There is a lot of research that could be performed on this topic. Firstly, it may be 
interesting to evaluate the reasons behind the Peso Crisis, since it has had a substantial 
effect on the wages in Mexico. Secondly, since the trial period for NAFTA is estimated to 
last 15 years since its establishment (between 1994 and 2009), it is possible that the full 
effects of NAFTA are yet to take place. This may mean that in a few years time, when the 
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effects are more complete, the wage-related results would be different. Finally, the 
regression in this thesis is very simplified, and thus, it would probably be beneficial to test 
the wages in the states and regions around the Mexican-American border. 
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Appendix  

Years Exports Imports 

1985 13634.7 19131.7 

1986 12391.7 17301.7 

1987 14582.3 20270.8 

1988 20628.5 23259.8 

1989 24982 27162.1 

1990 28279 30156.8 

1991 33277.2 31129.6 

1992 40592.3 35211.1 

1993 41580.8 39910.5 

1994 50843.5 49493.7 

1995 46292.1 62100.4 

1996 56791.6 74297.2 

1997 71388.5 85937.6 

1998 78772.6 94629 

1999 86908.9 109720.5 

2000 111349 135926.3 

2001 101296.5 131337.9 

2002 97470.1 134616 

2003 97411.1 138060 

2004 110835 155901.5 

2005 120364.8 170108.6 

2006 133978.8 198253.2 

2007 136541.3 210799 

Figure A1 The imports and exports from the American perspective between Mexico and the United States of 
America 
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Year Time 
w1 (wages 
in Mexico) 

w2 (wages 
in USA) P1/PS 

1985 1 0,92 1,05 0.88 

1986 2 0,8 1,05 0.76 

1987 3 0,82 1,03 0.8 

1988 4 0,82 1,02 0.8 

1989 5 0,88 1 0.88 

1990 6 0,91935 0,99209 0.92668 

1991 7 0,97368 0,9823 0.99122 

1992 8 1,06084 0,97669 1.08616 

1993 9 1,10727 0,97378 1.13708 

1994 10 1,1521 0,97561 1.18090 

1995 11 1,00959 0,97853 1.03174 

1996 12 0,90893 0,97695 0.93038 

1997 13 0,90385 0,98391 0.91863 

1998 14 0,92976 0,99155 0.93768 

1999 15 0,94414 1 0.94414 

2000 16 1 1 1 

2001 17 1,06672 1,00292 1.06361 

2002 18 1,08684 1,02201 1.06343 

2003 19 1,10188 1,02903 1.07079 

2004 20 1,07079 1,10466 1.07525 

2005 21 1,10142 1,0194 1.08045 

2006 22 1,10546 1,00256 1.10264 

2007 23 1,117518 1,05897 1.05529 

Figure A2 The time and price levels used for the wage graphs and the regression 
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Year CPI for Mexico CPI for USA 

1985 1.3 62.5 

1986 2.5 63.7 

1987 5.7 66.0 

1988 12.2 68.7 

1989 14.7 72.0 

1990 18.6 75.9 

1991 22.8 79.1 

1992 26.3 81.5 

1993 28.9 83.9 

1994 30.9 86.1 

1995 41.7 88.5 

1996 56.0 91.1 

1997 67.6 93.2 

1998 78.3 94.7 

1999 91.3 96.7 

2000 100.0 100.0 

2001 106.4 102.8 

2002 111.7 104.5 

2003 116.8 106.8 

2004 122.3 109.7 

2005 127.3 113.4 

2006 131.8 117.1 

2007 137.0 120.4 

Figure A3 The Current Price Indexes for Mexico and the United States of America 
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Year 
Inward FDI 

flow 

1985 1984 

1986 2401 

1987 2635 

1988 2880 

1989 3176 

1990 2633 

1991 4761 

1992 4393 

1993 4389 

1994 10973 

1995 9526 

1996 9185 

1997 12830 

1998 12416 

1999 13712 

2000 17789 

2001 27449 

2002 19363 

2003 15340 

2004 22396 

2005 19736 

2006 19037 

Figure A4 The flow of inward FDI into Mexico 
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Dummy (d) 95-97 Dummy (d) 98-07 
Dummy*Time (d*t) 95-

97 
Dummy*Time (d*t) 98-

07 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 0 1995 0 

1 0 1996 0 

1 0 1997 0 

0 1 0 1998 

0 1 0 1999 

0 1 0 2000 

0 1 0 2001 

0 1 0 2002 

0 1 0 2003 

0 1 0 2004 

0 1 0 2005 

0 1 0 2006 

0 1 0 2007 

Figure A5 The dummy variables used for the wage graphs and the regression 

 

 

 

 

 

 


