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ABSTRACT 
 

Few observers deny that we live in a global economy.  Much more contentious, 

however, is whether globalization is a positive or negative development.  Along that vein, 

there is much debate as to what extent countries prosper through open markets.  And 

although the debate continues, the growing consensus is that the global economy is a fact 

and the only way to benefit from it is to participate.   

Therefore we are witnessing the developing economies of the world, the last 

enclaves of protectionism, open their markets.  They are doing so both unilaterally and 

bilaterally or multilaterally with so-called “free trade” agreements.  In 1992, the North 

American Free Trade Agreement (NAFTA) was signed by two developed nations – the 

United States and Canada – and an emerging market country Mexico.  The trend to 

integrate developed and developing markets continues with the CAFTA agreement 

signed between the United States and several emerging market Central American 

countries.  There have been further discussions about pursuing a broad free trade area of 

the Americas for all of North, South, and Central America.   

This paper investigates the case between the United States and Mexico in an 

attempt to determine the benefits of open markets in the global economy.  It models the 

difference between the countries’ GDP per capita to test if incomes in the two countries 
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converged after trade was significantly liberalized in the early 1980s.  Using time-series 

analysis, there is statistically significant evidence that incomes have, indeed, converged 

in the subsequent period.   

Further, it tests what affect these much-coveted and much-maligned trade 

agreements have on income-level disparities between developed and emerging market 

countries.  In other words, has NAFTA had a significant affect—beyond the affect of just 

trade liberalization—on income disparities?  The research presented here suggests that 

NAFTA has had no meaningful affect on income convergence beyond the affect of 

liberalization. 

The conclusion of this paper is that nations may reach a point of “openness” 

where the marginal cost of trade liberalization exceeds the marginal returns.  If nations 

have taken significant strides to liberalize their trade policies, additional liberalization 

through comprehensive trade agreements may not provide any additional benefits. 
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INTRODUCTION 

The North American Free Trade Agreement (NAFTA) created the world’s largest 

free trade area.  It was also unique among trade agreements for the fact that it linked a 

developing nation with two developed nations.  The agreement between the United 

States, Canada, and Mexico was signed in 1992 and took affect in 1994.  Since the 

concept for the agreement first arose, NAFTA has been the topic of thorough research, 

much thought, and fiery rhetoric.  Many economists argue that free trade works to the 

benefit of all participants; many claimed the free-trade zone between the North American 

countries would elevate the standard of living in all three nations.  Many others, however, 

worry that it allows for the exploitation of a small market nation by larger, more 

developed economies. 

Champions of the trade bloc argue that freer access to two large economies would 

strengthen Mexico’s economy.  These development experts believe the best way to spur 

development in less-wealthy nations is to increase trade to and from those nations.  These 

people hoped better access to large, wealthy markets would raise Mexico’s average 

standard of living, thereby bringing Mexico closer to parity with its northern neighbors.  

If this happened, it would lend credibility to the trade theory of development following 

the work of Heckscher (1919) and Ohlin (1933) who hypothesized that factor prices 

converge between nations with free trade.  In this case the factor is labor and the price is 

wages, or income.  Since Heckscher and Ohlin first proposed their convergence theory 

there has been a large body of work to support and contradict the claim, consequently it is 

not obvious whether free-trading neighbors experience trends toward wage parity.   



This paper tests if the factor price of labor has converged between the United 

States and Mexico since 1960.  The intention is to better identify if NAFTA has 

positively affected the lives of Mexican workers, as trade agreements proponents claim.   

A preliminary scan of several economic indicators shows the Mexican economy 

growing and average Mexican wages increasing since the agreement’s inception in 1994.  

However, more than a decade later, preliminary data still is difficult to sort out.  The 

southern-most member of the treaty has undergone rough economic times since signing 

NAFTA.  The peso (or tequila) crisis of 1994 sent their economy stumbling in 1995 and 

Mexico had difficulty bouncing back.  Nonetheless, the Mexican economy has largely 

rebounded and there is some evidence that NAFTA facilitated that recovery. 

Chart 1.  Real Manufacturing Wages & Poverty in Mexico1
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1 Source: Lederman et al 
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The data displayed in Chart 1 gives some indication as to the controversy over 

NAFTA’s success in Mexico.  Real wages started to rise and poverty began to decline in 

1997, signaling an emerging recovery from the peso crisis of 1994.  However, real wages 

were on the upswing in the mid- to late-1980s and into the early 1990s, possibly 

attributable to the liberalization policies Mexico undertook in the early 1980s.  There was 

the brief crisis in 1994 that sent the economy tumbling before righting itself and getting 

back on its pre-crisis course.   

The 1997 rebound could be attributed to many things, among them: the natural 

course of the business cycle, policies aimed at minimizing the impact of such economic 

crises set in place during the 1980s, and NAFTA.  Declining poverty post-NAFTA (as 

shown by two different poverty indices) would indicate that Mexico’s increasing income 

levels in the late 1990s reached to the lowest rungs of society.  Unfortunately, good 

numbers are not available from these indices pre-NAFTA, so it is impossible to discern 

whether this is the continuation of a growing trend or if it is a new trend post-NAFTA.  

The mixed preliminary data (Chart 1) shows why the numbers on NAFTA remain 

controversial. 

And though NAFTA is controversial, it remains the model for much U.S. trade 

policy.  The resemblance is perhaps most striking with CAFTA (Central American Free 

Trade Agreement), which provides goods from Central American countries additional access 

to their largest export market and could increase Foreign Direct Investment in the region 

(Kose 2004).  CAFTA and NAFTA share a large number of characteristics, as they both 

contain large tariff reductions for a wide range of sectors.  Additionally, each agreement has 
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provisions for negotiating disputes (Kose 2004).  However, as this paper is written groups 

that doubt NAFTA’s effectiveness are attempting to derail CAFTA.  The Central American 

agreement remains stalled by the U.S. Trade Representative with considerable Congressional 

support for keeping it stalled (Portman 2006).  

Beyond its immediate global neighbors, in 2006 the United States expects to sign 

trade agreements with Panama, Thailand, and Columbia, countries with economies closer to 

that of Mexico than of the United States (Portman).   

With NAFTA the controversial model for CAFTA and other trade agreements, it 

is important to take a critical look at what benefits such trade agreements actually deliver.  

There are arguments to be made that alongside the immediate economic benefits that 

accompany increased trade, these agreements can lead to improved political and financial 

institutions.  However, this paper will investigate only the U.S.–Mexico relationship and 

attempt to discern what income affect the developing partner has achieved from the trade 

agreements. 
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LITERATURE REVIEW 

I. Income Convergence from Open Trade 

Heckscher (1919) and Ohlin (1933) hypothesized that factor prices converge 

between nations with free trade (Krugman 2005).  This logic implies that countries who 

enter into free trade agreements should see a convergence in the factor price of labor.  

There has, in fact, been a body of work that has both supported and contradicted their 

claim.  Both Samuelson (1971) and Stiglitz (1970) have done work predicting labor price 

convergence when other tradeable goods converge in price.   

Some other interesting work by Ben-David (1996) concludes that trade in itself 

may not lead to income convergence, but that trade liberalization does lead to 

convergence.  This might suggest that other elements of opening markets, such as the 

international pressure for better institutions, may be the driving factors that lead to 

income convergence.  Like many of the researchers mentioned thus far, he does not 

specifically test the U.S. – Mexico situation, but he does pick small groups of major 

trading partners.  This model is appealing, but cannot get at the effect of a single trade 

agreement because it is not convenient to parcel out the affect of a trade agreement in a 

given year versus the affect of trade liberalization over a period of years. 

On the other hand, Deardorff (1986) and Slaughter (2001) contradict the H-O 

model, asserting that open borders do not close income gaps.  And as Frankel and Romer 

(1999) lament: “…despite the great effort that has been devoted to studying the issue, 

there is little persuasive evidence concerning the effect of trade on income” (Frankel and 

Romer p.379). 
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II. Increased Trade from Trade Agreements 

Several studies provide evidence that NAFTA dramatically increased trade 

between Mexico and the United States.  Studies employing gravity models2 (Krueger, 

1999 and 2000) and export and import demand equations (CBO 2003) conclude that, at 

the very least, trade between the two nations jumped after NAFTA was signed (Kose 

2004).  Some NAFTA opponents will concede that trade increased, but still argue that 

this has not benefited the working population, but has simply restructured old industries 

and created “enclaves” of economic prosperity near the U.S.-Mexican border without 

adding to the wealth of the rest of the nation (Palma 2003).   

Many believe that trade agreements nonetheless improve the economic condition 

in all participating countries (and especially in the less developed country).  These people 

also often state that open trade smoothes the business cycle in all participating nations – 

especially the less developed nations.  The idea here is that a more steady business cycle 

promotes greater prosperity by providing a safer investment environment.  Kose et al 

(2004) have applied this idea to the United States and Mexico, and have concluded that 

NAFTA indeed steadied the business cycle in both member countries. 

However, trade between the two nations was steadily trending upwards before the 

agreement, and the fact that the increases continued post-NAFTA is not enough to claim 

success for the trade agreement.  Such success can only be demonstrated through 

significant economic improvement beyond already-present trends. 

 
2 See Table 1, Overview of Available Statistical Techniques, at end of this section for descriptions of this 
and other economic and statistical techniques discussed. 
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There was a flurry of academic work done applying these concepts to the U.S.-

Mexico case as policy makers were drafting the agreement and then again at the 10-year 

anniversary of its implementation in 2004.  The results there have been as varied as the 

overall research done on trade liberalization and national income. 

This paper will focus on that subset of the research testing whether income has 

converged between the United States and Mexico post NAFTA.  Throughout the 

literature on this issue, numerous econometric techniques have been employed to come to 

numerous conclusions.  What follows is a review of those techniques as well as an insight 

into why further research is so necessary for this very important and pertinent issue of 

trade agreements. 

III. Bivariate Structural Time Series Model 

The literature defines several distinct methods used to test convergence.  The first, 

most-often employed method, is a time series analysis that separates trends and cycles to 

get at output convergence between two countries.  It is a simple, time-series version of 

the standard OLS model.  Following work done by Harvey, a two-variable (bivariate) 

structural time series model has been employed by two different World Bank groups to 

determine whether Mexican GDP per capita has increased compared to American GDP 

per capita (Lederman et al 2003, Easterly et al 2004).   

This technique allows disturbances driving the business cycles in each country to 

be correlated across the two countries (Harvey & Trimbur 2001).  So the factors that 

fluctuate year-to-year (such as the world economy) affect all countries in the same way 

and therefore do not affect the time-series regression.  For instance, a world recession 
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will not affect the difference between U.S. and Mexican GDP because each country’s 

national income is affected to equal degrees.   

In work done along these lines to test the affect of NAFTA, methods were 

employed to separate out transitory effects of the 1994 tequila crisis in Mexico 

(Lederman, Easterly).  After the analysis is run, a clear picture emerges on whether 

convergence exists, and if so, if wages in the countries are moving toward parity or are 

further diverging.   

Running very similar tests with very similar data, both groups found statistically 

significant convergence when the NAFTA dummy is included in the convergence model.  

Interestingly, and perhaps counter-intuitively, both groups found no statistically 

significant convergence after Mexico opened its markets in the early 1980s (Lederman, 

Easterly).  Both groups of researchers noted this as unexpected and difficult to explain.  

One possible reason for this confusing result could be the adjustments they made to their 

model to compensate for the short-lived dip in the Mexican economy in the mid 1990s.  It 

could be argued that they over-compensate, skewing the data further toward convergence 

than the crisis skews the actual data toward divergence.  With similar compensations for 

the temporary peso (tequila) crisis, both groups found significant income convergence 

post-NAFTA.   

IV. Cointigration Analysis   

A second technique used to test for income convergence between two countries is 

cointigration analysis.  This technique uses the premise that long-run convergence exists 

between two or more countries if output differences (measured in GDP) are expected to 



 9

approach zero in the long run (Bernard and Durlauf 1995).  This approach looks at output 

trends across countries and determines the relative speeds those outputs move over time.   

Both World Bank groups employed this technique and concluded that there was  

output convergence between the United States and Mexico at different periods during the 

years of 1960 through 2002.  They ran the model by breaking the entire period into four 

subsamples and found convergence existed only in the later years sampled (1980’s 

onward).  So, the same groups that found no convergence pre-NAFTA employing 

bivariate time series analysis found conflicting results employing this technique.  They 

found that convergence did exist pre-NAFTA.  They found it has existed since Mexico 

began opening its markets in the mid to late 1980s.   

The graph below is a summary of their cointegration analysis taken from the 2003 

Lederman study.  It is scaled with test statistic graphed on the vertical axis.  A test 

statistic below one indicates that we cannot reject the hypothesis of convergence (tested 

at the 5% level of significance).  It shows statistically significant convergence beginning 

sometime around 1987. 

 
 
 
 
 
 
 
 
 
 
 
 
 



Chart 2.  Test Statistic For Cointegration Between The U.S. and Mexico (Log) 
Quarterly GDP, 1960Q4-2002Q43

(scaled between 0 and 4) 

 

One possible setback with this technique is the higher-than-optimal chance of 

erroneously accepting a no-convergence hypothesis (Bernard and Durlauf 1995).  Also, 

this test can identify convergence, but it does not indicate what event caused that 

convergence.  The above results indicate that, in this case, income convergence could be 

attributed to the liberalized trade policies during this period – one of the most significant 

economic events during the time – and not NAFTA, as the authors of the research 

suggest.   

Another caveat with cointegration analysis is that research has shown it can 

identify common business cycles between countries, but many actually have found it 

unable to identify income convergence (Bernard and Durlauf 1995). 

                                                 

 10
3 Source: Lederman et al 
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V. Difference-in-Difference 

Matthew J. Slaughter (2001) has written that NAFTA cannot be credited with any 

such income convergence.  He questions the time series OLS model, despite evidence 

validating it for income effects (Frankel and Romer 1999), and instead uses several 

variations of the difference-in-difference model in his research.  He concludes there is no 

evidence that NAFTA led to converging incomes between the trade agreement’s two 

southern-most members.  Indeed, he concludes that there might be evidence for the 

opposite – income divergence – between the two nations.   

The difference-in-difference model can be used to separate out dynamic elements 

of a group of countries (in this case the change in the gap of logged income per capita) 

from elements that remain fixed over time (Woldridge 2003).  The model does this by 

taking several identical regressions from different years subtracting out fixed variables 

over time (often through the use of interactions), and works best on countries with similar 

characteristics (Woldridge).   

Slaughter uses the difference-in-difference model to get convergence rates 

between the United States and Mexico pre- and post-NAFTA and then he compares those 

results with the convergence rates between a control group of countries and the United 

States.  His research finds no evidence of significantly more convergence post-NAFTA4.  

In other words, Slaughter concludes that Mexico has not closed the income gap with the 

 
4 Slaughter’s results, as well as any researchers results at this point in time must include the same caveat.  
With such new and changing data as this, it is important to keep in mind the limited number of years 
researchers have had to test with their models. 
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United States any faster than other Latin American countries that have not benefited from 

a trade agreement such as NAFTA.   

Slaughter uses the NAFTA situation as well as several other trade agreement 

situations in his research.  Aside from the NAFTA case, other researchers have raised 

questions as to the particular countries and time periods Slaughter tested to prove his 

thesis, the crux being that Slaughter cherry picks data to conform to his notions about the 

benefits of trade (Ben-David 2001).  These same concerns may be applicable to the 

countries he chose to compare to Mexico when evaluating convergence with American 

wages. 
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Table 1.  Overview of Available Statistical Techniques 

Technique Description Advantages Disadvantages 
 

Gravity Model 
 

Equation showing trade 
between two countries 
is proportional to the 

product of the countries 
GDPs, diminishing with 

distance6. 

 
Effectively predicts the 

volume of trade 
between two countries--

variation from the 
prediction must be  

exogenously explained. 

 
Does not suggest what 

the exogenous 
explanation for 

unpredictably high 
trade might be. 

Example:  Tij = A x Yi x Yj/Dij,  where T is sum of trade, Y is GDP, and D is distance between 
countries i and j. 

Bivariate Structural 
Time Series Model 

This is the process of 
applying regular OLS 
modeling to analyze 

time series data so long 
as certain assumptions 

hold. 

This is a simple, proven 
method commonly used 
to tease out the affects 

of certain events 
throughout time. 

Time series data differs 
from cross-sectional 

data on several 
characteristics, and 

these must be controlled 
for. 

Example:  Yt = A + α1Yt-1 + α2Event A + α3Event At-1 + α4Event B t-1 
where Events are zero-one dummy variables. 

Cointigration 
Analysis 

Looks at the trending 
gap between two 

economies over lagged 
periods to determine 

convergence. 

This test provides good 
evidence that two 

countries are following 
the same business 

cycle. 

Higher-than-average 
chance of erroneously 

accepting no-
convergence 

hypothesis, among 
other concerns. 

Example: Y = a + bX + u, values of a and b indicates convergence between countries 
 X and Y (with a straight line starting at the origin indicates complete convergence). 

Difference-in-
Difference 

Uses an interaction 
between two variables 

to show difference 
between those 

variables. 

1. Eliminates Fixed 
Variables.              

2. Picks out one 
difference between two 

similar groups. 

Does not work 
effectively on groups 
(countries) with many 

differences (e.g. 
developed vs. 

developing nations). 
Example: σrt = α1 + α2(dr) + b1(t) + b2(t)(dr) + ert. 6

                                                 
5 (Krueger and Obstfeld 2005) 
6 (Slaughter 2001) 
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DATA and RESEARCH DESIGN 
 

My hypothesis was that NAFTA has bettered the condition of Mexican workers 

when compared to their wealthier U.S. neighbors.  To test this hypothesis, I used the 

logged income gap between the United States and Mexico as measured in quarterly per 

capita GDP during the period from 1961:1 to 2005:2.  The literature is consistent in using 

per capita GDP rather than raw GDP in order to normalize the differences in population 

size between nations.  The U.S. quarterly GDP data came from the OECD.  It was in 

constant PPP, 2000, U.S. dollars – saving me the difficulty of converting raw numbers 

into similarly scaled numbers.  The same source provided quarterly numbers for Mexico 

from 1980:1 to 2005:2.  These numbers also came in constant PPP, 2000, U.S. dollars.  

Mexican quarterly GDP from 1961:1 to 1979:4 came from the World Development Index 

(World Bank).  It came as annual data that I seasonally adjusted according to the trend of 

the data from the OECD, with the annual WDI numbers multiplied by the average 

seasonal fluctuations from 1980:1 to 2005:2.   

It should be noted that both groups of World Bank researchers, on whose work 

this study is modeled, used a slightly different approach to treat their data.  Each group 

took raw, annual quarterly GDP data from the OECD and used the CPI to convert it to 

constant 1996 U.S. dollars.  The U.S. data came seasonally adjusted but they seasonally 

adjusted the Mexican data using a complicated procedure that was outside of my 

resources.  Similarly, they converted the Mexican numbers into U.S. dollars using a 

complicated procedure to estimate the exchange rate bias regressing adjusted PPP figures 
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on exchange-rate adjusted GDP figures and the applying those estimates to their quarterly 

figures. 

For this study, I took annual population series for both countries from the WDI.  

Following Lederman, I took moving averages of the annual numbers to create quarterly 

data.  For example, I used the annual numbers as the numbers for quarter 1.  I then would 

average two yearly population totals to create the population estimate for the time period 

between the years (ie quarter 3).  I would then average that estimated 3rd-quarter number 

with the preceding annual number before it to create an estimate for quarter 2.  I would 

take the quarter 3 estimate and average it with the annual figure directly following it to 

create an estimate for quarter 4.   

The GDP numbers were divided by the population to get quarterly GDP per capita 

for both countries.  The difference between the two countries’ quarterly, constant 2000 

U.S. dollars, per capita GDP (i.e. yU.S. – yMex)  was transformed to natural logs, as is the 

standard practice in the literature.  This logged income gap was then used as the 

dependent variable in a time-series analysis of the change in the income difference 

between the two countries. 

Of the statistical methods reviewed earlier, the simplest and most-often employed 

method used to test income convergence is the structural time series analysis.  I therefore 

ran a bivariate time-series regression similar to the one run by Lederman et al to 

determine whether Mexican GDP per capita has increased relative to American GDP per 

capita.   
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The Lederman model was7: 

gt = αo + αlib(lib) + αNafta(Nafta) + βogt-1 + βlib(gt-1*lib) +  

       βNafta(gt-1*Nafta+tequila) + βtequila(gt-1*tequila+dum82) 

Easterly ran a similar model with only the second cycle (ie without the α 

coefficients).  Also, Easterly did not include the addition of tequila to the βNafta  

coefficient nor did he include dum82 in the βtequila coefficient.  However, because 

Easterly’s results were less conclusive, this research will follow Lederman’s model that 

had more definitive results. 

The model run here does differ from Lederman on one small, but significant item.  

I felt the βNafta coefficient was exaggerated when the crisis dummy was added to it.  I 

believe the crisis dummy over-compensates for the temporary disruption, skewing the 

data further toward convergence than the crisis skews the data toward divergence.  

Lederman used no similar methods to deal with other economic shocks during the 40-

plus years the study encompasses.  Further, part of Lederman’s argument for adding the 

crisis dummy to the NAFTA variable is that they were working with such limited data for 

the NAFTA period.  I believe that with 10 more quarters of data in my study, it is 

appropriate to drop the compensating dummy variable.   

 

 
7 Where gt is the log of the U.S. - Mexico income gap, tequila is a dummy for the 1994 Tequila crisis 
(1994:4–1995:1), and Lib*gt-1, Nafta*gt-1 and tequila*gt-1 are dummies for Mexico’s unilateral trade 
liberalization (1986:1–2002:4), NAFTA (1994:1–2002:4) and the Tequila crisis, interacted with the lagged 
income gap. Dum82 is a dummy for 1982:1 (Quoted from Lederman). 
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The primary model I have run is therefore: 

gt  =  αo + αlib(lib) + αNafta(Nafta)  + βogt-1 + βlib(gt-1*lib) +  

         βNafta(gt-1*Nafta) + βcrisis(gt-1*crisis+dum82) 

Where gt is the log of the U.S.-Mexico income gap, and (gt-1*lib), (gt-1*Nafta) and       

(gt-1*crisis) are dummies for Mexico’s unilateral trade liberalization (1986:1–2005:2), 

NAFTA (1994:1–2005:2), the 1994 Peso crisis (1994:4–1995:1), interacted with the 

lagged income gap.  Dum82 is a dummy for 1982:1. 

 I have listed α coefficients for the non-lagged data and β coefficients for the 

lagged data.  The α coefficients representing the first cycle and the β coefficients 

representing the second, lagged cycle.    
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RESULTS 
 

The model above was run in various permutations with the following results:  
 

 
Table 2.  Speed of Income Convergence Between Mexico and the United States (I) 
                1960Q1 – 2005Q28

 
  (1) (2) (3) (4) (5) (6) 

αo -0.297 -0.297 -0.297 -0.297 -0.297 -0.297 

 (-0.180) -0.18 -0.178 (-0.180) (-0.179) (-0.179) 

αlib 1.805** 1.805** 4.101*** 1.911** 4.1012*** 4.1013*** 

 (-0.774) (-0.773) -1.487 (-0.811) (-1.496) (-1.492) 

αNafta 0.033  -3.07 0.036 -3.058 -3.029 

 (-0.019)  -1.721 (-0.020) (-1.765) (-1.757) 

βo 1.032*** 1.032** 1.032*** 1.032*** 1.032*** 1.032*** 

 (-0.019) -0.019 -0.019 (-0.019) (-0.019) (-0.019) 

βlib -0.183** -0.183 -0.415*** -0.194** -0.415*** -0.415*** 

 (-0.078) -0.078 -0.151 (-0.082) (-0.151) (-0.151) 

βNafta  0.033 0.312  0.311 0.308 

  -0.019 -0.173  (-0.177) (-0.177) 

βcrisis    -0.002 0 0 

    (-0.004) (-0.004) (-0.004) 

Dum82 
included No  No No Yes No Yes 

R2 0.985 0.9851 0.985 0.985 0.985 0.985 

 
**   statistically significant at the 95% level. 
*** statistically significant at the 99% level.   
       Standard errors in parentheses. 

                                                 
8 If the time series analysis is limited to the data set Lederman had (1960:1 to 2002:4) I get results 

similar to those above.  The discrepancy is discussed in the CAVEATS section of this paper.  
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The above numbers are the coefficients on the different variables with the 

standard errors in parentheses below.  Also indicated is the R-squared and whether or not 

the model was run with Lederman’s dum82 dummy variable.  1960 was the omitted year. 

The table shows that trade liberalization has resulted in statistically significant 

income convergence between the United States and Mexico, as indicated by the 

statistically-significant and consistently-negative coefficient on βlib.  The coefficient is 

negative meaning the difference between income levels in the two nations is shrinking.  The 

magnitude of the coefficient indicates the speed of that convergence.  It is also interesting to 

note that the power of the coefficient on βlib increases (i.e. it gets more negative) as more 

variables are added and the model becomes more developed (i.e. moving from model (1) to 

model (5) on the above table).  This is intuitive, because the more complete model controls for 

more of the events that have shaped the Mexican and American business cycles, therefore 

better isolate the affects of Mexico’s trade liberalization in the early 1980s.  A positive 

coefficient would have indicated an increasing income gap. 

My results are different from those Lederman found9, and mine follow the logic behind 

the Heckshire-Ohline theory that open trade leads to factor-price equalization (the factor being 

wages, or income).  Interestingly, I found no evidence that further liberalization with NAFTA 

led to further equalization; I found NAFTA had no statistically significant impact on the pace 

of income convergence between the two nations.  No matter how the model was constructed, 

NAFTA never registered a statistically significant coefficient. 

 
9 See Lederman’s results in Appendix. 
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Also, I found that the dum82 variable and the crisis dummy variable were not 

necessary to get statistically significant results for liberalization, however, the variables affected 

the coefficient on liberalization and so my conclusions will be based on the full model (5) to 

better draw comparisons with Lederman. 

The α coefficients remain more of an enigma.  Looking at my results, it is apparent that 

as the model expands and the coefficient on βlib increases (gets more negative), the αlib 

coefficient also increases (gets more positive).  This indicates to me that as the effects of 

liberalization increase (αlib gets more positive) the income gap between the two countries 

subsequently decreases (βlib gets more negative).  

Lederman explains that the non-lagged α coefficients get at the average development 

gap between the two nations.  However, he fails to define “average development gap.”  Even 

so, he arrived at the counterintuitive result that during the NAFTA years, Mexican GDP per 

capita started to catch up with the United States, yet at the same time, the “average 

development gap” between the two nations increased.  He explains that his trouble reconciling 

the average development gap with income convergence must be the result of some exogenous 

event that temporarily increased the average development gap. 

In the case of my research, the positive coefficient on αlib would mean the average 

development gap between the two nations has been increasing since the early 1980s, a decade 

before Lederman found significant results for an increasing development gap.  This makes 

intuitive sense after I was able to consult Lederman about the discrepancies between the sign of 

the α and coefficients.  He had this to say: 
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… the basic intuition is that a time-series process can experience 2 types of structural changes 
over time: (1) the average of the variable of interest can shift (up or down), which is usually 
captured by period-specific dummy variables. (2) The series rate of convergence can change, 
which is captured by changes in the auto-regressive coefficient. In our analysis, both things 
happened for the log(Mex/US income gap). That is, there was  change in the mean income gap 
as well as a change in the speed of convergence towards that "new" average gap (Lederman 
2006).  
 
If the development gap indicates some sort of development outside of GDP (as it must), 

the results of both Lederman’s and my research suggests that the United States continues to 

develop at a quicker pace than does Mexico (just as it has been for the past several decades).  

This is evidence that developing nations need more than liberalized trade to catch up 

economically with their developed neighbors.  Lederman makes this point as well.   

 To avoid confusion over the meaning of “average development gap,” and to avoid 

having to interpret that pesky α coefficient on NAFTA, it makes sense to downplay it in the 

model.  Easterly ran that regression and got results similar to Lederman’s, but less conclusive.  

Running the model without the α coefficient for NAFTA includes only the second cycle of the 

2-cycle regression, but the model should work for either cycle.  Following Easterly, my results 

are below. 
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Table 3.  Speed of Income Convergence Between Mexico and the United States (II) 
               Nafta Dummy Excluded                
               1960Q1 – 2005Q2  
 

  (1) (2) (3) 

αo -0.297 -0.297 -0.297 
 (-0.179) (-0.18) (-0.18) 
αlib 1.842** 1.936** 1.950** 

 (-0.784) (-0.827) (-0.822) 

βo 1.032*** 1.032*** 1.032*** 
 (-0.019) (-0.019) (-0.019) 
βlib -0.186** -0.196** -0.197** 

 (-0.08) (-0.084) (-0.083) 
βNafta 0.003 0.004 0.004 

 (-0.002) (-0.002) (-0.002) 
βcrisis  -0.001 -0.002 

  (-0.004) (-0.004) 
Dum82 No No Yes 

R2 0.985 0.985 0.985 

 
**   statistically significant at the 95% level. 
*** statistically significant at the 99% level.   

Just as with the larger model (shown in table 2), this model (table 3) shows that 

trade liberalization has resulted in statistically significant income convergence between 

the United States and Mexico, as indicated by the statistically-significant and 

consistently-negative coefficient on βlib.  Once again, the coefficient is negative meaning the 

difference between income levels in the two nations is shrinking.  The magnitude of the 

coefficient indicates the speed of that convergence.  Also, this model results in the power of the 

coefficient on βlib increasing (i.e. it getting more negative) as more variables are added, 
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controlling for more disruptive events (i.e. moving from model (1) to model (3) on the above 

table).   

Like the earlier model, as this model expands and the coefficient on βlib increases (gets 

more negative), the αlib coefficient also increases (gets more positive).  This indicates that as 

the effects of liberalization increase (αlib gets more positive) the income gap between the two 

countries subsequently decreases (βlib gets more negative). 

It is interesting to note that the magnitude on the liberalization coefficients is greater in 

the first model than it is in the second model.  This indicates that controlling for NAFTA adds 

explanatory power to the liberalization coefficients even though the NAFTA coefficients are 

not significant on their own. 
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POLICY IMPLICATIONS 

 The results presented in the previous section do not break any new ground, yet 

they remain at least somewhat controversial.  Economists and political scientists have 

long argued the pros and cons of sweeping trade agreements.  The results presented here 

indicate that NAFTA is not associated with income convergence between the United 

States and Mexico.  While I did not anticipate these results (basing my research on 

Lederman’s) they suggest why the debate will continue, as adding more recent data and 

varying the statistical technique provide contradictory results.   

Policy Implication 1: 

  Among nations that already have relatively open trade, further trade agreements 

may not significantly better either nation’s economic condition.  The results here suggest 

opening its northern border to trade bettered the health of Mexico’s economy.  However, 

this process began in the early 1980s – long before the complex NAFTA even reached 

the policy drawing board.  Mexico did not need a trade agreement to benefit from 

liberalized trade policies toward the United States.  For developing nations that can 

unilaterally open their markets to trade, that may be all that is required to attain the 

benefits from trade without having to go through the long, arduous process of multi-

nation trade talks.  This is especially true if the trading partner is relatively open to trade, 

as most developed nations are. 

 Taking the CAFTA example, we have Central American nations that already 

enjoyed  relatively open trade with the United States thanks to their participation in the 

Caribbean Basin Initiative (Kose 2004).  Also, many of those nations recently have taken 
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significant steps toward opening their markets to the United States (Kose 2004).  With so 

many similarities between CAFTA and NAFTA, it is likely that CAFTA countries are 

already, or will soon, realize the economic benefits of trade.  CAFTA, which is now 

stalled by the U.S. political process, may not provide any of its members with many 

additional benefits.    

Policy Implication 2: 

 For nations that have not yet fully opened their markets to the global economy, a 

trade agreement is not necessarily a bad idea.  Inasmuch as trade agreements lead to more 

open trade, they should provide the benefits of open trade.  The NAFTA coefficient in 

my results is insignificant – it is not counterproductive.  In other words, the coefficient on 

liberalization (indicating income convergence) was significant with and without the 

NAFTA dummy in the regression.  One could assume that without the liberalization 

policies a decade before NAFTA entered into force, NAFTA would have had the 

significant results its creators intended.  

 Also, there is some cause to believe that trade agreements with developed nations 

will lead developing nations to improve their institutions – effectively forcing developing 

nations to reform institutions to meet the demands of global competition (Sachs 1995).  

This secondary benefit of trade agreements is an improvement likely to have long-term 

benefits.  And indeed, Lederman (2003) found that post-NATA, Mexican institutions 

improved at a faster rate than most Latin American Countries. 

 To get these results, researchers estimated regressions using the difference 

between a country’s composite institutional indicator and the U.S. value of these 



indicators as the dependent variable.  The institutional indicators came from three indexes 

of institutional quality provided by the International Country Risk Guide (ICRG) and 

took into account absence of corruption, law and order, and bureaucratic quality variables 

between 1984 and 2001 (Lederman). 

The results are displayed in Table 4 (from Lederman), which shows the institution 

gap with the United States for several Latin American countries.  The numbers represent 

the change in composite institutional indices between the Latin American country and the 

United States before and after 1994.  The numbers show that Mexico has improved its 

institutional gap with the United States, but so too have several other Latin American 

nations.  In fact, some nations have  improved at a faster pace than Mexico.  For example, 

Mexico’s “institution gap” with the United States is indexed at -1.8 before NAFTA and 

improves to a -1.46 gap post-NAFTA, an improvement of .34 on three institution 

indexes.  However, Chile’s institutions improved at a faster rate: indexed at a -1.55 gap 

pre-1994 and -.73 post-1994, an indexed improvement of .82. 

Table 4.  Institution Changes in Latin America 

 
 Source: Lederman et al (2003) 
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However, trade agreements can include only so many demands for improved 

institutions before the agreement becomes too bulky to be reasonably implemented.  

Further, Lederman acknowledged that much of the political change noted above was 

probably a result of the 1999 political transition, with NAFTA affecting only a portion of 

that change.  In other words, the developed world cannot use trade agreements alone to 

encourage better institutions in the developing world. 

Indeed, supporters of such trade agreements agree that more is necessary.  

Lederman responded to my question about the small NAFTA impact his research 

uncovered by saying: “The country could have fared much better if it had pursued a 

"complementary agenda" that includes improvements in public institutions (including 

corruption), infrastructure (especially coverage in the poorest regions within Mexico), 

and innovation” (Lederman 2006). 

Policy Implication 3: 

 In many cases, trade agreements along the lines of NAFTA and CAFTA are not 

worth the price they cost leaders in political stability and should be avoided.  Most 

nations have come around to the idea that more open markets pay economic dividends.  

Along those lines, many Latin American Countries have substantially opened their 

markets to each other and to the United States.  At the same time, their national 

economies have boomed.  This is good preliminary evidence that two events are closely 

related.  My research suggests that for Mexico, at least, these two events are closely 

related.   



 28

 In many of those same countries, the idea of a sweeping trade agreement is 

enough to bring citizens to the streets in protest.  They worry that such an agreement will 

open their nation up to exploitation from the richest member of the Americas.  Given the 

substantial academic literature on the side of those angry citizens (eg Deardorff, Palma, 

Slaughter) trade agreements may not be the answer.  In such situations, leaders can 

operate under the radar with unilateral trade policy changes.  This will still open markets 

without igniting the wrath of their populaces.  My research suggests Mexico was able to 

provide desired economic benefits in this manner.  However, in implementing NAFTA, 

Mexico’s political leaders earned the scorn of their citizens.  Newsweek noted that 

President Carlos Salinas became “Mexico’s all-time favorite villain” by signing the pact 

with the United States (Cameron and Tomlin 2000).  My research suggests he could have 

enjoyed the benefits of trade without so enraging his populace.  Other researchers have 

provided evidence that other countries have unilaterally opened markets and achieved the 

great economic success (Lederman, Easterly, Sachs). 
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CAVEATS, LIMITATIONS, and FUTURE RESEARCH 

 This study, as well as any study on NAFTA, is limited by the short period of time 

the trade agreement has been in effect.  Preliminary data has produced very different 

results in different studies.  Also, relatively small data sets leave the study open to 

manipulation: For example, the strategies different research groups used to compensate 

for the brief dip in the business cycle that Mexico experienced in 1994 can have serious 

implications for final results. 

 Also, this study was forced to use GDP data from two different sources.  I 

attempted to show that the different sources did not affect my final results, but it must be 

noted that Mexican GDP data came from two different sources.  Also, in some cases 

quarterly data was imputed rather than given as  is from the provider (as noted in the 

DATA section of this paper). 

 That said, this study gives political leaders in developing countries cause to 

reconsider the considerable time and energy they are investing in sweeping trade 

agreements.  If the conclusions here are upheld in future research, it could signal that 

there is a limit to how open trade must be for a country to reap its rewards.   

Hence, more research should be done to try and determine the point at which the 

marginal returns for free trade no longer match or exceed the marginal cost.  For instance, 

studies that broke down income convergence between major trading partners as they 

progressed toward more and more open trade: at what point does more free trade no 

longer translate into statistically significantly more economic prosperity? 
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Also, as the data pool on NAFTA’s affects continues to grow, further research 

using the methods employed here would provide a much more complete picture of what 

has happened and what has not happened.  Given that trade agreements are such a hot-

button issue politically, it would not be excessive to revisit this model every couple of 

years. 

Along the same lines, if Congress proceeds with CAFTA, similar research 

between those Central American countries and the United States would be helpful.  As 

the global community continues to integrate and much of the world seeks to catch up to 

the developed elite, the results from these NAFTA and CAFTA studies could provide 

invaluable insight into which policies are best suited toward economic development for 

the developing world. 

Finally, a final question regards the lagged effects of the Tequila crisis in any 

regression analysis.  It was a question I had for Lederman and one he said is key question 

worth further investigating.  The crisis certainly had lagged effects after the banking 

system went bankrupt, and it would be interesting to know the affects on different types 

of firms.  In terms of credit availability, especially, there should be noticeable affects 

during the 1994 crisis and for several years afterwards (Lederman 2006).   

 A simplistic time-series analysis, like the one performed here and the one done 

by the two World Bank research groups, captures lagged effects through identifying the 

speed of convergence between GDP between two nations.  However, this exercise is not 

very useful for isolating the affects of an event such as a banking crisis, since a bankrupt 

credit market could be reflected in the change in the mean income gap for the whole 
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period, rather than by the change in the persistence of economic shocks that affect the 

income gap (Lederman 2006).  Further research here would be useful, especially for 

emerging market countries that are especially vulnerable to banking crises. 
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CONCLUSIONS 

Implementing trade agreements is often a very complex and controversial policy.  

Formerly trade agreements were mostly limited to countries with similar development 

levels; however, with NAFTA, developed nations partnered with a developing nation.  

The hope was that the partnership would benefit all participants, but especially benefit 

developing Mexico and thereby drastically increase the continent’s collective wealth.  

Now similar trade agreements between developed and developing nations are 

sought by the leaders of developing nations who hope to secure large, prosperous markets 

for their countries goods and increase foreign direct investment in their nations.  They 

believe this will benefit the well-being of their citizens.  Yet the conclusion of this paper 

is that nations may reach a point where the marginal cost of trade liberalization exceeds 

the marginal returns.  After a careful study of income levels in the United States and 

Mexico in the period following NAFTA, this paper concludes that for Mexico, a nation 

with already-liberalized trade policies, additional liberalization through comprehensive 

trade agreements did not provide additional benefits. 

CAFTA still awaits final authorization and a larger proposed free trade agreement 

for the American continents seems to languish on the drawing board.  As the developing 

world continues to seek strategies to catch up with its richer neighbors, comprehensive 

free trade remains a policy option.  However, this paper suggests and further research 

might prove that trade policy liberalizations are a necessary component to economic 

growth, but comprehensive trade agreements may not be. 

 



APPENDIX 
 

Below are Lederman’s results taken from his 2003 study testing income convergence 

between the United States and Mexico post-NAFTA. 

Table 5.  Lederman’s Results: Income Convergence Between Mexico and United States 
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