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1. Introduction
Last month we witnessed the enlargement of the European Union to include two new
members, Romania and Bulgaria, in addition to the ten countries added in 2004. The European
Union is without doubt the greatest example of the spread of free trade in the world today, and to
an economist, that is what globalization is all about. But the spread of free trade does not come
without challenges, which take several forms. First, there is the potential impact of trade on
wages, which is an issue of ongoing concern in Europe. Outsourcing, or offshoring, continues to
receive a good deal of attention in the United States, too. This aspect of trade was discussed at a
conference sponsored by the U.S. Federal Reserve Bank, held last summer in Jackson Hole. In
addition, this past September the Federal Reserve Bank held a meeting in Washington, D.C., to
discuss the implications of outsourcing for the U.S. economy. which I attended. I will draw on
these meetings to describe the impact of outsourcing on the economy in general, and workers in
particular.
Second, there is the question of how free trade affects the productivity of firms. As
productivity improves, we expect those gains to be reflected in lower prices, and therefore higher
real wages, so this second question also relates to the impact of globalization on workers. There
is less research on the impact of free trade on productivity than on wages themselves, but there
are some very recent studies that we can draw on in this regard.
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Third, there is the issue of labor mobility between countries, such as from new EU
members to the rest of Europe. Migration is also an issue in North America, especially the
migration from Mexico to the United States. In 2005, there were close to 12 million Mexicans
living in the United States, which is more than 10 percent of the population of Mexico. It is no
surprise, then, that immigration is a frequent topic of debate. I will draw on the latest research to
describe the effects of immigration on U.S. wages,
I take the ongoing enlargement of the European Union, with both its benefits and its
challenges, as the motivation for my talk today; but by necessity, I will focus on the area of the
world I know more about – North America. It has now been over 10 years since Canada, Mexico
and the United States signed the North American Free Trade Agreement (NAFTA), in 1994,
allowing for free trade between the three countries. But Canada and the United States had signed
an agreement five years before that, in 1989, allowing for free trade between themselves. And of
course, both of these agreements carried on a process of integration of the North American
market that had started some years before. So as I look at what the impact of free trade in North
America has been, I will start a decade before the Canada-U.S. agreement, giving us more than
25 years to see the effects of economic integration on that continent.
2. Outsourcing and Wages
Let me begin with outsourcing and its impact on wages in the United States. In Figure 1,
I use data from the manufacturing sector to measure the wages of “nonproduction” relative to
“production” workers. As their name suggests, nonproduction workers are involved in service
activities, while production workers are involved in the manufacture and assembly of goods.
These two categories can also be called “non-manual” versus “manual”, or “white collar” versus
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“blue collar.” Generally, nonproduction workers require more education, and so we will treat
these workers as skilled, while production workers are less-skilled.
We see that relative earnings moved erratically from the late 1950s to the late 1960s, and
from that point until the early 1980s, relative wages were on a downward trend. It is generally
accepted that the relative wage fell during this period because of an increase in the supply of
college graduates, skilled workers who moved into nonproduction jobs. Starting in in the early
1980s, however, this trend reversed itself and the relative wage of nonproduction workers
increased steadily to 2000 (with a slight dip in 2001).
It should be noted that this increase in the relative wage of nonproduction workers also
occurred in Mexico. In Figure 2, I show the relative wage of nonproduction labor in Mexico. We
can see that the relative wage of nonproduction workers fell from the mid-1960s until the mid1980s, then rose until the mid-1990s. The fall in the relative wage during the early years is
similar to the pattern in the U.S., and probably occurred due to an increased supply of skilled
labor. More important, the rise in the relative wage of nonproduction workers from mid-1980 to
mid-1990 is also similar to what happened in the United States, and I will argue that it is no
coincidence that relative wages moved in the same direction in both countries.
Evidence from the 1980s
Going back to the United States, while there was an increase in the relative wage during
the 1980s, there was also an increase in the relative employment of nonproduction (or skilled)
workers. This pattern is shown in Figure 3, where I plot the relative wage of nonproduction
workers and their relative employment in U.S. manufacturing, during the 1980s. The annual
earnings of nonproduction relative to production workers increased steadily during this period, as
did the ratio of nonproduction to production workers employed in U.S. manufacturing. The only
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way that this pattern can be consistent with a demand and supply diagram is if the relative
demand curve for skilled labor shifted to the right, as illustrated. This led to an increase in the
relative wage for skilled labor, and an increase in its relative employment.
What factors can explain this shift in demand towards more-skilled workers? Two factors
are most often cited. First, the increased use of computers and other high-technology equipment,
which needs skilled workers to operate it; and second, the outsourcing of the less-skilled jobs to
other countries. Surprisingly, many economist feel that the first explanation – skill-biased
technological change – is the dominant reasons for the shift in labor demand toward more-skilled
workers. That explanation is favored, for example by the eminent economist Jagdish Bhagwati.
Writing in the Financial Times in January 4, 2007 (p. 11), he states that:
The culprit is not globalization but labour-saving technical change that puts pressure on
the wages of the unskilled. Technical change prompts continual economies in the use of
unskilled labour. Much empirical argumentation and evidence exists on this.
For the empirical evidence, Bhagwati cites Paul Krugman of Princeton University and myself, as
well as the labor economists George Borjas and Larry Katz of Harvard.
Before reviewing that empirical evidence, it is worth asking why Bhagwati, as well as
many other scholars, have been skeptical that the falling relative wages of less-skilled workers
has been caused by outsourcing.1 One reason for this skepticism is that the same pattern of
wages changes – favoring more-skilled workers –also occurred in Mexico, as we have seen, and
other developing countries and industrial countries (Feenstra and Hanson, 2003). Traditional

1 See Bhagwati and Kosters (1994) and Bhagwati (2004), especially Chapter 10, which will be re-published with a

new Afterword (November 25, 2006). Early writers on the trade and wages issue include Berman, Bound, and
Griliches (1994) and Lawrence and Slaughter (1993) both of which argue that trade is not the main cause of the
change in wages.
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theories of international trade, such as the Heckscher-Ohlin model, usually predict that wages
will move in opposite directions in different countries due to trade, not in the same direction. For
example, the Factor Price Equalization theorem states that wages will move towards equality
across countries, meaning that labor should earn more in poor countries but less in rich countries,
due to trade. That logic does not seem to be consistent with the fact that skilled workers earned
relatively more in rich and poor countries alike during 1980s and 1990s. So can we really
reconcile this global pattern of wage changes with international trade?
I think that we can reconcile the wage changes with international trade, but not with the
Heckscher-Ohlin model or other traditional theories of international trade. Instead, we need to
adopt a new paradigm, which emphasizes how tasks or activities can be sent across borders, as
with outsourcing. In this new paradigm, it is fairly easy to predict that more-skilled workers will
gain in all countries due to increased outsourcing. Let me take a moment to explain how this
prediction is obtained, and then return to review the empirical evidence.
Model of Outsourcing
To understand how outsourcing will increase the relative demand for skilled labor, we
need to use the “value chain” of a firm, which includes all the activities involved in the
production of a good or service, from research and development (R&D) to assembly to
marketing and after-sales service. For the purpose of modeling outsourcing, rather than arranging
activities in the order they are actually performed, we instead arrange them in increasing ratio of
skilled/unskilled labor used in each activity, as shown in Figure 4.
Assembly uses the least amount of skilled labor relative to unskilled labor, followed by
component production, then marketing and sales, and finally R&D. A firm that is outsourcing to
a country with lower relative wages for unskilled labor will want to send those activities using
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the most unskilled labor. So activities to the left of the line A will be sent offshore to the foreign
country, while activities to the right of the line A will be performed at home.
Now suppose that the home firm wishes to offshore more activities. The reason for this
could be a trade agreement with the foreign country, leading to reduced tariffs; or improvement
in the infrastructure in the foreign country, leading to reduced costs there; or an increase in costs
at home. When deciding what extra activities to offshore, the firm will look to those activities
that were just on the borderline of being outsourced before, i.e. those activities just to the right of
the line A, which used to be profitably performed at home but now are shifted abroad. The
borderline between the activities performed at home and abroad therefore shifts from the line A
to the line B.
What is the impact of this increase in outsourcing on the relative demand for skilled
labor? Notice that the activities no longer performed at home (i.e. those in-between A and B) are
less skill-intensive than the activities still done there (those to the right of B). This means that the
range of activities now done at home are more skilled-labor intensive, on average, than the set of
activities formerly done at home. For this reason, the relative demand for skilled labor at home
increases, as occurred in the United States during the 1980s. That increase in demand will
increase the relative wage for skilled labor.
What about in the foreign country? The activities that are newly sent offshore (those inbetween A and B) are more skill-intensive than the activities that were initially outsourced to the
foreign country (those to the left of A). That means that the range of activities now done abroad
is more skilled-labor intensive, on average, than the set of activities formerly done there. For this
reason, the relative demand for skilled labor in the foreign country also increases. With this
increase in the relative demand for skilled labor, the relative wage of skilled labor also increases
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in the foreign country. That outcome occurred in Mexico during the 1980s, just like that in the
United States, exactly as predicted from the model of outsourcing!
Trade versus Technology
The key result from our model of outsourcing is that a shift of activities from one country
to the other can increase the relative demand for skilled labor in both countries, as has actually
occurred in a number of industrial and developing countries. However, the same result can occur
from skill-biased technological change, such as the increased use of computers, which can
increase the relative demand for skilled labor across countries. So it then becomes an empirical
question as to which explanation is more important: outsourcing, or the increased use of
computers leading to skill-biased technological change. To address this question, let me
summarize the results from one of my own empirical studies, joint with Gordon Hanson
(Feenstra and Hanson, 1999).
In this study for the United States, our goal was to explain the increase in the share of
total wage payments going to nonproduction (skilled) labor in U.S. manufacturing industries
during the 1980s, as well as the increase in the relative wage of nonproduction labor over the
same period. The study considers two possible explanations for the change in wages:
outsourcing, and the use of high-tech equipment such as computers. High-technology equipment
can itself be measured in two ways: either as a fraction of the total capital stock installed in each
industry; or as a fraction of new investment in capital that is devoted to computers and other
high-tech devices. The results are shown in Table 1.
Using the first measure of high-tech equipment (that is, as a fraction of the capital stock),
around 20% of the increase in the share of wage payments going the nonproduction workers was
explained by outsourcing, and about 10% of that increase was explained by the growing use of
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high-tech capital. Thus, using the first measure of high-tech equipment, it appears that
outsourcing was more important than high-tech capital in explaining the change in relative
demand for skilled workers. The results are different, however, when the second measure of
high-tech equipment (as a fraction of new investment) is used. In that case, outsourcing explains
only 13% of the increase in the nonproduction share of wages, whereas high-tech investment
explains 37% of that increase. So we see that both outsourcing and high-tech equipment are
important explanations for the increase in the relative share of skilled labor in the U.S., but
which one is most important depends on how we measure high-tech equipment.
Moving on to the increase in the relative wage of nonproduction workers, using the first
measure of high-tech equipment (as a fraction of the capital stock), about 25% of the increase in
the relative wage of nonproduction workers was explained by outsourcing, and 30% of that
increase was explained by the growing use of high-tech capital. Using the other measure of hightech equipment (as a fraction of new investment), the large spending on high-tech equipment in
new investment can explain nearly all (99%) of the increased relative wage for nonproduction
workers, leaving little room for outsourcing to play much of a role. These results are lopsided
enough that we might be skeptical of using new investment to measure high-tech equipment and
therefore prefer the results using the capital stocks.
I mention these last results because using high-tech equipment as a fraction of new
investment is often used by labor economists (such as Larry Katz and David Autor, 1999), which
explains why they find very little scope for outsourcing to be important in their regressions.
Those views might be changing, however. Interviewed for an article in the New York Times just a
few weeks ago, David Autor said that:2

2 Louis Uchitell, “To Mend the Flaws in Trade,” The New York Times, January 30, 2007, pp. C1-C7.
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The consensus until recently was that trade was not a major cause of the earnings
inequality in this country …That consensus is now being revisited.
3. Outsourcing and Productivity
Summing up, both outsourcing and high-tech equipment are important explanations for
the shift in demand towards nonproduction workers in U.S. manufacturing, though the relative
contributions of the two measures are very sensitive to how we measure high-tech equipment.
But the results I have reported so far are only part of the story, since I have focused on
explaining either the share of wage payments going to nonproduction workers, or the relative
wage of nonproduction workers. Instead, we could ask about the real wages of nonproduction
and production workers.
Regardless of how outsourcing affects the relative wages, it is entirely possible that the
real wages of all workers will improve. The reason for this improvement is that outsourcing leads
to a productivity increase for firms, which will lower the prices for final goods. It is certainly
possible that the drop in prices exceeds the fall in the wage of either type of worker, so that real
wages improve. That possibility is shown in the model of Feenstra and Hanson (1996), which
uses the value-chain of a firm.
The same result occurs more strongly in the recent model of Gene Grossman and Esteban
Rossi-Hansberg (2006), where the real wage of less-skilled workers is guaranteed to rise due to
the productivity-enhancing effect of outsourcing. The model of Grossman and Rossi-Hansberg
(2006) generated substantial attention when it was presented at the meeting of the Federal
Reserve Bank in Jackson Hole last summer, meriting a write-up in the Economist magazine at
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the time and again last month. Let me quote from that article:3
Offshoring makes firms more productive. The tasks that are best kept close to home
remain onshore; other tasks can be taken care of in cheaper places abroad. Everyone
benefits from this gain in productivity, including workers who have fewer tasks to
perform.
Evidence for the United States
The real wages of production workers in U.S. manufacturing are shown in Figure 5, and
tell a mixed story. From the mid-1980s to the mid-1990s, real wages of production workers fell.
Fortunately, they recovered in the latter part of the 1990s, so that by 2000 real wages exceeded
their level in earlier years. They have continued to rise, but with a slight dip in 2004.
To see the impact of outsourcing on real wages, let us return to my earlier study with
Gordon Hanson (1999). Let me focus on the most reliable case where high-tech capital is
measured as a share of the capital stock. In Table 2, I record our estimates of the impact of
outsourcing during the 1980s on real wages of nonproduction and production workers. For
nonproduction workers, we estimate that their real wages rose between 1 and 2% due to
outsourcing over the entire 11 year period, and closer to 3% due to the increased use of hightechnology capital. For production workers, we cannot identify any significant impact of
outsourcing on their real wage, and a very slight positive impact of the increased use of high-tech
capital. So for both types of labor, there is no evidence that real wages are negatively impacted at
all due to outsourcing in the 1980s. These are the results that Jagdish Bhagwati refers to in his
writings.

3

The Economist, Economics Focus, “The Great Unbundling: Does Economics Need a New theory of
Offshoring?,” January 18, 2007.
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Outsourcing in the 1990’s and Services
Let me turn now to briefly consider the evidence in the United States for the 1990s. The
picture for the 1980s is well-known and launched dozens of research studies, but it is surprising
that the picture for the 1990s is not yet familiar. For the meeting at the Federal Reserve Bank in
Washington. D.C. last fall, I constructed the picture from the 1990s, as shown in Figure 6. We
see that for the 1990s, there continued to be an increase in the relative wage of nonproduction
labor in U.S. manufacturing, but in addition, there was a decrease in the relative employment of
these workers. This figure attracted substantial attention at the meeting because it is so different
from what we saw during the 1980s.4 What could be the reason for the fall in the relative
employment of nonproduction workers?
I believe that the most likely explanation is that the fall in relative employment is due to
the outsourcing of service tasks from U.S. manufacturing. To the extent that the back-office jobs
being outsourced from manufacturing use the lower-paid nonproduction workers, then the
offshoring of those jobs could very well raise the average wage among nonproduction workers.
At the same time, sending these activities overseas will also lower the relative employment of
non-production workers. So I interpret the pattern shown in Figure 6 as suggestive evidence for
the offshoring of service activities within manufacturing.
Once again, however, there is no need for a change in the relative wage of nonproduction
labor to be associated with any decline in real wages. The real wage of production workers can
rise, or at least not fall, provided that the service outsourcing leads to a sufficiently large increase
in productivity. Fortunately, it appears that outsourcing has indeed has a significant impact on

4 After I showed this figure, a senior economist at the Federal Reserve Bank, Carol Corrado, used unpublished data

to compute what happened to the relative wage of nonproduction workers after 2000. From 200-2004, the relative
wage of nonproduction workers fell, and therefore reversed much of its increase during the 1990s.
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productivity in U.S. manufacturing during 1990s, and let me summarize those results (Amiti and
Wei, 2005, 2006).
In addition to measuring the outsourcing of material inputs, as we did in the earlier case
study, let us also evaluate the outsourcing of service inputs. In the United States, the amount of
imported service inputs is small but growing. Measured as a share of total inputs purchased,
imported services were 0.2% in 1992 (i.e. two-tenths of one percent of total inputs), and grew to
0.3% in 2000 (i.e. three-tenths of one percent), which is an increase of 50%, as shown in Table 3.
The fact that imported services are small does not prevent them from being important for
productivity. Over the same period, the imports of material inputs increased from 12 to 17% of
total inputs used in manufacturing, also an increase of about 50%. In addition to service and
materials outsourcing, I will also consider the contribution of high-technology equipment, such
as computers, to productivity. High-technology equipment is measured as a share of the capital
stock, which was the preferred method from the earlier study, and not as a share of new
investment.
In Table 4, I show the impact of service outsourcing, materials outsourcing and hightechnology equipment on manufacturing productivity, which is measured by value-added per
worker. During the 1990s, service outsourcing explains more than 10% of the total increase in
productivity. Despite the small amount of service imports, it explains a significant portion of
productivity growth. In addition, the outsourcing of material inputs explains another 5% or so of
the increase in productivity, and likewise for the increased use of high-tech capital in
manufacturing. Adding together these contributions, we see that these three factors explain as
much as one-quarter of productivity growth. Since productivity rose by about 4% per year in
manufacturing, we conclude that outsourcing together with the increased use of high-tech
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equipment can explain as much as one percentage point of productivity growth per year, which is
certainly important.
4. Productivity and Wages in NAFTA
So much for the United States. Let me now turn elsewhere in North America to see the
linkages between trade, productivity and wages. I will begin with Mexico.
Evidence for Mexico
We saw earlier that the relative wage of nonproduction workers rose in Mexico, just like
in the United States. But that evidence only went to 1994, when NAFTA began. We are more
interested in what has happened to productivity and wages after NAFTA, as shown in Figure 7.
There I show the growth in labor productivity for two types of manufacturing firms: first, the
maquiladora plants in panel (a), which are close to the border and produce almost exclusively
for export to the U.S.; and second, all other manufacturing plants in Mexico in panel (b).5 The
maquiladora plants should be most affected by NAFTA. In each diagram, I show what happened
to productivity, to real wages and to real income.
For the maquiladora plants, in panel (a), productivity rose a cumulative amount of 45%
in the decade after NAFTA, or about 4% per year. In contrast, for the non-maquiladora plants, in
panel (b), productivity rose overall by 25% over the decade, or about 2.5% per year. The
difference between these two numbers is an estimate of NAFTA’s impact on the productivity of
the maquiladora plants over and above what occurred in the rest of Mexico. This is a substantial
boost in productivity due to trade, though as we can see from the figure, much of the growth
came in the later years.

5 These figures are drawn from data reported in Hufbauer and Schott, 2005, Table 1.9, p. 45.
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The question we are interested in is whether the gains in productivity were shared with
workers through increases in their real wage. In the first years after NAFTA was formed, there
was a fall of over 20% in real wages in either the maquiladora or non-maquiladora sectors,
despite the rise in productivity. This fall in real wages is due to a financial crisis in Mexico that
led to a large devaluation of the peso. It would be incorrect to attribute the peso crisis to
Mexico’s joining NAFTA, despite the fact that though they both occurred in 1994.
The maquiladora sector, located beside the U.S. border, was most susceptible to the peso
devaluation and did not experience much of a gain in productivity during those first few years
after NAFTA, due to the increased cost of inputs imported from the U.S. Workers in both the
maquiladora and non-maquiladora sectors had to pay higher prices for imported goods, too,
which are reflected in higher Mexican consumer prices. So the decline in real wages for both
workers is similar. This decline was short-lived, however, and real wages in both sectors began
to rise again in 1998. By 2003, real wages in both sectors had risen to nearly equal their value
when NAFTA began. This means that workers in Mexico did not gain or lose due to NAFTA on
average: the productivity gains were not shared with workers, which is a disappointing finding,
but real wages at least recovered from the effects of the peso crisis.
The picture is somewhat better if instead of real wages we instead look at real monthly
income, which includes other forms of compensation to workers besides their wages. The
income data will more fully reflect non-production workers who earn salaries rather than wages.
In the non-maquiladora sector, shown in panel (b), the data on real wages and real monthly
income move together closely. But in the maquiladora sector, in panel (a), real monthly incomes
were indeed higher in 2003 than in 1994, indicating some gains for workers in the manufacturing
plants most affected by NAFTA. This conclusion is reinforced by other evidence from Mexico,
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which shows that higher-income workers fared better than unskilled workers in the maquiladora
sector and also better than workers in the rest of Mexico (Hanson, 2007). From this evidence, the
higher-income workers in the maquiladora sector, and only those workers, are the principal
gainers due to NAFTA.
Evidence for Canada
Next, let me turn to the impact of free trade with the United States on productivity and
wages in Canada. There were studies by the Economic Council of Canada dating back to the
1960s that predicted substantial gains from free trade with the U.S., as Canadian firms would
expand their scale of operations and lower costs. A set of simulations performed by the Canadian
economist Richard Harris (1984a,b) in the mid-1980s were very influential in convincing
Canadian policy makers to proceed with the free trade agreement with the U.S. in 1989. Enough
time has passed since then to look back and see what the outcome has been.
A recent study for Canada, by Daniel Trefler (2004), does just that. Trefler uses firmlevel data during the decades before and after the Canada-U.S. free trade agreement, and is
interested in the impact of the agreement on the selection and productivity of firms. He obtains a
number of clear results.6 First, Canadian industries that had relied most on tariffs saw their
employment fall by 12% due to the elimination of tariffs. In manufacturing overall, the trade
agreement reduced employment by 5%. Second, these job losses were a short-term effect, and
over a 10 year period, employment in Canadian manufacturing did not drop. While lowproductivity plants shut down, high-productivity Canadian manufacturers expanded into the
United States. Third, the trade agreement set off a productivity boom. Formerly sheltered

6 These results are drawn from an interview of Trefler by Virginia Postrel, “Economic Scene,” The New York

Times, January 27, 2005, p. C2, posted on the home page for Daniel Trefler at the University of Toronto.
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Canadian companies began to compete with, and compare themselves to, more efficient
American businesses. Some went under, but others significantly improved operations. In the
formerly sheltered industries most affected by the tariff cuts, labor productivity jumped 15%
percent, or an annual rate of 1.9%, at least half from closing inefficient plants.
To summarize, Trefler finds overwhelming evidence that the Canada-U.S. free trade
agreement resulted in the self-selection of Canadian firms, with only the more productive firms
surviving. Productivity in Canadian manufacturing overall rose 6 percent. This productivity gain
translates directly into higher wages or lower prices, and is a gain from trade for workers.
Trefler’s estimates of the gains are the highest we have seen from any country study, and
probably higher than would occur in the U.S., simply because trade is a much higher fraction of
GDP for Canada. But we could expect some of the European countries to show productivity
gains of the same magnitude as Canada, provided that the labor market institutions are flexible
enough to allow for the entry and exit of firms on the same scale as occurred in Canada.
5. Other Sources of Gains from Trade
Before moving to my last topic, which is immigration in North America, let me pause
and ask whether there are any other sources of gains for workers that I have not yet considered.
In fact, there are. Beside increasing the productivity of firms, free trade can be expected to
expand the variety of goods available to consumers, leading to gains for that reason. This source
of gain due to product variety has been well known in theory for several decade, but it is only
very recently that we have been able to estimate such gains. To explain why it has been difficult
to estimate these gains, let me go back to the simulation models for Canada-U.S. free trade by
Richard Harris (1984a,b).
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Harris based his model on the idea that firms have economies of scale, but in the small
Canadian market, firms would be unable to expand their output to realize these economies. That
is why free trade with the United States is so attractive from the Canadian standpoint: it allows
for an expansion of firms’ scale and a fall in costs, which is just another way of saying that
productivity rises. Harris based his estimates of economies of scale on engineering studies, and
was able to predict substantial gains for Canada due to free trade, as Trefler confirmed.
But Harris was reluctant to build into his model another common assumption: that firms
produce differentiated products. The reason, I believe, is that Harris realized that the calculated
gains from trade would be very sensitive to the extent of differentiation across products, i.e. on
the elasticity of substitution. If the elasticity of substitution is high, then products easily
substitute for each other, and consumers do not gain much from having new varieties available.
A high elasticity of substitution may describe T-shirts for example, where we probably don’t
care too much whether our T-shirts comes from China, India, Vietnam, or wherever.
But as soon as we leave such basic items of clothing, and go to higher-fashion items, then
the product sold by one company is probably quite different from the product sold by another.
Consumers gains by having more choices available when they shop for fashion items, or
electronics, or nearly anything else. So the elasticity of substitution between these items is lower,
which indicates that consumers benefit more from having greater variety available.
Harris was reluctant to build product differentiation into his simulation model for Canada
because he did not know what value to use for the elasticity of substitution in each industry. For
technical reasons (as described in Feenstra, 2006), the estimates for the elasticity that were
available in the 1980s were quite poor. Often the elasticities were too low, which would result in
exaggerated estimates of the consumer benefits from product variety. Harris realized this
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potential for bias in his simulation results, so whereas he always made use of economies of scale,
he added product differentiation only a secondary feature to the simulation models.
But now two decades later, we do have the statistical technique we need to estimate the
elasticity of substitution between varieties of each and every product. This statistical technique
comes from Feenstra (1994), which deals with the empirical methods needed to analyze the gains
from trade due to expanding product variety. I applied that statistical technique to just half a
dozen products, obtaining estimates of the elasticity of substitution for each. Now more than ten
years later, our computing power has increased by several orders of magnitude, and the same
technique been applied to over 30,000 products in recent work by Christian Broda and David
Weinstein (2006), for the United States. They treat imports coming from new supplying
countries as new product varieties. By combining the data on imports from new supplying
countries with estimates of the elasticity of substitution, Broda and Weinstein come away with
an estimate of the gains from trade for the US due to the expansion of import varieties, which
amounts to 2.6 percent of GDP in 2001.
Economists sometimes get very excited over small numbers, but 2.6 percent of GDP is
actually a very large number. It indicates the ongoing annual gains from having the import
varieties available from new supplying countries. I would expect that a number of the same or
greater magnitude would apply to the gains to the European Union from having new import
varieties available, and there could quite possibly be even larger gains from internal-EU trade.
Those estimates for Europe have not yet been made, but I hope that they will.
Evidence for Europe
While estimates of the gains from product variety are not available for Europe, there are a
number of studies looking at a closely related topic, which is the impact of unification of the
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European market on the prices charged by firms. Simulations done in the late 1980s by Alasdair
Smith and Tony Venables (1988, 1991) predicted large gains to the 1992 Single Market reforms
in Europe, allowing for greater unification of the market. Smith and Venables expected that firms
would be forced to equalize their selling prices across markets. In other words, rather than
treating Europe as a collection of segmented markets, where firms could choose their prices in
each country separately, Europe would instead become a unified market where firms could not
price-discriminate. As price-discrimination is eliminated, then the average prices are expected to
fall, providing benefits to consumers.
Given the 15 years since the Single Market reforms of 1992, and the much shorter period
since the adoption of the Euro in 2002, we can ask whether the prediction of unified and lower
prices within Europe has been realized. Some positive results are starting to appear. A recent
paper by Harald Badinger (2006) uses sectoral data from 1981 to 1999 and finds solid evidence
of markup reductions in manufacturing and construction, but not in services. The service
industry that we are all perhaps most familiar with is restaurants, where it is widely believed that
prices increased following the adoption of the Euro. But a new paper by Hobijn, Ravenna and
Tombalotti (2006) argues that this increase can be understood as making up for unusually small
price changes prior to the adoption of the Euro, and in fact, the real puzzle is why such price
increases were not more widespread. So I conclude that there is some evidence in favor of falling
markups in Europe, but not in all sectors.
Clearly, Europe is the ideal testing ground to look for the positive impact of trade on
productivity, as well. We can hope that further empirical research will add to the results that we
have already, demonstrating the gains from a unified market in Europe.
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6. Immigration to the United States
Let me turn now to my final topic, the question of how migration within North America
affects wages. Migration within the European Union is of major concern, of course, as Romania
and Bulgaria have joined, along with the 10 central and eastern European countries in 2004.
Established members of the EU are understandably concerned with the pressure on wages and
employment that might result from immigration from countries with much lower wages. We
have an analogy within North America with the large inflow of immigrants to the United States
from Mexico and other developing countries. How has this wave of immigration over the past
twenty-five years affected U.S. wages?
The idea that immigrants lead to downward pressure on local wages has not been realized
to the extent that was feared the United States. There are two offsetting effects which limit the
need for local wages to adjust. First, there can be an expansion of industries employing the
immigrants, thereby allowing these workers to be absorbed without a fall in wages. Second, it
turns out that the immigrants coming into the United States are at different education levels –
either less-educated or more-educated – than the majority of the U.S. population. That also limits
the fall in wages due to competition between workers, and in fact, allows for some
complementary effects of immigrants on local wages.
Mariel Boat Lift
To see these effects at work, let me begin with an isolated example from the United
States that has been studied in depth. Known as the Mariel Boat Lift, this case occurred in 1980
when, for political reasons, a wave of refugees were allowed to leave the port of Mariel, Cuba
and sail to Miami, Florida. From May to September of that year, about 125,000 refugees arrived
in Miami, and increased that city’s overall population by 7%. Not surprisingly, the refugees were
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less skilled than the other workers in Miami. What is surprising, however, is that this influx of
low-skilled immigrants does not appear to have pulled down the wages of other less-skilled
workers in Miami (Card, 1990). The wages for low-skilled workers in Miami pretty much
followed national trends over this period, despite the large inflow of workers from Cuba. This
finding contradicts the prediction that the inflow of low-skilled workers should bid down wages,
and calls for an explanation.
One explanation comes from a careful study of what happened to the output of various
industries in Miami during this time period (Lewis, 2004). It turns out that certain labor-intensive
industries in Miami, such as apparel, declined by less than we would have predicted from
national trends. In other words, the industries using less-skilled workers intensively, like apparel,
expanded relative to the national trend to absorb more of the Cuban workers. As some industries
expand relative to their trend, it is logical to expect other industries to contract, which also
occurred in Miami. A group of skill-intensive industries (including motor vehicles, electronic
equipment, and aircraft) fell more rapidly in Miami after 1980. This finding illustrates that there
was a change in the industry mix in Miami, towards those industries using less-skilled labor and
away from those using more-skilled labor, which allowed the city to absorb the Cuban refugees
without a decline in wages.
This example from Miami could perhaps be useful as we think about the immigration
from the new EU members to other European countries. Britain was one of the European Union
countries that opened its jobs to all nationals from the 10 countries joining in 2004, and as a
result, 400,000 immigrants came in. That pressure has led Britain to limit the number of migrants
permitted from Bulgaria and Romania, at least for now. The inflow of 400,000 migrants to
Britain is slightly more than 5% of the population of London, which is less than the percentage
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inflow into Miami due to the Mariel boat-lift. As economists of the future look back on the
experience of Britain due to this inflow, as well as other European countries, I submit that one
crucial factor will be the extent to which industries can expand and contract, as needed, to absorb
the inflow of immigrants. With sufficiently flexibility in industry output and employment, we
should not expect that wages need to adjust to bear the burden of the labor inflows.
Mexican Migration to the United States
Let us shift from the isolated case of Cuban refuges in Miami to the overall inflow of
immigrants to the United States. In 1980, the percentage of foreign-born persons in the U.S.
population was 6%, and since that time, the percentage has doubled to 13% in 2005. A sizable
percentage of these immigrants are from Mexico.
As shown by my colleague Giovanni Peri, the combination of legal and illegal
immigrants in the U.S. creates a “U-shaped” pattern between the number of immigrants and their
educational level, illustrated in Figure 8. Among those workers in the U.S. with only less than 8
years of education, about 70% were foreign born, and for those with 8-11 years of education,
slightly more than 20% were foreign born. These two categories of high-school dropouts include
many illegal immigrants and attract much attention in the U.S. debate over immigration, even
though they make up only 10% of U.S. workers.
At the other end of the spectrum, another 10% of U.S. workers have Masters degrees or
Ph.D.’s, and in these categories the foreign born make up about 15– 30% of the U.S. workforce.
In the middle educational levels, consisting of high school and college graduates and comprising
80% of the U.S. labor force, foreign-born workers have much smaller shares. Figure 8 shows that
immigrants into the United States compete primarily with workers at the lowest and highest ends
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of the educational levels, and much less with the majority of U.S.-born workers with middlelevels of education.
Because of this pattern of immigration in the United States, the impact on wages is felt
primarily at the lowest and highest educational levels, as shown in Table 5. Part A reports the
estimated impact of immigration over 1990-2004 on the wages of various workers, distinguished
by their educational level. The first row summarizes the estimates from a model where capital
and land are kept fixed within all industries, which is the approach taken by George Borjas of
Harvard University. In that case, immigration leads to a fall in wages of 9% for high-school
dropouts and 5% for college graduates. But the impact on the wages of the majority of U.S.
workers (those with mid-levels of education) is much less: high-school graduates had wages
reduced by 2.4%, and individuals with less than four years of college had wages reduced by less
than 1%. The negative impact of immigration on wages is thus fairly modest for these workers.
Furthermore, the impact on wages is offset further when we recognize that capital can
move between industries in the long run. Under this approach, we allow capital to grow in each
industry to accommodate the inflow of immigrants, keeping fixed the rate of return on capital
(Ottaviano and Peri, 2006). In the second row of Table 5, we see that total U.S. immigration has
a negative impact on only the lowest and highest-education workers, and a positive impact on the
other workers (due to the growth in capital). So there is actually a complementary effect of
immigration on the wage of U.S. workers in the middle of the educational spectrum. The average
U.S. wage now rises by 0.3% due to immigration (combined with capital growth), rather than
falling. In part B, I focus on the illegal immigration to the U.S., rather than total immigration,
again keeping the real return to capital fixed. In this case, only the wages of the lowest-educated
persons are negatively affected. All other workers gain from illegal immigration. We conclude
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that immigration has not had the negative impact on wages in the United States than what might
be expected, and in fact, the growth in capital that is facilitated by the inflow of labor leads to an
increase in the real wages for many workers.
5. Conclusions
To summarize my talk today, a comparison that is often made when thinking about the
unification of markets within the European Union is to the 50 states within the United States,
which of course have unrestricted movements of goods and labor. But with the entry of countries
at quite different levels of development into the European Union, let me suggest that a better
comparison is between the EU with the North American market as a whole. While there are
many differences between NAFTA and the EU, both regions now share a wide range of income
and productivity levels across countries, that create both new opportunities for trade, as with
outsourcing, but also challenges, as with immigration.
There is substantial evidence for North America that free trade has led to higher levels of
productivity and real wages. That is especially true for Canada and the United State. So far,
Mexico has not shared in productivity gains in manufacturing to the same extent as those with its
neighbors to the north. So this is subject for ongoing investigation. At the same time, the chief
concern when Mexico joined NAFTA was with the potential competitive effects in agriculture,
and especially on corn, which is a staple crop for the rural poor in Mexico. Fortunately, it
appears that competition from U.S. exports of corn has had a much more modest effect than was
expected (McMillan, Zwane and Ashraf, 2007). There are several reasons for this outcome. First,
the poorest farmers are not sellers of corn, but instead consume it themselves while buying the
extra that they need. So these farmers benefited from cheaper prices for corn imported from the
United States. Second, the Mexican government was able to use subsidies to offset the reduction
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in income for other corn farmers. Surprisingly, the total production of corn in Mexico has
actually risen after NAFTA instead of falling.
Even with these modest improvements in the agricultural sector in Mexico, the pressure
for immigration to the United States remains very high. But there is little evidence to support the
fear that such immigration leads to falling wages in the United States. On the contrary, once we
recognize that industries can adjust their outputs and capital stocks, it turns out that immigration
has a complementary effect on wages for many American workers. I hope that future generations
of economists looking at the European Union will likewise find that the immigration has played
a positive role, provided for higher incomes not only for the immigrants, but also for their new
host countries. I congratulate the European Union on its continuing ability to absorb new
members, thereby sharing the gains from trade with an ever widening group. It is a splendid
example to the rest of the world of the benefits of free trade, as well as the willingness to work
through the challenges involved.
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Table 1: Increase in the Relative Wage of Nonproduction
Labor in U.S. Manufacturing, 1979-1990
Percent of Total Increase Explained by each Factor
Outsourcing
High-technology
Equipment
Part A: Share of wage payments going to nonproduction workers
Measurement of high-tech equipment:
As a share of the capital stock
As a share of capital flow (i.e. new investment)

20 – 23%

8 – 12%

13%

37%

Part B: Relative wage of nonproduction/production workers
Measurement of high-tech equipment:
As a share of the capital stock
As a share of capital flow (i.e. new investment)

21 – 27%

29 – 32%

12%

99%

Source: Robert C. Feenstra and Gordon H. Hanson, “The Impact of Outsourcing and HighTechnology Capital on Wages: Estimates for the U.S., 1979-1990,” Quarterly Journal of
Economics, August 1999, 114(3), 907-940.
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Table 2: Real Wage of Nonproduction and Production
Labor in U.S. Manufacturing, 1979-1990

Percentage Increase Explained by each Factor
Outsourcing
High-technology
Equipment
Part A: Real wage of nonproduction workers
Measurement of high-tech equipment:
As a share of the capital stock

1.1 – 1.8%

2.7 – 2.8%

0%

0 – 0.3%

Part B: Real wage of production workers
Measurement of high-tech equipment:
As a share of the capital stock

Source: Robert C. Feenstra and Gordon H. Hanson, “The Impact of Outsourcing and HighTechnology Capital on Wages: Estimates for the U.S., 1979-1990,” Quarterly Journal of
Economics, August 1999, 114(3), 907-940. Takes the annual percentage changes recorded in
Table V and multiplies them by 11 years.
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Table 3. Offshoring Intensity: 1992-2000
Share of Imported
Material Inputs
%

Year
1992
1993
1994
1995
1996
1997
1998
1999
2000

11.7
12.7
13.4
14.2
14.3
14.6
14.9
15.6
17.3

Share of Imported
Service Inputs
%
0.18
0.18
0.20
0.20
0.21
0.23
0.24
0.29
0.29

Source:
Mary Amiti and Shang-Jin Wei, “Service Offshoring, Productivity, and Employment: Evidence
from the United States,” IMF Working Paper 05/238, International Monetary Fund, Washington,
D.C.
Table 4: Impact of Outsourcing on Productivity
in U.S. Manufacturing, 1992-2000
Percent of Total Increase in Productivity Explained by each Factor:
Service
Materials
High-technology
Outsourcing
Outsourcing
Equipment
11 – 13%

3 – 6%

4 to 7%

Sources: Mary Amiti and Shang-Jin Wei, 2005, “Service Offshoring, Productivity, and
Employment: Evidence from the United States,” IMF Working Paper 05/238, International
Monetary Fund, Washington, D.C.; 2006, “Service Offshoring and Productivity: Evidence from
the United States,” NBER Working Paper no. 11926.
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Table 5: Immigration and Wages in the U.S.
Percentage Change in the Wage of Workers with
Educational Level:
Less than
12
13-15
16 years
Overall
12 years
years
years
or more
average
Part A: Effect of Total Immigration,
1990-2004
Method:
Capital and land fixed
Real return to capital fixed

–9.0%
–4.4

–2.4%
1.0

–0.8%
2.2

–5.0%
–0.2

–3.2%
0.3

Part B: Effect of Illegal Immigration,
1990-2004
Method:
Real return to capital fixed

–7.9

0.8

0.8

0.8

0.1

Source:
Gianmarco I.P. Ottaviano and Giovanni Peri, “Rethinking gains from Immigration: Theory and
evidence from the U.S.” University of California Davis, January 2006.
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Figure 1: Relative Wage of Nonproduction/Production Workers,
U.S. Manufacturing

Source: National Bureau of Economic Research productivity database.
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Mexico Manufacturing
Sources: Robert C. Feenstra and Gordon H. Hanson, “Foreign Direct Investment and Relative
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Mexico,” Journal of International Economics, 64, December 2004, 387-409
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