
Movement of Labor and 
Capital Between Countries

Amidst growing dissent, housing and job shortages as well as a plummeting economy, Cuban 
Premier Fidel Castro withdrew his guards from the Peruvian embassy in Havana on April 4, 
1980. . . . Less than 48 hours after the guards were removed, throngs of Cubans crowded into 
the lushly landscaped gardens at the embassy, requesting asylum. . . . By mid-April, Carter issued 
a Presidential Memorandum allowing up to 3,500 refugees sanctuary in the U.S. . . . But the 
Carter Administration was taken by surprise when on April 21, refugees started arriving on  
Florida’s shores—their numbers would eventually reach 125,000.

“Memories of Mariel, 20 Years Later”1

If Europe fails on the question of refugees, then it won’t be the Europe we wished for.
German Chancellor Angela Merkel, August 31, 2015 

1 Judy L. Silverstein, “Memories of Mariel, 20 Years Later,” U.S. Coast Guard Reservist, 47(3), April/May 
2000, electronic edition.

From May to September 1980, boatloads of refugees from Cuba arrived in  
Miami, Florida. For political reasons, Fidel Castro had allowed them to leave freely 
from the port of Mariel, Cuba, during that brief period. Known as “the Mariel 
boat lift,” this influx of about 125,000 refugees to Miami increased the city’s Cuban 
population by 20% and its overall population by about 7%. The widespread unem-
ployment of many of the refugees during the summer of 1980 led many people to 
expect that the wages of other workers in Miami would be held down by the Mariel 
immigrants.

Not surprisingly, the refugees were less skilled than the other workers in Miami, 
as is confirmed by looking at their wages: the immigrants initially earned about one-
third less than other Cubans 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 
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126 Part 2 | Patterns of International Trade

less-skilled workers in Miami.2 The wages for low-skilled 
workers in Miami essentially followed national trends 
over this period, despite the large inflow of workers from 
Cuba. This finding seems to contradict the prediction of 
basic supply and demand theory—that a higher supply of 
workers should bid down their wage and that restricting 
immigration will raise the wages for local workers. The 
fact that wages in Miami did not respond to the inflow 
of Mariel refugees calls for an explanation, which is one 
goal of this chapter.

A similar outcome occurred in a more recent case of 
sudden migration, the emigration of Russian Jews to Israel 
after 1989, when the Soviet Union relaxed its restrictions 

on such departures. From late 1989 to 1996, some 670,000 Russian Jews immigrated 
to Israel, which increased the population in Israel by 11% and its workforce by 14%. 
This wave of immigration was especially notable because the Russian immigrants were 
more highly skilled than the existing Israeli population. But despite this large influx of 
immigrants, the relative wages of high-skilled workers in Israel actually rose during the 
1990s. Careful studies of this episode can find little or no negative impact of the Russian  
immigrants on the wages of other high-skilled workers.3

These emigrations were of different types of workers—the Cuban workers were 
low-skilled and the Russian emigrants high-skilled—but they share the finding that 
large inflows of workers need not depress wages in the areas where they settle. In 
other cases of large-scale migration—such as occurred from Europe to America dur-
ing the 1800s and 1900s—wages did indeed fall because of the inflow of immigrants. 
So the Mariel boat lift and Russian immigration to Israel should be seen as special: 
they are cases in which the economic principles of supply and demand do not at first 
glance work as we would expect them to.

In this chapter, we begin our study of the movement of labor across countries 
by explaining the case in which immigration leads to a fall in wages, as we normally 
expect. The model we use is the specific-factors model, the short-run model intro-
duced in Chapter 3. That model allows labor to move between industries but keeps 
capital and land specific to each industry. To study migration, we allow labor to move 
between countries as well as industries, while still keeping capital and land specific to 
each industry.

Next, we use the long-run Heckscher–Ohlin model, from Chapter 4, in which 
capital and land can also move between industries. In the long run, an increase in 
labor will not lower the wage, as illustrated by the Mariel boat lift to Miami and the 
Russian immigration to Israel. This outcome occurs because industries have more 
time to respond to the inflow of workers by adjusting their outputs. It turns out 
that by adjusting industry output enough, the economy can absorb the new workers 
without changing the wage for existing workers. The explanation for this surprising 
outcome relies on the assumption that industries are able to sell their outputs on 
international markets.

2 See David Card, January 1990, “The Impact of the Mariel Boatlift on the Miami Labor Market,” Industrial 
Labor Relations Review, 43(2), 245–257.
3 See Neil Gandal, Gordon Hanson, and Matthew Slaughter, 2004, “Technology, Trade and Adjustment to 
Immigration in Israel,” European Economic Review, 48(2), 403–428.
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Cuban refugees sailing for 
Miami, 1980.
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127Chapter 5 | Movement of Labor and Capital Between Countries

To give a brief idea of how this long-run explanation will work, think about the 
highly skilled scientists and engineers emigrating from Russia to Israel. The only way 
to employ the large number of these workers at the going wages would be to increase 
the number of scientific and engineering projects in which Israeli companies are  
engaged. Where does the demand for these new projects come from? It is unlikely this 
demand would be generated in Israel alone, and more likely that it would come from 
Israeli exports to the rest of the world. We see then that the ability of Israel to export 
products making use of the highly skilled immigrants is essential to our explanation: 
with international demand, it is possible for the Russian immigrants to be fully em-
ployed in export activities without lowering wages in Israel. Likewise, with the influx 
of low-skilled Cuban immigrants to Miami, many of whom could work in the textile 
and apparel industry or in agriculture, it was the ability of Florida to export those 
products that allowed the workers to be employed at the going wages.

The effect of immigration on wages can be quite different in the short run and in 
the long run. In this chapter we demonstrate that difference, and discuss government 
policies related to immigration. Policies to restrict or to allow immigration are an im-
portant part of government regulation in every country. Many countries of the world, 
including the United States and Canada, and especially countries in Europe, have been 
struggling since 2015 with the surge of immigrants escaping the civil war in Syria, as 
well as leaving other regions of unrest in the Middle East and Africa. We discuss why the 
countries to which these immigrants headed need to reform their policies—a difficult 
task, as German Chancellor Angela Merkel noted in the quote at the start of the chapter. 

After studying what happens when labor moves across countries, we study the  
effects of foreign direct investment (FDI), the movement of capital across countries. 
FDI occurs when a company from one country owns a company in another country. 
We conclude the chapter by discussing the gains to the source and destination coun-
tries, and to the world, from the movement of labor or capital between countries.

1 Movement of Labor Between Countries: Migration
Consider the examples of labor migration described earlier: the Mariel boat lift and 
the Russian migration to Israel. We can think of each migration as a movement of 
labor from the Foreign country to the Home country. What is the impact of this 
movement of labor on wages paid in Home? To answer this question, we make use of 
our work in Chapter 3, in which we studied how the wages paid to labor and the rent-
als paid to capital and land are determined by the prices of the goods produced. The 
prices of goods themselves are determined by supply and demand in world markets. In 
the analysis that follows, we treat the prices of goods as fixed and ask how the Home 
wage and the rentals paid to capital and land change as labor moves between countries.

Effects of Immigration in the Short Run: 
Specific-Factors Model
We begin our study of the effect of factor movements between countries by using the 
specific-factors model we learned in Chapter 3 to analyze the short run, when labor is 
mobile among Home industries, but land and capital are fixed. After that, we consider 
the long run, when all factors are mobile among industries in Home.
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F i g u r e  5 - 1

W

Wage, W

A

L0M
LM LA

0A

PA   MPLA

PM   MPLM

Total labor in the economy, L

Home Labor Market The Home wage is 
determined at point A, the intersection of 
the marginal product of labor curves  
PM ? MPLM and PA ? MPLA in manufacturing 
and agriculture, respectively. The amount 
of labor used in manufacturing is measured 
from left to right, starting at the origin 0M, 
and the amount of labor used in agriculture 
is measured from right to left, starting at the 
origin 0A. At point A, 0ML units of labor are 
used in manufacturing and 0AL units of labor 
are used in agriculture.

Determining the Wage Figure 5-1 shows a diagram that we used in Chapter 3 to 
determine the equilibrium wage paid to labor. The horizontal axis measures the total 
amount of labor in the economy, L, which consists of the labor used in manufacturing 
LM and the amount used in agriculture LA:

LM 1 LA 5 L

In Figure 5-1, the amount of labor used in manufacturing LM is measured from left 
(0M) to right, and the amount of labor used in agriculture LA is measured from right 
(0A) to left. 

The two curves in Figure 5-1 take the marginal product of labor in each sector 
and multiply it by the price (PM or PA) in that sector. The graph of PM ? MPLM is 
downward-sloping because as more labor is used in manufacturing, the marginal 
product of labor in that industry declines, and wages fall. The graph of PA ? MPLA for 
agriculture is upward-sloping because we are measuring the labor used in agriculture 
LA from right to left in the diagram: as more labor is used in agriculture (moving from 
right to left), the marginal product of labor in agriculture falls, and wages fall.

The equilibrium wage is at point A, the intersection of the marginal product curves 
PM ? MPLM and PA ? MPLA in Figure 5-1. At this point, 0ML units of labor are used in 
manufacturing, and firms in that industry are willing to pay the wage W 5 PM ? MPLM. 
In addition, 0AL units of labor are used in agriculture, and farmers are willing to pay 
the wage W 5 PA ? MPLA. Because wages are equal in the two sectors, there is no 
reason for labor to move between them, and the Home labor market is in equilibrium.

In the Foreign country, a similar diagram applies. We do not draw this but assume 
that the equilibrium wage abroad W p is less than W in Home. This assumption would 
apply to the Cuban refugees, for example, who moved to Miami and to the Russian 
emigrants who moved to Israel to earn higher wages as well as to enjoy more freedom. 
As a result of this difference in wages, workers from Foreign would want to immigrate 
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129Chapter 5 | Movement of Labor and Capital Between Countries

to Home and the Home workforce would increase by an amount DL, reflecting the 
number of immigrants.

Effect of Immigration on the Wage in Home The effects of immigration are 
shown in Figure 5-2. Because the number of workers in Home has grown by DL, we 
expand the size of the horizontal axis from L to L9 5 L 1 DL. The right-most point 
on the horizontal axis, which is the origin 0A for the agriculture industry, shifts to the 
right by the amount DL. As this origin moves rightward, it carries along with it the 
marginal product curve PA ? MPLA for the agriculture industry (because the marginal 
product of labor curve is graphed relative to its origin). That curve shifts to the right 
by exactly the amount DL, the increase in the Home workforce. There is no shift in 
the marginal product curve PM ? MPLM for the manufacturing industry because the 
origin 0M for manufacturing has not changed.4

The new equilibrium Home wage is at point B, the intersection of the marginal 
product curves. At the new equilibrium, the wage is lower. Notice that the extra 
workers DL arriving in Home are shared between the agriculture and manufacturing 

4 If, instead, we had added labor to the left-hand side of the graph, the origin and marginal product curve 
for manufacturing would have shifted and those of agriculture would have remained the same, yielding the 
same final results as in Figure 5-2—the wage falls and both industries use more labor.

F i g u r e  5 - 2

W

Wage, W

A

B
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L L ’0M

LM LA
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’

PA   MPLA

(PA   MPLA)’

PM   MPLM

Increase in
Home labor
due to
immigration

Increase in Home Labor When the amount of 
labor in Home increases by the amount DL, the 
origin for agriculture shifts to the right by that 
amount, from 0A to 0′A. The marginal product of 
labor curve in agriculture also shifts right by the 

amount DL. Equilibrium in the Home labor market 
is now at point B: wages have fallen to W′ and the 
amount of labor has increased in manufacturing  
(to 0ML′) and in agriculture (to 0′AL′).
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130 Part 2 | Patterns of International Trade

industries: the number of workers employed in manufacturing is now 0ML′, which is 
higher than 0ML, and the number of workers employed in agriculture is 0′AL′, which is 
also higher than 0AL.5 Because both industries have more workers but fixed amounts 
of capital and land, the wage in both industries declines due to the diminishing mar-
ginal product of labor.

We see, then, that the specific-factors model predicts that an inflow of labor will 
lower wages in the country in which the workers are arriving. This prediction has 
been confirmed in numerous episodes of large-scale immigration, as described in the 
applications that follow.

APPLICATION
Immigration to the New World
Between 1870 and 1913, some 30 million Europeans left their homes in the “Old 
World” to immigrate to the “New World” of North and South America and Australia. 
The population of Argentina rose by 60% because of immigration, and Australia and 
Canada gained 30% more people. The population of the United States increased by 
17% as a result of immigration (and it absorbed the largest number of people, more 
than 15 million). The migrants left the Old World for the opportunities present in the 
New and, most important, for the higher real wages. In Figure 5-3, we show an index 
of average real wages in European countries and in the New World (an average of the 

5 We know that the number of workers employed in agriculture rises because the increase in workers in 
manufacturing, from 0ML to 0ML′, is less than the total increase in labor DL.

F i g u r e  5 - 3

Wages in Europe and the New World Large-scale migration 
from Europe to the New World in America and Australia closed 
the wage gap between the two locations. In 1870 wages in 
the New World were almost three times as high as wages 
in Europe, whereas in 1910 they were about twice as high. 
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Migration also slowed the growth of wages in the New World 
relative to what they would have been without migration and 
allowed for slightly faster growth of wages in Europe.

Data from: Alan M. Taylor and Jeffrey G. Williamson, 1997, “Convergence in the 
Age of Mass Migration,” European Review of Economic History, 1, April, 27–63.
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131Chapter 5 | Movement of Labor and Capital Between Countries

United States, Canada, and Australia).6 In 1870 real wages were nearly three times 
higher in the New World than in Europe—120 as compared with 40. 

Real wages in both locations grew over time as capital accumulated and raised the 
marginal product of labor. But because of the large-scale immigration to the New World, 
wages grew more slowly there. By 1913, just before the onset of World War I, the wage 
index in the New World was at 160, so real wages had grown by (160 2 120)∙120 5 33% 
over 43 years. In Europe, however, the wage index reached 75 by 1913, an increase of  
(75 2 40)∙40 5 88% over 43 years. In 1870 real wages in the New World were three 
times as high as those in Europe, but by 1913 this wage gap was substantially reduced, and 
wages in the New World were only about twice as high as those in Europe. Large-scale 
migration therefore contributed to a “convergence” of real wages across the continents.

In Figure 5-3, we also show estimates of what real wages would have been if migra-
tion had not occurred. Those estimates are obtained by calculating how the marginal 
product of labor would have grown with capital accumulation but without the immi-
gration. Comparing the actual real wages with the no-migration estimates, we see that 
the growth of wages in the New World was slowed by immigration (workers arriving), 
while wages in Europe grew slightly faster because of emigration (workers leaving).

APPLICATION
Immigration into Europe Today
The largest amount of migration is no longer from Europe to the “New World.” 
Instead, workers from developing countries immigrate to wealthier countries in the 
European Union (EU) and North America, when they can. In many cases, the im-
migration includes a mix of low-skilled workers and high-skilled workers. During the 
1960s and 1970s, some European countries actively recruited guest workers, called 
gastarbeiters in West Germany, to fill labor shortages in unskilled jobs. Many of these 
foreign workers remained in Germany for years, some for generations, so they are 
no longer “guests” but long-term residents. At the end of 1994, about 2.1 million 
foreigners were employed in western Germany, with citizens of Turkey, the former 
Yugoslavia, Greece, and Italy representing the largest groups.

Today, the EU has expanded to include many of the countries in Eastern Europe, 
and in principle there is free migration within the Union. In practice, it can still be 
difficult for countries to absorb all the workers who want to enter, whether they come 
from inside or outside the Union. One source of migrants entering Europe is North-
ern Africa, especially Tunisia and Libya. During 2011 and 2012, some 58,000 migrants 
escaped unrest in Africa and sailed on small boats to the island of Lampedusa in Italy. 
That inflow of migrants often overwhelmed the local authorities as they provided 
food and shelter for those arriving. 

The inflow of migrants into Europe exploded in 2015, when millions of people 
escaping civil wars in Syria, Afghanistan, and Iraq attempted to make their way into 
Europe. This was the largest flow of displaced persons into and within Europe since 
World War II. These individuals and families coming from the Middle East made 
their way through Turkey, and then made a short but dangerous journey in makeshift 

6 From Alan M. Taylor and Jeffrey G. Williamson, 1997, “Convergence in the Age of Mass Migration,” 
European Review of Economic History, 1, April, 27–63.

Feenstra4e_ch05.indd   131 27/06/16   3:31 PM

Copyright  ©2016 Worth Publishers. Distributed by Worth Publishers. Not for redistribution. 



132 Part 2 | Patterns of International Trade

boats to the islands of Kos or Lesbos in Greece, their entry 
point into the European Union. 

Greece belongs to the Schengen Area, which consists of 26 
countries in the EU (not including the United Kingdom or 
Ireland) that allow persons to move freely across their borders. 
According to the regulations of the Schengen Area in 2015, 
refugees were expected to register and apply for asylum in 
the EU country in which they first landed. In practice, many 
migrants from Africa and the Middle East entering Italy and 
Greece did not want to register there, because of the limited 
opportunities for local employment. Instead, these migrants 

sought employment in the larger countries of Europe, such as Germany, Sweden, 
France, and the United Kingdom. 

For these reasons, many of the migrants surging into Greece quickly left that 
country and made their way north to Hungary and Croatia. Hungary has direct 
rail links to the rest of Europe from its capital, Budapest, so it was the destination 
sought by thousands of persons each day in the summer of 2015. This surge created 
a backlog of migrants that grew to crisis proportions. In response to this overwhelm-
ing number of migrants, Hungary closed its train station in early September, leaving 
tens of thousands of individuals and families stranded in front of Budapest Keleti 
Railway Station. 

With the world watching, the situation was resolved in early September, 2015, 
when Hungary re-opened rails links to Europe and to Germany in particular. The 
Internet and world newspapers were filled with photos of these migrants, having made 
a harrowing journey over several months from the Middle East, arriving in Germany 
with local citizens holding “Welcome” signs in several languages. The world breathed 
a sigh of relief, but it was only temporary, because the hard work of dealing with the 
continuing inflows and the resettling of the refugees was yet to come.

After Hungary re-opened its railways, the flow of migrants through Hungary grew 
even stronger and, to stem it, that country closed its borders later in September 2015. 
The closure led to a greater inflow through neighboring Croatia, which borders the 
small country of Slovenia. Slovenia was also overwhelmed by the inflow and called 
on its military to escort people through the country into neighboring Austria. Thus 

each of these countries pushed the problem of reset-
tling the refugees onto its neighbors. At the time 
of this writing, policies for allocating the refugees 
across European countries are still needed. Head-
lines: Brussels Resumes Policy Push to Share Out 
Refugees Across EU reports the source countries for 
the nationalities seeking asylum in Europe during the 
first half of 2015 and the destination countries that are 
processing these applications. Germany was process-
ing about one-half of all the applications for asylum, 
followed by Sweden, Italy, France, Greece, and the 
United Kingdom. In addition to coming from civil 
wars in Syria, Afghanistan, Kosovo, Serbia, and Iraq, 
applications for asylum come from many other poor 
countries that are not now experiencing civil wars. Migrants cross into Slovenia in 2015.
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in eastern Europe—who roundly rejected a simi-
lar plan to share out automatically 40,000 asylum 
seekers landing in Greece and Italy during a sum-
mit that degenerated into a late-night slanging 
match between national leaders. 

The renewed policy move comes after 
Germany said this week that it  would receive 
800,000 asylum applications this year, and gave 

warning that the EU’s asylum rules must be 
reformed or the border-free Schengen Area 
would face collapse. Almost all of these arrivals 
come via other EU countries—something that 
EU rules, which require that asylum seekers 
must be processed in the first member state in 
which they arrive, are meant to prevent. With 
no border checks within the Schengen Area, 

however, it is nigh on impossible to 
keep asylum seekers in one country.

With some countries such as 
Germany receiving far more appli-
cations than their neighbours, calls 
for tighter border controls—even 
within the border-free Schengen 
bloc—have grown. Thomas de 
Maizière, Germany’s interior minister, 
said this week: “Control-free borders 
cannot exist in the long term without 
a real European asylum policy.” …. . 
The Social Democrats, junior partners 
in the ruling coalition, favour an im-
migration law that would create a 
clear legal avenue for entry to Ger-
many from outside the EU. However, 
Chancellor Angela Merkel’s conserva-
tive bloc is divided over the need for 
new migration legislation.

The European Commission will launch a fresh 
attempt to share out asylum seekers across the 
EU after a summer surge of migrants seeking to 
cross into Europe. Under the proposals, which will 
be released by the end of the year, refugees will 
be shared out automatically whenever a country 
faces a sudden influx of migrants. The move is 
likely to upset some member states—particularly 

headLines

Brussels Resumes Policy Push to 
Share Out Refugees Across EU

During 2015, millions of immigrants from the Middle East and Africa 
who were seeking asylum entered the European Union, creating a crisis 
as the European countries were overwhelmed with the inflow, some 
more than others. This article discusses the sources and destinations of 
the migrants, and the challenges faced by the European governments. 
In March, 2016, new regulations were announced by the European 
Commission, eliminating rules that made the first country where  
refugees enter responsible for their asylum claim. 

Source: Excerpted from Duncan Robinson and Jeevan Vasagar, “Brussels Resumes Policy Push to Share out Refugees across EU,” Financial Times, August 21, 2015, p. 3.
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Applications for Asylum, 2015 The first number shown for each country is the number of pending 
asylum applications, in thousands, as of May 2015. The second number (in parentheses) is the pending 
asylum applications per 1,000 in the population.
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It is very important to realize that an application for asylum does not guarantee that 
asylum is granted. To receive asylum migrants must establish that they are refugees, 
meaning that they face persecution in their home countries. That can be established 
most often for people leaving war-torn countries, but not necessarily for those leav-
ing their home countries solely for economic reasons, that is, to seek a better life 
elsewhere. These individuals may not be entitled to refugee status or asylum. As EU 
countries began processing the many migrants that it took in during 2015, the first 
determination was whether these persons were entitled to refugee status, and if not, 
they were returned to their home countries. Although that action may seem harsh, 
it is taken outside of Europe, too; the United States, for example, sends many illegal 
immigrants from Mexico back to that country every year.

As these events show, the willingness of countries to accept immigrants on hu-
manitarian grounds is entirely different from their willingness to accept immigrants 
on economic grounds. Why are countries unwilling to accept immigrants who simply 
wish to work there? The answer comes from the short-run, specific-factors model 
that we have examined so far in this chapter. Immigration will lower the wage of the 
workers already in the country. When these workers are the voting citizens, their fear 
of earning lower wages or losing their jobs creates a reason for the government to 
resist immigration.

Still, many countries allow for some amount of immigration even when it is not for 
humanitarian reasons, and we explore the reasons for that later in this chapter. One 
perspective is given in the Headlines: Refugees Can Be an Investment, Rather 
than a Burden. Professors Giovanni Peri and Mette Foged studied the wages of  
every person in Denmark for a period of 12 years, which included an influx of refu-
gees, many initially from Bosnia. They found that the Danish people who lived in 
communities where refugees arrived saw their wages grow more quickly than those 
who lived in communities without refugees. The explanation for this finding is that 
instead of being substitutes for local workers, immigrants can complement them and 
allow the locals to move into jobs for which they are best suited. In the remainder of 
the chapter we explore whether these complementary effects can occur, and whether 
immigrants can enter a country without lowering the wages.

Other Effects of Immigration in the Short Run
The United States and Europe have both welcomed foreign workers into specific 
industries, such as agriculture and the high-tech industry, even though these work-
ers compete with domestic workers in those industries. This observation suggests 
that there must be benefits to the industries involved. We can measure the potential 
benefits by the payments to capital and land, which we refer to as “rentals.” We saw 
in Chapter 3 that there are two ways to compute the rentals: either as the earnings 
left over in the industry after paying labor or as the marginal product of capital or 
land times the price of the good produced in each industry. Under either method, the 
owners of capital and land benefit from the reduction in wages due to immigration.

Rentals on Capital and Land Under the first method for computing the rent-
als, we take the revenue earned in either manufacturing or agriculture and subtract 
the payments to labor. If wages fall, then there is more left over as earnings of capital 
and land, so these rentals are higher. Under the second method for computing rent-
als, capital and land earn their marginal product in each industry times the price of 
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the industry’s good. As more labor is hired in each industry (because wages are lower), 
the marginal products of capital and land both increase. The increase in the marginal 
product occurs because each machine or acre of land has more workers available to it, 
and that machine or acre of land is therefore more productive. So under the second 
method, too, the marginal products of capital and land rise and so do their rentals.

From this line of reasoning, we should not be surprised that owners of capital and 
land often support more open borders, which provides them with foreign workers 
who can be employed in their industries. The restriction on immigration in a country 
should therefore be seen as a compromise between entrepreneurs and landowners 
who might welcome the foreign labor; local unions and workers who view migrants as 
a potential source of competition leading to lower wages; and the immigrant groups 
themselves, who if they are large enough (such as the Cuban population in Miami) 
might also have the ability to influence the political outcome on immigration policy.

East and North Africa, have referred to sharing 
the “burden” of refugees. However, research that 
has looked at the effect of refugees around 
the world suggests that, in the longer run, this 
view is often wrong. From Denmark to Uganda 
to Cleveland, studies have found that welcoming 
refugees has a positive or at least a neutral effect 
on a host community’s economy and wages. …

Research by Giovanni Peri of the Univer-
sity of California, Davis, and Mette Foged of 
the University of Copenhagen shows how an 
influx of lower-wage immigrants into a commu-
nity tends to raise wages for everyone else. Low-
skilled foreign workers and low-skilled domestic 
workers often complement each other instead 
of displacing each other, their work shows. … 
The researchers found that the Danish people 
who lived in communities where refugees ar-
rived saw their wages grow more quickly than 

those without refugees. The study confirmed 
an effect that Peri had already observed among 
communities that received immigrants in the 
U.S. and in Germany. Not every single Dane was 
helped by the change, Peri says, but on average 
more people upgraded their jobs and earned 
higher wages.

Peri says the reason is that an influx of 
workers with different skills encourages people 
to specialize in jobs that they are uniquely 
suited for, which helps businesses and the 
economy to grow. As refugees come in, they 
typically fill jobs that require few language 
skills. Natives, in contrast, move to jobs that 
require more native skills, like managing these 
new workers, or talking to customers and 
suppliers. This specialization of workers makes 
companies more productive, which allows 
businesses to expand. 

Europe is now struggling with the most severe 
refugee crisis in decades, as millions of people flee 
violence in Syria and Iraq. Even as German Vice 
Chancellor Sigmar Gabriel outlined a proposal 
this week to place 160,000 refugees in nearly two 
dozen countries, he acknowledged that the plan 
was merely “a drop in the ocean.” Germany alone 
expects to receive 800,000 applications from asy-
lum seekers this year. The U.S. government an-
nounced Thursday it would take in 10,000.

Refugees are often described as a “burden” for 
the countries they settle in. The usual thinking 
is that they are drain on limited government 
coffers and a weight on sluggish economies, but 
that countries ought to take them in for moral 
and legal reasons. Even those in favor of expand-
ing help for refugees, like the former British for-
eign secretary David Miliband and the executive 
director of Human Rights Watch for the Middle 

headLInes

Refugees Can Be an Investment, Rather than  
a Burden

Will the large inflow of refugees into Europe lead to lower wages for workers already 
there? Not necessarily, argue Professors Giovanni Peri and Mette Foged, who find that 
immigrants often complement rather than substitute for local workers, thereby raising 
wages rather than lowering them. 

Source: Excerpted from Ana Swanson “The Big Myth About Refugees: Refugees Can Be an Investment, Rather than a Burden.” Washington Post, September 10, 2015, electronic edition.
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Effect of Immigration on Industry Output One final effect of labor immi-
gration is its effect on the output of the industries. In Figure 5-2, the increase in the 
labor force due to immigration led to more workers being employed in each of the 
industries: employment increased from 0ML to 0ML′ in manufacturing and from 0AL 
to 0′AL′ in agriculture. With more workers and the same amount of capital or land, the 
output of both industries rises. This outcome is shown in Figure 5-4—immigration 
leads to an outward shift in the production possibilities frontier (PPF). With constant 
prices of goods (as we assumed earlier, because prices are determined by world supply 
and demand), the output of the industries rises from point A to point B.

Although it may seem obvious that having more labor in an economy will increase 
the output of both industries, it turns out that this result depends on the short-run 
nature of the specific-factors model, when capital and land in each industry are fixed. 
If instead these resources can move between the industries, as would occur in the long 
run, then the output of one industry will increase but that of the other industry will 
decline, as we explain in the next section.

Effects of Immigration in the Long Run
We turn now to the long run, in which all factors are free to move between industries. 
Because it is complicated to analyze a model with three factors of production— capital, 
land, and labor—all of which are fully mobile between industries, we will ignore land 
and assume that only labor and capital are used to produce two goods: computers and 
shoes. The long-run model is just like the Heckscher–Ohlin model studied in Chap-
ter 4 except that we now allow labor to move between countries. (Later in the chapter, 
we allow capital to move between the countries.)

F i g u r e  5 - 4

Shift in Home Production 
Possibilities Curve With the 
increase in labor in Home from 
immigration, the production 
possibilities frontier shifts outward 
and the output of both industries 
increases, from point A to point B.  
Output in both industries 
increases because of the short-
run nature of the specific-factors 
model; in the short run, land and 
capital do not move between the 
industries, and the extra labor in 
the economy is shared between 
both industries.

Output of
agriculture, QA

Output of
manufacturing, QM

A

B

Home PPF

Relative price of
manufactured
good, PM /PA

Increase in Home
labor due to
immigration
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137Chapter 5 | Movement of Labor and Capital Between Countries

The amount of capital used in computers is KC, and the amount 
of capital used in shoe production is KS. These quantities add up to 
the total capital available in the economy: KC + KS 5 K. Because 
capital is fully mobile between the two sectors in the long run, it 
must earn the same rental R in each. The amount of labor used to 
manufacture computers is LC, and the labor used in shoe produc-
tion is LS. These amounts add up to the total labor in the economy,  
LC + LS 5 L, and all labor earns the same wage of W in both sectors. 

In our analysis, we make the realistic assumption that more labor 
per machine is used in shoe production than in computer produc-
tion. That assumption means that shoe production is labor-intensive 
compared with computer production, so the labor–capital ratio in 
shoes is higher than it is in computers: LS∙KS . LC∙KC. Computer 
production, then, is capital-intensive compared with shoes, and the 
capital–labor ratio is higher in computers: KC∙LC . KS∙LS.

The PPF for an economy producing both shoes and computers is 
shown in Figure 5-5. Given the prices of both goods (determined by 
supply and demand in world markets), the equilibrium outputs are shown at point A, 
at the tangency of the PPF and world relative price line. Our goal in this section is to 
see how the equilibrium is affected by having an inflow of labor into Home as a result 
of immigration.

Box Diagram To analyze the effect of immigration, it is useful to develop a new 
diagram to keep track of the amount of labor and capital used in each industry. Shown 
as a “box diagram” in Figure 5-6, the length of the top and bottom horizontal axes 
is the total amount of labor L in Home, and the length of the right and left vertical 
axes is the total amount of capital K  in Home. A point like point A in the diagram 
indicates that 0SL units of labor and 0SK units of capital are used in shoes, while 0CL 
units of labor and 0CK units of capital are used in computers. Another way to express 
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“You seem familiar, yet somehow strange— 
are you by any chance Canadian?”

F i g u r e  5 - 5

Production Possibilities Frontier Shown here 
is the production possibilities frontier (PPF) 
between two manufactured goods, computers 
and shoes, with initial equilibrium at point A. 
Domestic production takes place at point A, 
which is the point of tangency between the 
world price line and the PPF.

Output of
shoes, QS

Output of
computers, QC

A

Home PPF

World relative price
of computers, PC /PS
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138 Part 2 | Patterns of International Trade

this is that the line 0S A shows the amount of labor and capital used in shoes and the 
line 0C A shows the amount of labor and capital used in computers. 

Notice that the line 0S A for shoes is flatter than the line 0C A for computers. We can 
calculate the slopes of these lines by dividing the vertical distance by the horizontal 
distance (the rise over the run). The slope of 0S A is 0SK∙0SL, the capital–labor ratio 
used in the shoe industry. Likewise, the slope of 0C A is 0CK∙0CL, the capital–labor 
ratio for computers. The line 0S A is flatter than 0C A, so the capital–labor ratio in the 
shoe industry is less than that in computers; that is, there are fewer units of capital per 
worker in the shoe industry. This is precisely the assumption that we made earlier. It 
is a realistic assumption given that the manufacture of computer components such as 
semiconductors requires highly precise and expensive equipment, which is operated 
by a small number of workers. Shoe production, on the other hand, requires more 
workers and a smaller amount of capital.

Determination of the Real Wage and Real Rental In addition to determin-
ing the amount of labor and capital used in each industry in the long run, we also need 
to determine the wage and rental in the economy. To do so, we use the logic introduced 
in Chapter 3: the wage and rental are determined by the marginal products of labor 
and capital, which are in turn determined by the capital–labor ratio in either industry. 

F i g u r e  5 - 6

Allocation of Labor and Capital in a Box 
Diagram The top and bottom axes of the box 
diagram measure the amount of labor, L, in the 
economy, and the side axes measure the amount of 
capital, K . At point A, 0SL units of labor and 0SK units of 
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Total amount of labor in the economy, L

Labor allocated to shoes

Total
amount of
capital in
the 
economy,
K

Capital
allocated
to shoes

Capital
allocated to 
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Labor allocated to computers

capital are used in shoe production, and 0CL units of 
labor and 0CK units of capital are used in computers. 
The K∙L ratios in the two industries are measured by 
the slopes of 0SA and 0CA, respectively.
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If there is a higher capital–labor ratio (i.e., if there are more machines per worker), then 
by the law of diminishing returns, the marginal product of capital and the real rental 
must be lower. Having more machines per worker means that the marginal product 
of labor (and hence the real wage) is higher because each worker is more productive. 
On the other hand, if there is a higher labor–capital ratio (more workers per machine), 
then the marginal product of labor must be lower because of diminishing returns, and 
hence the real wage is lower, too. In addition, having more workers per machine means 
that the marginal product of capital and the real rental are both higher.

The important point to remember is that each amount of labor and capital used in 
Figure 5-6 along line 0S A corresponds to a particular capital–labor ratio for shoe man-
ufacture and therefore a particular real wage and real rental. We now consider how 
the labor and capital used in each industry will change due to immigration in Home. 
Although the total amount of labor and capital used in each industry changes, we will 
show that the capital–labor ratios are unaffected by immigration, which means that 
the immigrants can be absorbed with no change at all in the real wage and real rental.

Increase in the Amount of Home Labor Suppose that because of immigration, 
the amount of labor in Home increases from L to L9 5 L + DL. This increase expands 
the labor axes in the box diagram, as shown in Figure 5-7. Rather than allocating L 

F i g u r e  5 - 7

Increase in Home Labor With an increase in Home labor 
from L to L + DL, the origin for the shoe industry shifts 
from 0S to 0′S. At point B, 0′SL′ units of labor and 0′SK′ units 
of capital are used in shoes, whereas 0CL′ units of labor 
and 0CK′ units of capital are used in computers. In the 
long run, industry outputs adjust so that the capital–labor 
ratios in each industry at point B (the slopes of 0′SB and 
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0CB) are unchanged from the initial equilibrium at point 
A (the slopes of 0SA and 0CA). To achieve this outcome, 
all new labor resulting from immigration is allocated to 
the shoe industry, and capital and additional labor are 
transferred from computers to shoes, keeping the capital–
labor ratio in both industries unchanged.
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labor and K  capital between the two industries, we must now allocate L9 labor and K  
capital. The question is how much labor and capital will be used in each industry so 
that the total amount of both factors is fully employed? 

You might think that the only way to employ the extra labor is to allocate more of it 
to both industries (as occurred in the short-run specific-factors model). This outcome 
would tend to lower the marginal product of labor in both industries and therefore 
lower the wage. But it turns out that such an outcome will not occur in the long-run 
model because when capital is also able to move between the industries, industry out-
puts will adjust to keep the capital–labor ratios in each industry constant. Instead of 
allocating the extra labor to both industries, all the extra labor (DL) will be allocated 
to shoes, the labor-intensive industry. Moreover, along with that extra labor, some 
capital is withdrawn from computers and allocated to shoes. To maintain the capital–
labor ratio in the computer industry, some labor will also leave the computer industry, 
along with the capital, and go to the shoe industry. Because all the new workers in the 
shoe industry (immigrants plus former computer workers) have the same amount of 
capital to work with as the shoe workers prior to immigration, the capital–labor ratio 
in the shoe industry stays the same. In this way, the capital–labor ratio in each industry is 
unchanged and the additional labor in the economy is fully employed.

This outcome is illustrated in Figure 5-7, where the initial equilibrium is at point A. 
With the inflow of labor due to immigration, the labor axis expands from L to L + DL, 
and the origin for the shoe industry shifts from 0S to 0′S. Consider point B as a possible 
new equilibrium. At this point, 0′SL′ units of labor and 0′SK′ units of capital are used in 
shoes, while 0CL′ units of labor and 0CK′ units of capital are used in computers. Notice 
that the lines 0S A and 0′SB are parallel and have the same slope, and similarly, the lines 
0C A and 0CB have the same slope. The extra labor has been employed by expanding 
the amount of labor and capital used in shoes (the line 0′SB is longer than 0S A) and 
contracting the amount of labor and capital used in computers (the line 0CB is smaller 
than 0C A). That the lines have the same slope means that the capital–labor ratio used 
in each industry is exactly the same before and after the inflow of labor.

What has happened to the wage and rentals in the economy? Because the capital–
labor ratios are unchanged in both industries, the marginal products of labor and 
capital are also unchanged. Therefore, the wage and rental do not change at all  
because of the immigration of labor! This result is very different from what happens 
in the short-run specific-factors model, which showed that immigration depressed the 
wage and raised the rental on capital and land. In the long-run model, when capital 
can move between industries, an inflow of labor has no impact on the wage and rental. 
Instead, the extra labor is employed in shoes, by combining it with capital and addi-
tional labor that has shifted out of computers. In that way, the capital–labor ratios in 
both industries are unchanged, as are the wage and rental.

Effect of Immigration on Industry Outputs What is the effect of immigra-
tion on the output of each industry? We have already seen from Figure 5-7 that more 
labor and capital are used in the labor-intensive industry (shoes), whereas less labor 
and capital are used in the capital-intensive industry (computers). Because the fac-
tors of production both increase or both decrease, it follows that the output of shoes  
expands and the output of computers contracts.

This outcome is shown in Figure 5-8, which shows the outward shift of the PPF 
due to the increase in the labor endowment in Home. Given the prices of computers 
and shoes, the initial equilibrium was at point A. At this point, the slope of the PPF 
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141Chapter 5 | Movement of Labor and Capital Between Countries

equals the relative price of computers, as shown by the slope of the line tangent to the 
PPF. With unchanged prices for the goods, and more labor in the economy, the equi-
librium moves to point B, with greater output of shoes but reduced output of comput-
ers. Notice that the slope of the PPFs at points A and B is identical because the relative 
price of computers is unchanged. As suggested by the diagram, the expansion in the 
amount of labor leads to an uneven outward shift of the PPF—it shifts out more in the 
direction of shoes (the labor-intensive industry) than in the direction of computers. 
This asymmetric shift illustrates that the new labor is employed in shoes and that this 
additional labor pulls capital and additional labor out of computers in the long run, to 
establish the new equilibrium at point B. The finding that an increase in labor will expand 
one industry but contract the other holds only in the long run; in the short run, as we saw in 
Figure 5-4, both industries will expand. This finding, called the Rybczynski theorem, 
shows how much the long-run model differs from the short-run model. The long-run 
result is named after the economist T. N. Rybczynski, who first described it. 

Rybczynski Theorem
The formal statement of the Rybczynski theorem is as follows: in the Heckscher–
Ohlin model with two goods and two factors, an increase in the amount of a factor 
found in an economy will increase the output of the industry using that factor inten-
sively and decrease the output of the other industry.

We have proved the Rybczynski theorem for the case of immigration, in which 
labor in the economy grows. As we find later in the chapter, the same theorem holds 
when capital in the economy grows: in this case, the industry using capital intensively 
expands and the other industry contracts.7

F i g u r e  5 - 8

The Long-Run Effect on Industry Outputs of 
an Increase in Home Labor With an increase 
in the amount of labor in Home, the PPF 
shifts outward. The output of shoes increases, 
while the output of computers declines as 
the equilibrium moves from point A to B. The 
prices of goods have not changed, so the 
slopes of the PPFs at points A and B (i.e., the 
relative price of computers) are equal.
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An increase of both
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shoe production
causes an increase
in shoe output and
a decrease in
computer output

7 Furthermore, the Rybczynski theorem can be used to compare the output of the same industry across two 
countries, where the two countries have identical technologies but differing factor endowments as in the 
Heckscher–Ohlin model. See Problem 7 at the end of the chapter.
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Effect of Immigration on Factor Prices The Rybczynski theorem, which 
applies to the long-run Heckscher–Ohlin model with two goods and two factors of 
production, states that an increase in labor will expand output in one industry but con-
tract output in the other industry. Notice that the change in outputs in the Rybczynski 
theorem goes hand in hand with the previous finding that the wage and rental will not 
change due to an increase in labor (or capital). The reason that factor prices do not 
need to change is that the economy can absorb the extra amount of a factor by increas-
ing the output of the industry using that factor intensively and reducing the output of 
the other industry. The finding that factor prices do not change is sometimes called 
the factor price insensitivity result.

Factor Price Insensitivity Theorem
The factor price insensitivity theorem states that: in the Heckscher–Ohlin model with 
two goods and two factors, an increase in the amount of a factor found in an economy 
can be absorbed by changing the outputs of the industries, without any change in the 
factor prices.

The applications that follow offer evidence of changes in output that absorb new 
additions to the labor force, as predicted by the Rybczynski theorem, without requir-
ing large changes in factor prices, as predicted by the factor price insensitivity result.

APPLICATION
The Effects of the Mariel Boat Lift on Industry Output in Miami
Now that we have a better understanding of long-run adjustments due to changes in 
factor endowments, let us return to the case of the Mariel boat lift to Miami in 1980. We 
know that the Cuban refugees were less skilled than the average labor force in Miami. 
According to the Rybczynski theorem, then, we expect some unskilled-labor–intensive 
industry, such as footwear or apparel, to expand. In addition, we expect that some skill-
intensive industry, such as the high-tech industry, will contract. Figure 5-9 shows how 
this prediction lines up with the evidence from Miami and some comparison cities.8 

Panel (a) of Figure 5-9 shows real value-added in the apparel industry for Miami 
and for an average of comparison cities. Real value-added measures the payments 
to labor and capital in an industry corrected for inflation. Thus, real value-added is a 
way to measure the output of the industry. We divide output by the population of the 
city to obtain real value-added per capita, which measures the output of the industry 
adjusted for the city size.

Panel (a) shows that the apparel industry was declining in Miami and the compari-
son cities before 1980. After the boat lift, the industry continued to decline but at a 
slower rate in Miami; the trend of output per capita for Miami has a smaller slope 
(and hence a smaller rate of decline in output) than that of the trend for comparison 
cities from 1980 onward. Notice that there is an increase in industry output in Miami 
from 1983 to 1984 (which may be due to new data collected that year), but even 
when averaging this out as the trend lines do, the industry decline in Miami is slightly 
slower than in the comparison cities after 1980. This graph provides some evidence of 

8 Figure 5-10 and the material in this application are drawn from Ethan Lewis, 2004, “How Did the 
Miami Labor Market Absorb the Mariel Immigrants?” Federal Reserve Bank of Philadelphia Working 
Paper No. 04-3.
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the Rybczynski theorem at work: the reduction in the apparel industry in Miami was 
slower than it would have been without the inflow of immigrants.

What about the second prediction of the Rybczynski theorem: Did the output of 
any other industry in Miami fall because of the immigration? Panel (b) of Figure 5-9 
shows that the output of a group of skill-intensive industries (including motor vehicles, 
electronic equipment, and aircraft) fell more rapidly in Miami after 1980. These data 
may also provide some evidence in favor of the Rybczynski theorem. However, it also 
happened that with the influx of refugees, there was a flight of homeowners away from  
Miami, and some of these were probably high-skilled workers. So the decline in the 

F i g u r e  5 - 9

Industry Value-Added in Miami Shown here are real value-
added in the apparel industry and in high-skilled industries 
(measured relative to the city population), for Miami and an 
average of comparison cities. In panel (a), with the inflow of 
refugees from Cuba in 1980, real value-added in the apparel 
industry in Miami rose from 1983 to 1984, and the trend decline 
of this industry in Miami was slower (i.e., value-added did not 

fall as fast) after 1980 than in the comparison cities. In panel (b), 
real value-added in Miami in high-skilled industries fell faster 
after 1980 than in the comparison cities. Both these findings are 
consistent with the Rybczynski theorem.

Data from: Ethan Lewis, 2004, “How Did the Miami Labor Market Absorb the Mariel 
Immigrants?” Federal Reserve Bank of Philadelphia Working Paper No. 04–3.
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group of skill-intensive industries, shown in panel (b), could instead be due to this popu-
lation decline. The change in industry outputs in Miami provides some evidence in favor 
of the Rybczynski theorem. Do these changes in industry outputs in Miami also provide 
an adequate explanation for why wages of unskilled workers did not decline, or is there 
some other explanation? An alternative explanation for the finding that wages did not 
change comes from comparing the use of computers in Miami with national trends. Be-
ginning in the early 1980s, computers became increasingly used in the workplace. The 
adoption of computers is called a “skill-biased technological change.” That is, computers 
led to an increase in the demand for high-skilled workers and reduced the hiring of low-
skilled workers. This trend occurred across the United States and in other countries.

In Miami, however, computers were adopted somewhat more slowly than in cities 
with similar industry mix and ethnic populations. One explanation for this finding 
is that firms in many industries, not just apparel, employed the Mariel refugees and 
other low-skilled workers rather than switching to computer technologies. Evidence 
to support this finding is that the Mariel refugees were, in fact, employed in many 
industries. Only about 20% worked in manufacturing (5% in apparel), and the re-
mainder worked in service industries. The idea that the firms may have slowed the 
adoption of new technologies to employ the Mariel emigrants is hard to prove con-
clusively, however. We suggest it here as an alternative to the Rybczynski theorem to 
explain how the refugees could be absorbed across many industries rather than just in 
the industries using unskilled labor, such as apparel. 

Even though the Mariel boat lift occurred many years ago, events like this can hap-
pen again. In fact, some 6,500 Cubans (five times more than the year before) flooded 
into Mexico in 2015 on their way to the United States. This surge occurred because 
of the opening of diplomatic relations between the United States and Cuba on July 20, 
2015. On that date, the U.S. embassy in Havana, Cuba, opened for the first time in 
more than 50 years and the trade embargo by the United States against Cuba was 
lifted. Paradoxically, this opening of diplomatic relations made Cuban citizens fearful 
that, in the near future, they would no longer be granted asylum in the United States. 
As we saw earlier in the chapter when discussing the European refugee crisis in 2015, 
the granting of asylum can occur when people fear persecution in their home country, 
and it is one reason that a person can legally reside in another country. Without politi-
cal asylum, it is much more difficult to gain entry, and that is what the Cubans leaving 
their country now for the United States are afraid of. This inflow of Cubans in 2015 
consists of many fewer people than during the Mariel boat lift, when some 125,000 
migrants flowed into Miami. Still, this recent event in Cuba and the events in Europe 
remind us of the desperation that people feel to make a better life elsewhere, as well 
as the challenges created for the countries into which they migrate. 

APPLICATION
Immigration into the United States
In 1980, the year of the Mariel boat lift, the percentage of foreign-born people in the 
U.S. population was 6.2%. The percentage grew to 9.1% in 1990 and then to 13.0% in 
2005, so there was slightly more than a doubling of foreign-born people in 25 years.9 

9 This information on foreign-born people is available from the United Nations, at: http://www.un.org/en/
development/desa/population/migration/
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That period saw the greatest recent increase in foreign-born people in the United 
States, and by 2013 the percentage had grown only slightly more, to 14.3%. 

It is estimated that there are about 12 million illegal immigrants in the United States, 
many of them from Mexico. Gaining control over U.S. borders is one goal of immigra-
tion policy, but focusing on that goal alone obscures the fact that the majority of immi-
grants who enter the United States each year are legal. Persons seeking to legally enter 
the United States sometimes must wait a very long time, because under current U.S. 
law, migrants from any one foreign country cannot number more than 7% of the total 
legal immigrants into the United States each year who are seeking to enter permanently. 

Special visa programs in the United States allow for workers to enter specific in-
dustries for certain periods. Some seasonal agricultural workers, for example, legally 
enter the United States under the H-2A visa program. The H-1B visa program for 
engineers, scientists, and other skilled workers allow these individuals to work in 
high-technology industries. The H-1B program was established during the Clinton 
administration to attract highly skilled immigrants to the United States, and it con-
tinues today. It allows such persons to enter and work in the United States for up to 
six years. According to estimates discussed later in the chapter, the inflow of highly 
skilled immigrants on H-1B visas can explain 10% to 20% of the yearly productivity 
growth in the United States.10

How has immigration into the United States affected U.S. wages? The potential 
competition that immigrants create for U.S. workers with the same educational level 
is illustrated in Figure 5-10. On the vertical axis we show the share of immigrants 
(legal and illegal) as a percentage of the total workforce in the United States with 
that educational level. For example, from the first bar we see that immigrants account 
for 45% of the total number of workers in the United States who do not have a high 
school education (the remaining 55% are U.S. born). Many of those immigrants 
without a high school education are illegal, but we do not know the exact number. We 
know, however, that the share of high school dropouts in the U.S.-born workforce is 
quite small: only 7% of workers born in the United States do not have a high school 
education. That percentage is shown on the horizontal axis of Figure 5-10. So, even 
though illegal immigrants attract much attention in the U.S. debate over immigration, 
those immigrants with less than high school education are competing with a small 
share of U.S.-born workers.

As we move to the next bars in Figure 5-10, the story changes. A large portion of 
U.S.-born workers—82%, as shown on the horizontal axis—have completed high 
school, may have started college, or graduated with an Associate’s or Bachelor’s degree. 
The shares of these educational groups that are composed of immigrants are quite 
small, ranging between 10% and 15% (the remainder being U.S.-born workers). So 
in these middle levels of education, immigrants are not numerous enough to create a 
significant amount of competition with U.S.-born workers for jobs.

At the other end of the spectrum, 11% of U.S.-born workers have Master’s degrees 
or Ph.D.’s. Within this high-education group, foreign-born Master’s-degree holders 
make up 18% of the U.S. workforce, and foreign-born Ph.D.’s make up nearly 30% of 
the U.S. workforce. Furthermore, an even higher fraction of foreign-born immigrants, 
close to 40%, have Ph.D.’s in science and engineering fields (with slightly more than 

10 See Giovanni Peri, Kevin Shih, and Chad Sparber, 2015, “STEM Workers, H-1B Visas, and Productivity 
in US Cities,” Journal of Labor Economics, 33(S225–S255), July.
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F i g u r e  5 - 1 0

Share of Foreign-Born Workers in U.S. Workforce, 
2013 This figure shows the share of foreign-born 
workers in the U.S. workforce, categorized by educational 
level. For example, among workers with 0 to 11 years 
of education, about 45% were foreign-born. At the 
other end of the spectrum, the foreign-born make up 
17% of workers with Master’s and professional degrees, 
and almost 30% of those with Ph.D.’s. In the middle 
educational levels (high school and college graduates), 

there are much smaller shares of foreign-born workers, 
ranging from 10% to 15%. On the horizontal axis, 
we show the share of U.S.-born workers in each 
educational group. Only 7% of U.S.-born workers do not 
graduate from high school, while 11% obtain Master’s, 
professional, or Ph.D. degrees; most U.S.-born workers 
are either high school graduates or college graduates.

Data from: 2013 American Community Survey, U.S. Census Bureau.
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60% being U.S. born). To summarize, Figure 5-10 shows that immigrants into the 
United States compete primarily with workers at the lowest and highest ends of the 
educational levels and much less with the majority of U.S.-born workers with mid-
levels of education.

The estimated impact of these immigrants on wages in the United States is 
reported in Table 5-1, for the period 1990–2006. Part A of Table 5-1 reports the 
estimated impact of the immigration on the wages of various workers, distinguished 
by their educational level. The first row in part A summarizes the estimates from 
the specific-factors model, when capital and land are kept fixed within all industries. 
As we discussed in an earlier application, the greatest negative impact of immigra-
tion is on native-born workers with less than 12 years of education, followed by 
college graduates, and then followed by high school graduates and those with some 
college. Overall, the average impact of immigration on U.S. wages over the period 
of 1990–2006 was 23.0%. That is, wages fell by 3.0%, consistent with the specific-
factors model.

A different story emerges, however, if instead of keeping capital fixed, we hold 
constant the capital–labor ratio in the economy and the real rental on capital. Under 
this approach, we allow capital to grow to accommodate the inflow of immigrants, 
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so that there is no change in the real rental. This approach is similar to the long-run 
model we have discussed, except that we now distinguish several types of labor by 
their education levels. In the second row of part A, we see that total U.S. immigration 
had a negative impact on workers with the lowest and highest levels of education and 
a positive impact on the other workers (due to the growth in capital). With these new 
assumptions, we see that the average U.S. wage rose by 0.1% because of immigration 
(combined with capital growth), rather than falling by 3.0%.

The finding that the average U.S. wage is nearly constant in the long run (ris-
ing by just 0.1%) is similar to our long-run model in which wages do not change 
because of immigration. However, the finding that some workers gain (wages rise 
for the middle education levels) and others lose (wages fall for the lowest and the 
highest education levels) is different from our long-run model. There are two rea-
sons for this outcome. First, as we already noted, Table 5-1 categorizes workers by 
different education levels. Even when the overall capital–labor ratio is fixed, and the 
real rental on capital is fixed, it is still possible for the wages of workers with certain 
education levels to change. Second, we can refer back to the U-shaped pattern of 
immigration shown in Figure 5-10, where the fraction of immigrants in the U.S. 
workforce is largest for the lowest and highest education levels. It is not surpris-
ing, then, that these two groups face the greatest loss in wages due to an inflow of 
immigrants.

T A B L e  5 - 1

immigration and Wages in the united States This table shows the estimated effect of immigration 
on the wages of workers, depending on their educational level, from 1990 to 2006. Short-run estimates hold capi-
tal and land fixed, while long-run estimates allow capital to adjust so that the capital/labor ratio and real rental 
are constant in the economy. Part A shows the impact of immigration assuming that U.S.-born and foreign-born 
workers are perfect substitutes. Immigration has the greatest impact on workers with very low or high levels of 
education and only a small impact on those workers with middle levels of education (12 to 15 years). The impact 
is even smaller in the long run, when capital adjusts to keep the real rental on capital fixed. Part B shows long-run 
estimates when U.S.-born and foreign-born workers in the U.S. are imperfect substitutes. In this case, immigrants 
compete especially strongly with other foreign-born workers by lowering their wages, and can potentially comple-
ment the activities of U.S.-born workers.

PerCeNTAge CHANge iN THe WAge OF WOrKerS WiTH eDuCATiONAL LeVeL

Less than 12 Years High School graduate Some College College graduates Overall Average

Part A: effect of immigration on All u.S. Workers

Method:

Short run 27.8 22.2 20.9 24.7 23.0

Long run 24.7 0.9 2.2 21.7 0.1

Part B: Long-run effect of immigration, by Type of Worker

Type of Worker:
U.S. born 0.3 0.4 0.9 0.5 0.6

Foreign born 24.9 27.0 24.0 28.1 26.4

Data from: Gianmarco I. P. Ottaviano and Giovanni Peri, 2012, “Rethinking the Effect of Immigration on Wages,” Journal of the European Economic Association, 
European Economic Association, vol. 10(1), 152–197; and Gianmarco I. P. Ottaviano and Giovanni Peri, 2008 “Immigration and National Wages: Clarifying the 
Theory and the Empirics.” National Bureau of Economic Research working paper no. 14188, Tables 7 and 8.
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We can dig a little deeper to better understand the long-run wage changes in 
part A. In part A, we assumed that U.S.-born workers and foreign-born workers in 
each education level are perfect substitutes; that is, they do the same types of jobs and 
have the same abilities. In reality, evidence shows that U.S. workers and immigrants 
often end up doing different types of jobs, even when they have similar education. 
In part B of Table 5-1, we build on this realistic feature by treating U.S.-born work-
ers and foreign-born workers in each education level as imperfect substitutes. Just as 
the prices of goods that are imperfect substitutes (for example, different types of cell 
phones) can differ, the wages of U.S.-born and foreign-born workers with the same 
education can also differ. This modification to our assumptions leads to a substantial 
change in the results.

In part B of Table 5-1, we find that immigration now raises the wages of all U.S.-
born workers in the long run, by 0.6% on average. That slight rise occurs because the 
U.S-born and foreign-born workers are doing different jobs that can complement one 
another. For example, on a construction site, an immigrant worker with limited lan-
guage skills can focus on physical tasks, while a U.S. worker can focus on tasks involv-
ing personal interaction. Part B shows another interesting outcome: the 1990–2006 
immigration had the greatest impact on the wages of all other foreign-born workers, 
whose wages fell by an average of 6.4% in the long run. When we allow for imper-
fect substitution between U.S.-born and foreign-born workers, immigrants compete 
especially strongly with other foreign-born workers, and can potentially complement 
the activities of U.S.-born workers. Contrary to popular belief, immigrants don’t 
necessarily lower the wages for U.S. workers with similar educational backgrounds. 
Instead, immigrants can raise wages for U.S. workers if the two groups are doing jobs 
that are complementary. 

2  Movement of Capital Between Countries:  
Foreign Direct Investment

To continue our examination of what happens to wages and rentals when factors can 
move across borders, we turn now to look at how capital can move from one country 
to another through foreign direct investment (FDI), which occurs when a firm 
from one country owns a company in another country. How much does the company 
have to own for foreign direct investment to occur? Definitions vary, but the Depart-
ment of Commerce in the United States uses 10%: if a foreign company acquires 10% 
or more of a U.S. firm, then that is counted as an FDI inflow to the United States, and 
if a U.S. company acquires 10% or more of a foreign firm, then that is counted as an 
FDI outflow from the United States.

When a company builds a plant in a foreign country, it is sometimes called “green-
field FDI” (because we imagine the site for the plant starting with grass on it). When 
a firm buys an existing foreign plant, it is called “acquisition FDI” (or sometimes 
“brownfield FDI”). Having capital move from high-wage to low-wage countries to 
earn a higher rental is the traditional view of FDI, and the viewpoint we take in this 
chapter.11

11 As discussed in Chapter 1, there are many instances of FDI that do not fit with this traditional view.
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Greenfield Investment
Our focus in this section will be on greenfield investment; that is, the building of new 
plants abroad. We model FDI as a movement of capital between countries, just as we 
modeled the movement of labor between countries. The key question we ask is: How 
does the movement of capital into a country affect the earnings of labor and capital 
there? This question is similar to the one we asked for immigration, so the earlier 
graphs that we developed can be modified to address FDI.

FDI in the Short Run: Specific-Factors Model
We begin by modeling FDI in the short run, using the specific-factors model. In that 
model, the manufacturing industry uses capital and labor and the agriculture industry 
uses land and labor, so as capital flows into the economy, it will be used in manufactur-
ing. The additional capital will raise the marginal product of labor in manufacturing 
because workers there have more machines with which to work. Therefore, as capital 
flows into the economy, it will shift out the curve PM ? MPLM for the manufacturing 
industry as shown in panel (a) of Figure 5-11. 

Effect of FDI on the Wage As a result of this shift, the equilibrium wage in-
creases, from W to W′. More workers are drawn into the manufacturing industry, and 
the labor used there increases from 0ML to 0ML′. Because these workers are pulled 
out of agriculture, the labor used there shrinks from 0AL to 0AL′ (measuring from 
right to left).

F i g u r e  5 - 1 1

Increase in the Capital Stock in the Short Run In panel (a), an 
inflow of capital into the manufacturing sector shifts out the 
marginal product of labor curve in that sector. The equilibrium 
in the labor market moves from point A to B, and the wage 
increases from W to W′. Labor used in the manufacturing 
industry increases from 0ML to 0ML′. These workers are pulled out 
of agriculture, so the labor used there shrinks from 0AL to 0AL′. 

In panel (b), with the inflow of capital into manufacturing, and 
the extra labor used in that sector, the output of manufacturing 
increases. Because labor has been drawn out of agriculture, the 
output of that sector falls. These changes in outputs are shown 
by the outward shift of the PPF (due to the increase in capital) 
and the movement from point A to point B.
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Effect of FDI on the Industry Outputs It is easy to determine the effect of 
an inflow of FDI on industry outputs. Because workers are pulled out of agriculture, 
and there is no change in the amount of land used there, output of the agriculture 
industry must fall. With an increase in the number of workers used in manufacturing 
and an increase in capital used there, the output of the manufacturing industry must 
rise. These changes in output are shown in panel (b) of Figure 5-11 by the outward 
shift of the production possibilities frontier. At constant prices for goods (i.e., the 
relative price lines have the same slope before and after the increase in capital), the 
equilibrium outputs shift from point A to point B, with more manufacturing output 
and less agricultural output.

Effect of FDI on the Rentals Finally, we can determine the impact of the inflow 
of capital on the rental earned by capital and the rental earned by land. It is easiest to 
start with the agriculture industry. Because fewer workers are employed there, each 
acre of land cannot be cultivated as intensively as before, and the marginal product of 
land must fall. One way to measure the rental on land T is by the value of its marginal 
product, RT 5 PA ? MPTA. With the fall in the marginal product of land (MPTA), and 
no change in the price of agricultural goods, the rental on land falls.

Now let us consider manufacturing, which uses more capital and more labor than 
before. One way to measure the rental on capital is by the value of the marginal 
product of capital, or RK 5 PM ? MPKM. Using this method, however, it is difficult to 
determine how the rental on capital changes. As capital flows into manufacturing, the 
marginal product of capital falls because of diminishing returns. That effect reduces 
the rental on capital. But as labor is drawn into manufacturing, the marginal product 
of capital tends to rise. So we do not know at first glance how the rental on capital 
changes overall.

Fortunately, we can resolve this difficulty by using another method to measure 
the rental on capital. We take the revenue earned in manufacturing and subtract the 
payments to labor. If wages are higher, and everything else is the same, then there 
must be a reduced amount of funds left over as earnings of capital, so the rental  
is lower.

Let us apply this line of reasoning more carefully to see how the inflow of FDI 
affects the rental on capital. In Figure 5-12, we begin at point A and then assume 
the capital stock expands because of FDI. Suppose we hold the wage constant, and 
let the labor used in manufacturing expand up to point C. Because the wage is the 
same at points A and C, the marginal product of labor in manufacturing must also 
be the same (since the wage is W 5 PM ? MPLM). The only way that the marginal 
product of labor can remain constant is for each worker to have the same amount 
of capital to work with as he or she had before the capital inflow. In other words, 
the capital–labor ratio in manufacturing LM∙KM must be the same at points A and 
C: the expansion of capital in manufacturing is just matched by a proportional ex-
pansion of labor into manufacturing. But if the capital–labor ratio in manufacturing 
is identical at points A and C, then the marginal product of capital must also be 
equal at these two points (because each machine has the same number of people 
working on it). Therefore, the rental on capital, RK 5 PM ? MPKM, is also equal at 
points A and C. 

Now let’s see what happens as the manufacturing wage increases while holding 
constant the amount of capital used in that sector. The increase in the wage will 
move us up the curve PM ? MPL′M from point C to point B. As the wage rises, less 
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labor is used in manufacturing. With less labor used on each machine in manufac-
turing, the marginal product of capital and the rental on capital must fall. This result 
confirms our earlier reasoning: when wages are higher and the amount of capital 
used in manufacturing is the same, then the earnings of capital (i.e., its rental) must 
be lower. Because the rental on capital is the same at points A and C but is lower at 
point B than C, the overall effect of the FDI inflow is to reduce the rental on capital. 
We learned previously that the FDI inflow also reduces the rental on land, so both 
rentals fall.

FDI in the Long Run
The results of FDI in the long run, when capital and labor can move between in-
dustries, differ from those we saw in the short-run specific-factors model. To model 
FDI in the long run, we assume again that there are two industries—computers and 
shoes—both of which use two factors of production: labor and capital. Computers are 
capital-intensive as compared with shoes, meaning that KC∙LC exceeds KS∙LS.

In panel (a) of Figure 5-13, we show the initial allocation of labor and capital be-
tween the two industries at point A. The labor and capital used in the shoe industry 
are 0SL and 0SK, so this combination is measured by the line 0S A. The labor and 
capital used in computers are 0CL and 0CK, so this combination is measured by the 
line 0C A. That amount of labor and capital used in each industry produces the output 
of shoes and computers shown by point A on the PPF in panel (b). 

Effect of FDI on Outputs and Factor Prices An inflow of FDI causes the 
amount of capital in the economy to increase. That increase expands the right and 

F i g u r e  5 - 1 2

The Effect of an Increase in Capital Stock on 
the Rental on Capital By carefully tracing 
through how the capital–labor ratio in 
manufacturing is affected by the movement 
from A to C (where wages and hence the 
capital–labor ratio do not change), and then 
the movement from C to B (where wages 
and the capital–labor ratio both increase), 
we conclude that the rental on capital is 
lower at point B than at point A. Therefore, 
the rental on capital declines when the 
capital stock increases through FDI.
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left sides of the box in panel (a) of Figure 5-13 and shifts the origin up to 0′C. The 
new allocation of factors between the industries is shown at point B. Now the labor 
and capital used in the shoe industry are measured by 0SB, which is shorter than the 
line 0S A. Therefore, less labor and less capital are used in the production of footwear, 
and shoe output falls. The labor and capital used in computers are measured by 0′CB, 
which is longer than the line 0C A. Therefore, more labor and more capital are used in 
computers, and the output of that industry rises.

The change in outputs of shoes and computers is shown by the shift from point A 
to point B in panel (b) of Figure 5-13. In accordance with the Rybczynski theorem, the 
increase in capital through FDI has increased the output of the capital-intensive indus-
try (computers) and reduced the output of the labor-intensive industry (shoes). Fur-
thermore, this change in outputs is achieved with no change in the capital–labor ratios in 
either industry: the lines 0′CB and 0SB have the same slopes as 0C A and 0S A, respectively.

Because the capital–labor ratios are unchanged in the two industries, the wage and 
the rental on capital are also unchanged. Each person has the same amount of capital 
to work with in his or her industry, and each machine has the same number of work-
ers. The marginal products of labor and capital are unchanged in the two industries, 
as are the factor prices. This outcome is basically the same as that for immigration in 
the long run: in the long-run model, an inflow of either factor of production will leave 
factor prices unchanged.

F i g u r e  5 - 1 3

Increase in the Capital Stock in the Long Run In panel (a), the 
top and bottom axes of the box diagram measure the amount 
of labor in the economy, and the right and left axes measure 
the amount of capital. The initial equilibrium is at point A. When 
there is an inflow of capital, the equilibrium moves to point 
B. Similar to the box diagram for immigration (Figure 5-7), the 
K/L ratios remain unchanged by allocating the new capital, as 

well as additional capital and labor from shoes, to computers. 
In panel (b), with the increase in the amount of capital in 
Home from increased FDI, the PPF shifts outward. The output 
of computers increases while the output of shoes declines as 
the equilibrium moves from point A to B. Because the prices of 
goods have not changed, the slopes of the PPFs at points A and 
B are equal.
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When discussing immigration, we found cases in which wages were reduced (the 
short-run prediction) and other cases in which wages have been constant (the long-
run prediction). What about for foreign direct investment? Does it tend to lower 
rentals or leave them unchanged? There are fewer studies of this question, but we next 
consider an important application for Singapore.

APPLICATION
The Effect of FDI on Rentals and Wages in Singapore
For many years, Singapore has encouraged foreign firms to establish subsidiaries 
within its borders, especially in the electronics industry. For example, many hard 
disks are manufactured in Singapore by foreign companies. In 2005 Singapore had 
the fourth-largest amount of FDI in the world (measured by stock of foreign capital 
found there), following China, Mexico, and Brazil, even though it is much smaller 
than those economies.12 As capital in Singapore has grown, what has happened to the 
rental and to the wage?

One way to answer this question is to estimate the marginal product of capital in 
Singapore, using a production function that applies to the entire economy. The over-
all capital–labor ratio in Singapore grew by about 5% per year from 1970 to 1990. 
Because of diminishing returns, it follows that the marginal product of capital (equal 
to the real rental) fell, by an average of 3.4% per year as shown in part A of Table 5-2.  
At the same time, each worker had more capital to work with, so the marginal pro-
duct of labor (equal to the real wage) grew by an average of 1.6% per year, as also  
shown in part A. These estimates of the falling rental and rising wage are consistent 
with the short-run specific-factors model.

But there is a second way to calculate a rental on capital besides using the mar-
ginal product. Under this second approach, we start with the price PK of some capital 
equipment. If that equipment was rented rather than purchased, what would its rental 
be? Let us suppose that the rental agency needs to make the same rate of return on 
renting the capital equipment that it would make if it invested its money in some 
financial asset, such as a savings account in a bank or the stock market. If it invested 
PK and the asset had the interest rate of i, then it could expect to earn PK ? i from that 
asset. On the other hand, if it rents out the equipment, then that machinery also suf-
fers wear and tear, and the rental agency needs to recover that cost, too. If d is the rate 
of depreciation of the capital equipment (the fraction of it that is used up each year), 
then to earn the same return on a financial asset as from renting out the equipment, 
the rental agency must receive PK ? (i + d). This formula is an estimate of R, the rental 
on capital. Dividing by an overall price index P, the real rental is

R
P

5
PK

P
? (i 1 d )

In part B of Table 5-2, we show the growth rate in the real rental, computed from 
this formula, which depends on the interest rate used. In the first row, we use the bank 
lending rate for i, and the computed real rental grows by 1.6% per year. In the next 

12 In 2005 China had $318 billion in foreign capital, with another $533 billion in Hong Kong; Mexico had 
$210 billion; Brazil $202 billion; and Singapore $189 billion, which was 7% of the total foreign capital in 
developing countries. 
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13 The calculation of productivity growth is discussed in Problem 11.

T A B L e  5 - 2

real rental and Wages in Singapore This table shows the growth rate in the real rental and real 
wages in Singapore, depending on the method used to construct these factor prices. In part A, a production 
function approach is used to construct the factor prices, and the real rental falls over time because of the growth 
in capital. As a result, implied productivity growth is negative. In part B, the rental and wages are constructed 
from data on payments to capital and labor in Singapore, and real wages grow over time, while the real rental 
either grows or falls slightly. As a result, implied productivity growth is positive.

ANNuAL grOWTH rATe (%)

real rental real Wages implied Productivity

Part A: using Production Function and Marginal Products

Period:

1970–1980 25.0 2.6 21.5

1980–1990 –1.9 0.5 20.7

1970–1990 23.4 1.6 21.1

Part B: using Calculated rental and Actual Wages

Interest Rate Used and Period:
Bank lending rate (1968–1990) 1.6 2.7 2.2

Return on equity (1971–1990) 20.2 3.2 1.5

Earnings–price ratio (1973–1990) 20.5 3.6 1.6

Data from: Part A from Alwyn Young, 1995, “The Tyranny of Numbers: Confronting the Statistical Realities of the East Asian 
Growth Experience,” Quarterly Journal of Economics, 110(3), August, 641–680. Part B from Chang-Tai Hsieh, 2002, “What 
Explains the Industrial Revolution in East Asia? Evidence from the Factor Markets,” American Economic Review, 92(3), 
502–526.

rows, we use two interest rates from the stock market: the return on equity (what you 
would earn from investing in stocks) and the earnings–price ratio (the profits that each 
firm earns divided by the value of its outstanding stocks). In both these latter cases, 
the calculated real rental falls slightly over time, by 0.2% and 0.5% per year, much 
less than the fall in the real rental in part A. According to the calculated real rentals in 
part B, there is little evidence of a downward fall in the rentals over time.

In part B, we also show the real wage, computed from actual wages paid in Sin-
gapore. Real wages grow substantially over time—between 2.7% and 3.6% per year, 
depending on the exact interest rate and period used. This is not what we predicted 
from our long-run model, in which factor prices would be unchanged by an inflow of 
capital, because the capital–labor ratios are constant (so the marginal product of labor 
would not change). That real wages are growing in Singapore, with little change in 
the real rental, is an indication that there is productivity growth in the economy, which 
leads to an increase in the marginal product of labor and in the real wage. 

We will not discuss how productivity growth is actually measured13 but just report 
the findings from the studies in Table 5-2: in part B, productivity growth is between 
1.5% and 2.2% per year, depending on the period, but in part A, productivity growth 
is negative! The reason that productivity growth is so much higher in part B is because 
the average of the growth in the real wage and real rental is rising, which indicates 
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that productivity growth has occurred. In contrast, in part A the average of the growth 
in the real wage and real rental is zero or negative, indicating that no productivity 
growth has occurred.

The idea that Singapore might have zero productivity growth contradicts what 
many people believe about its economy and the economies of other fast-growing 
Asian countries, which were thought to exhibit “miraculous” growth during this 
period. If productivity growth is zero or negative, then all growth is due only to capital 
accumulation, and FDI has no spillover benefits to the local economy. Positive pro-
ductivity growth, as shown in part B, indicates that the free-market policies pursued 
by Singapore stimulated innovations in the manufacture of goods that have resulted in 
higher productivity and lower costs. This is what many economists and policy makers 
believe happened in Singapore, but this belief is challenged by the productivity calcu-
lations in part A. Which scenario is correct—zero or positive productivity growth for 
Singapore—is a source of ongoing debate in economics. Read the item Headlines: 
The Myth of Asia’s Miracle for one interpretation of the growth in Singapore and 
elsewhere in Asia. 

Western ideology. The leaders of those nations 
did not share our faith in free markets or unlim-
ited civil liberties. They asserted with increasing 
self-confidence that their system was superior: 
societies that accepted strong, even authoritarian 
governments and were willing to limit individual 
liberties in the interest of the common good, take 
charge of their economics, and sacrifice short-
run consumer interests for the sake of long-run 
growth would eventually outperform the increas-
ingly chaotic societies of the West. And a growing 
minority of Western intellectuals agreed.

The gap between Western and Eastern 
economic performance eventually became a 

political issue. The Democrats recaptured the 
White House under the leadership of a young, 
energetic new president who pledged to “get 
the country moving again”—a pledge that, to 
him and his closest advisers, meant accelerating 
America’s economic growth to meet the Eastern 
challenge.

The time, of course, was the early 1960s. The 
dynamic young president was John F. Kennedy. 
The technological feats that so alarmed the West 
were the launch of Sputnik and the early Soviet 
lead in space. And the rapidly growing Eastern 
economies were those of the Soviet Union and 
its satellite nations.

A CAUTIONARY FABLE: Once upon a time, Western 
opinion leaders found themselves both impressed 
and frightened by the extraordinary growth rates 
achieved by a set of Eastern economies. Although 
those economies were still substantially poorer 
and smaller than those of the West, the speed 
with which they had transformed themselves 
from peasant societies into industrial power-
houses, their continuing ability to achieve growth 
rates several times higher than the advanced 
nations, and their increasing ability to challenge 
or even surpass American and European technol-
ogy in certain areas seemed to call into question 
the dominance not only of Western power but of 

headLInes

The Myth of Asia’s Miracle

Source: Excerpted from Paul Krugman, 1994, “The Myth of Asia’s Miracle,” Foreign Affairs, November/December, 63–79.

Were you tricked by this fable? Did you think that the “Eastern economies” that the  
author, Paul Krugman, referred to in the beginning were the Asian economies?  
Krugman is using this rhetorical trick to suggest that the high growth of the Asian econ-
omies is not too different from the growth of the Soviet Union in the 1950s and 1960s, 
which was due to capital accumulation but without much productivity growth. Other  
economists disagree and believe that Asian growth is due in significant part to  
improved productivity, in addition to capital accumulation.
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3 Gains from Labor and Capital Flows
Foreign investment and immigration are both controversial policy issues. Most coun-
tries impose limits on FDI at some time in their development but later become open 
to foreign investment. Nearly all countries impose limits on the inflow of people. In 
the United States, controls on immigration were first established by the Quota Law 
of 1921, which limited the number of people arriving annually from each country 
of origin. The Immigration and Nationality Act Amendments of 1965 revised the 
country-specific limits and allowed immigration on a first-come, first-served basis, 
up to an annual limit, with special allowances for family members and people in cer-
tain occupations. Subsequent revisions to the immigration laws in the United States 
have established penalties for employers who knowingly hire illegal immigrants, have  
allowed some illegal immigrants to gain citizenship, or have tightened border controls 
and deported other illegal immigrants.

Why is immigration so controversial? A glance at articles in the newspaper or on 
the Internet will show that some groups oppose the spending of public funds on im-
migrants, such as for schooling, medical care, or welfare. Other groups fear the com-
petition for jobs created by the inflow of foreign workers. We have already seen that 
immigration creates gains and losses for different groups, often lowering the wage for 
workers in similar jobs but providing benefits to firms hiring these workers.

This finding raises the important question: Does immigration provide an overall 
gain to the host country, not including the gains to the immigrants themselves? We 
presume that the immigrants are better off from higher wages in the country to which 
they move.14 But what about the other workers and owners of capital and land in 
the host country? In the short run, we learned that workers in the host country face 
competition from the immigrants and receive lower wages, while owners of capital 
and land benefit from immigration. When we add up these various gains and losses, 
are there “overall gains” to the destination country, in the same way as we have found 
overall gains from trade? Fortunately, this answer turns out to be yes.

Immigration benefits the host country in the specific-factors model, not including 
the income of the immigrants themselves. If we include the immigrant earnings with 
Foreign income, then we find that emigration benefits the Foreign country, too. The 
same argument can be made for FDI. An inflow of capital benefits the host country, 
not including the extra earnings of foreign capital. By counting those extra earnings in 
Foreign income, then FDI also benefits the source country of the capital. After show-
ing these theoretical results, we discuss how large the overall gains from immigration 
or FDI flows might be in practice.

Gains from Immigration
To measure the gains from immigration, we will use the specific-factors model. In 
Figure 5-14, we measure the world amount of labor on the horizontal axis, which equals  
L + Lp. The number of workers in the Home country L is measured from left (the 
origin 0) to right. The number of workers in Foreign Lp is measured from right (0p) to 
left. Each point on the horizontal axis indicates how many workers are located in the 

14 This ignores cases in which the immigrants regret the decision to move because of hardship in making 
the passage or discrimination once they arrive.
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two countries. For example, point L indicates that 0L workers are located in Home, 
and 0pL workers are located in the Foreign country. 

Wages in Home and Abroad We already know from our discussion earlier in 
the chapter that as immigrants enter the Home country, the wage is reduced. In Fig-
ure 5-14, we graph this relationship as a downward-sloping line labeled “Home wage.” 
With Home workers of 0L before immigration, the wage is W at point A. If Foreign 
workers enter and the Home labor force grows to 0L′, then the Home wage is reduced 
to W′ at point B. The downward-sloping “Home wage” line illustrates the inverse re-
lationship between the number of Home workers and their wage. You can think of this 
line as a labor demand curve, not for a single industry, but for the economy as a whole.

Similarly, in the Foreign country, there is an inverse relationship between the num-
bers of workers and their wage. Before any emigration, the labor force in Foreign is 
0pL, and we show the wage at W p at point Ap. That is lower than the Home wage of 
W, so some workers will want to migrate from Foreign to Home. Remembering that 
we measure the Foreign workers from right (0p) to left, when the labor force abroad 
shrinks from 0pL to 0pL′, the Foreign wages rise from W p to W′ at point B. We see 
that as Foreign workers leave, it benefits those left behind by raising their wages.

We will refer to point B as the equilibrium with full migration. At this point, 
the wages earned in Home and abroad are equalized at W′. It would certainly take 
a long time for migration to lead to complete wage equality across countries. In our 
discussion of emigration from the Old World to the New, we saw in Figure 5-3 that 
real wages in the New World were still twice as high as wages in Europe even after 
40 years of large-scale migration. So the equilibrium with full migration is reached 
only in the very long run. The question we want to answer is whether this migration 
has benefited the workers (not including the immigrants), labor, and capital in the 

F i g u r e  5 - 1 4

World Labor Market Initially, Home has 0L 
workers and Foreign has 0*L workers. The 
Home wage is W, as determined at point A,  
which is higher than the Foreign wage 
W* at A*. Workers will move from Foreign 
to Home to receive higher wages. The 
equilibrium with full migration is at point B, 
where wages are equalized at W′. The gain 
to Home from migration is measured by 
triangle ABC, and triangle A*BC represents 
the gains to Foreign.

Wage, W

A

A*

B

Home
wage

Foreign
wage

Gains
to Home

Gains to
Foreign

C

L L’0 0*

L*L

W

W ’

W*

World amount of labor
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Home country. In addition, we want to know whether migration has benefited the 
Foreign country, including the migrants.

Gains for the Home Country To determine whether there are overall gains for 
Home, we need to measure the contribution of each Foreign worker to the output of 
one good or the other in that country. This measurement is easy to do. The marginal 
product of labor in either industry (multiplied by the price of shoes or computers) 
equals the Home wage. So the first Foreign worker to migrate has a marginal product 
equal to the Home wage, which is W at point A. As more Foreign workers migrate, the 
marginal product of labor in both Home industries falls due to diminishing returns. 
We can measure the immigrants’ marginal product by the wage that is paid in Home, 
which falls from W to W′ as we move down the Home wage curve from point A to B.

At the equilibrium with full migration, point B, all Foreign immigrants are paid the 
Home wage of W′. But all Foreign workers except the last one to enter had a marginal 
product of labor that is above W′: the first Foreign worker had a marginal product of 
W, and the later Foreign immigrants have lower marginal products, ranging from W 
to W′. Therefore, their contribution to the output of goods in the Home economy 
exceeds the wage that they are paid. The first Foreign immigrant had a marginal prod-
uct of W but receives the wage W′, so the gain to the Home economy from having 
that worker is (W 2 W′). Likewise, each immigrant to come later has a marginal 
product between W and W′ but is still paid the wage W′, so the difference between 
their marginal products and wages is a gain for the Home economy.

Adding the gains to the Home economy from the Foreign workers, we end up 
with the triangle ABC, which represents the Home gains as a result of full immigra-
tion. The reason for these gains is the law of diminishing returns: as more Foreign 
immigrants enter the Home workforce, their marginal products fall, and because the 
wage equals the marginal product of the last worker, it must be less than the marginal 
products of the earlier immigrants. This economic logic guarantees gains to the Home 
country from migration.

Gains for the Foreign Country Now consider the Foreign country. To assess 
the overall gains from emigration, we include the wages received by the migrants who 
left in calculating Foreign income. These wages are often returned to their families 
(see Side Bar: Immigrants and Their Remittances), but even if they are not, we still 
incorporate the wages earned by the immigrants in our measure of Foreign income 
because that is where the migrants originally came from.

In the absence of any emigration, the Foreign wage is W p, the marginal product of 
labor in either industry abroad (multiplied by the price of that product in Foreign). As 
Foreign workers emigrate, the marginal product of labor remaining in Foreign rises, 
and the Foreign wage rises from W p to W′ (or from points Ap to B in Figure 5-14). 
Each of these higher marginal products or wages—between W p and W′—equals the 
drop in Foreign output (of either good) from having workers leave.

Under full migration, all Foreign migrants earn the wage W′ in the Home country. 
Notice that this wage is higher than their Foreign marginal products of labor, which 
are between W p and W′. The difference between the wage earned by the migrants 
and their Foreign marginal products equals the gain to Foreign. Adding up the gains 
over all Foreign emigrants, we obtain the triangle ApBC. This gain represents the 
earnings of the emigrants over and above the drop in output that occurs when they 
leave Foreign.
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Immigrants and Their Remittances
Immigrants often send a substantial portion of their earnings back home, 
which we refer to as “remittances.” According to estimates from the World 
Bank, remittances to developing countries were $480 billion in 2013, up 
from $406 billion in 2012. In 2013, official aid to foreign governments 
was $150 billion, less than one-third the amount of remittances from im-
migrants back to their home countries. The countries receiving the largest 
amount of remittances in 2011 were India ($70 billion), China ($39 billion), 
the Philippines ($27 billion), and Mexico ($23 billion). As a share of GDP, 
however, remittances are highest in smaller and lower-income countries, 
including Tajikistan (50%), Kyrgyz Republic (31%), Nepal (29%), Tonga 
(26%), Moldova (25%), Lesotho (22%), and Haiti and Armenia (21% each). 
In 2013, there were about 232 million immigrant workers in the world, so 
the total remittances of $480 billion translate into each immigrant worker 
sending home approximately $2,000.

In Table 5-3, we show the remittances received by some developing 
countries in 2013, as compared with their net foreign aid. For all countries 

except Sudan, the income sent home by emigrants is a larger source of 
income than official aid. Sudan was experiencing a humanitarian crisis so 
official aid was high. Remittances and official aid are especially important 
in other African countries, too.

The fact that emigrants return some of their income back home may 
not be enough to compensate their home countries for the loss of their 
labor. To calculate any gain to the home countries from the emigration 
of their workers, we need to include all the earnings of the emigrants 
in their home countries’ income. In reality, however, emigrants do not 
send all of their income home, so the countries they leave can lose 
from their outflow. Consider, for example, the case of highly educated 
migrants. In 2000 there were 1 million Indian-born people with col-
lege educations living in the 30 wealthy countries of the Organisation 
for Economic Co-operation and Development (OECD). That amounts to  
4.3% of India’s large number of college graduates. In 2008, 53% of 
Indian-born migrants living in OECD countries had a postsecondary 
education. For Asia as a whole, 38% of migrants living in OECD countries 
had a postsecondary education. But for some individual countries, the 
outflow is much larger. Almost 47% of Ghana’s college-educated labor 
force lives in OECD countries, and for Guyana, the percentage is 89%.15 
Unless these migrants return most of their earnings back home, those 
countries lose from the outflow of these highly educated workers.

To address this concern, Jagdish Bhagwati, an Indian-born economist 
now at Columbia University in New York, has proposed that countries im-
pose a “brain-drain tax” on the outflow of educated workers. The idea is to 
tax the earnings of people living outside the countries in which they were 
born and, through an organization such as the United Nations, return the 
proceeds from the tax to the countries that lose the most workers. In that 
way, countries with an outflow of educated workers would be compen-
sated, at least in part, for the outflow. A brain-drain tax has been widely 
debated, but so far it has not been used in practice.

sIDe Bar

15 These percentages are obtained from “Fruit that falls far from the tree,” The Economist, 
November 3, 2005, which draws on a World Bank study, and from the 2008 OECD Migration 
Outlook.

T A B L e  5 - 3

Workers’ remittances and Net Foreign Aid, 2013 Shown  
here are the remittances received by various countries from their 
citizens working abroad. In many cases, these remittances are larger 
than the official aid received by the countries. An exception was 
Sudan, which was experiencing a humanitarian crisis so aid was high.

Country

remittances  
received  

($ millions)

Net Aid  
received  

($ millions)

Albania 1,094 298

Bangladesh 13,857 2,669

Brazil 2,537 1,150

Colombia 4,450 852

Croatia 1,497 280

Dominican Republic 4,486 148

India 69,970 2,436

Mexico 23,022 561

Morocco 6,882 1,966

Sudan 424 1,163

Vietnam 8,000* 4,085

*2011 data
Data from: World Development Indicators, The World Bank.
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World Gains from Migration Combining the gains to the Home and Foreign 
countries, we obtain the triangular region ABAp, the world gains from immigration. 
This magnitude is not too difficult to measure in practice. Turning the triangle on its 
side, its base equals (W 2 W p), the difference in the Home and Foreign wage in the 
absence of any migration. The height of the triangle is (L′ 2 L), the number of foreign 
workers that would emigrate in the equilibrium with full migration. So the area of the 
triangle is 1

2 (W 2 W p) ? (L′ 2 L). To solve for the area, we need to know the differ-
ence in wages before any migration and the number of people who would emigrate.

One way to think about the world gains from migration is that they equal the  
increase in world GDP due to immigration. To understand why this is so, think about the 
first person to migrate from Foreign to Home. That person earns the wage W p in 
Foreign, which equals his or her marginal product times the price in the industry in 
which he or she works. When this individual leaves Foreign, GDP in that country falls 
by W p. Once he or she moves to Home, he or she earns W, which again reflects the 
marginal product times the industry price. So W equals the increase in Home GDP 
when the immigrant begins working. The difference between the Home and Foreign 
wages therefore equals the net increase in world GDP due to migration. By adding up 
this amount across all migrants, we obtain the triangular region ABAp, the increase in 
world GDP and the world gains due to migration.

In practice, however, there are other costs that immigrants bear that would 
make the gains from immigration less than the increase in world GDP. Immigrants 
often face sizable moving costs, including the psychological costs of missing their 
families and home countries as well as monetary payments to traffickers of illegal 
immigrants. These costs should be subtracted from the increase in GDP to obtain 
the net gains. Because all the moving costs are hard to quantify, however, in the next 
application we measure the net gains from immigration by the increase in Home or 
world GDP.

APPLICATION
Gains from Migration
How large are the gains from immigration? For the United States, a study by the econo-
mist George Borjas puts the net gain from immigration at about 0.1% of GDP (one-
tenth of 1% of GDP). That value is obtained by using a stock of immigrants equal to 
10% of the workforce in the United States and assuming that the immigrants compete 
for the same jobs as U.S. workers. If instead we assume the immigrants are lower-skilled 
on average than the U.S. population, then the low-skilled immigrants can complement 
the higher-skilled U.S. population, and the gains from immigration in the United States 
are somewhat higher, up to 0.4% of GDP. These estimates are shown in the first row of 
Table 5-4. The net gains to the United States in this case equal the increase in U.S. GDP.

Borjas’s estimates for the U.S. gains from immigration may seem small, but lying 
behind these numbers is a larger shift in income from labor to capital and landown-
ers. Labor loses from immigration, while capital and landowners gain, and the net 
effect of all these changes in real income is the gain in GDP that Borjas estimates. For 
the net gain of 0.1% of U.S. GDP due to immigration, Borjas estimates that capital 
would gain 2% and domestic labor would lose 1.9% of GDP. These figures lead him 
to conclude, “The relatively small size of the immigration surplus [that is, the gain in 
GDP]—particularly when compared to the very large wealth transfers caused by im-
migration [that is, the shift in income from labor to capital]—probably explains why 
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the debate over immigration policy has usually focused on the potentially harmful 
labor market impacts rather than the overall increase in native income.”

Other calculations suggest that the overall gains from immigration could be larger 
than Borjas’s estimates. In the second row of Table 5-4, we report figures from a study by 
Kremer and Watt that focuses on just one type of immigrant: household workers. Foreign 
household workers, who are primarily female, make up 10% or more of the labor force in 
Bahrain, Kuwait, and Saudi Arabia, and about 7% of the labor force in Hong Kong and 
Singapore. The presence of these household workers often allows another member of 
that household—typically, a highly educated woman—to seek employment in her Home 
country. Thus, the immigration of low-skilled household workers allows for an increase 
in the high-skilled supply of individuals in Home, generating higher Home GDP as a 
result. It is estimated that this type of immigration, if it accounts for 7% of the workforce 
as in some countries, would increase Home GDP by approximately 1.2% to 1.4%.

T A B L e  5 - 4

gains from immigration The results from several studies of immigration are shown in this table. The sec-
ond column shows the amount of immigration (as a percentage of the Home labor force), and the third column 
shows the increase in Home GDP or the increase in GDP of the region.

AMOuNT OF iMMigrATiON

Percent of Home Labor increase in gDP (%)

Part A: Calculation of Home gains

Study used:
Borjas (1995, 1999), U.S. gains 10 0.1–0.4

Kremer and Watt (2006), household workers 7 1.2–1.4

Peri, Shih, and Sparber (2015) 1.1 
(24% of STEM workers*)

4.0

Part B: Calculation of regional gains

Study used:
Walmsley and Winters (2005),

from developed to developing countries 3 0.6

Klein and Ventura (2009),

enlargement of the European Union

  After 10 years 0.8–1.8 0.2–0.7

  After 25 years 2.5–5.0 0.6–1.8

  After 50 years 4.8–8.8 1.7–4.5

Common Labor Market in NAFTA

  After 10 years 1.0–2.4 0.1–0.4

  After 25 years 2.8–5.5 0.4–1.0

  After 50 years 4.4–9.1 1.3–3.0

*STEM workers: scientists, technology professionals, engineers, and mathematicians 
Data from: George Borjas, 1995, “The Economic Benefits from Immigration,” Journal of Economic Perspectives, 9(2), 3–22.
George Borjas, 1999, “The Economic Analysis of Immigration.” In Orley Ashenfelter and David Card, eds., Handbook of 
Labor Economics, Vol. 3A (Amsterdam: North Holland), pp. 1697–1760. 
Paul Klein and Gustavo Ventura, 2009, “Productivity Differences and the Dynamic Effects of Labour Movements,” Journal 
of Monetary Economics, 56(8), November, 1059–1073.
Michael Kremer and Stanley Watt, 2006, “The Globalization of Household Production,” Harvard University.
Giovanni Peri, Kevin Shih, and Chad Sparber, 2015, “STEM Workers, H-1B Visas, and Productivity in US Cities,” Journal of 
Labor Economics, 33(S225–S255), July.
Terrie Louise Walmsley and L. Alan Winters, 2005, “Relaxing the Restrictions on the Temporary Movement of Natural 
Persons: A Simulation Analysis,” Journal of Economic Integration, 20(4), December, 688–726.
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Another larger estimate of the gains from immigration was obtained in a study 
by Giovanni Peri. Peri and his co-authors measured the inflow of foreign workers 
to the United States who are scientists, technology professionals, engineers, or 
mathematicians—or STEM workers, for short. The H-1B visa program has allowed 
between 50,000 and 150,000 of these immigrants to enter the United States annu-
ally since 1991. Many have remained in the country as permanent residents. By 2010, 
foreign-born STEM workers accounted for 1.1% of the population in major cities 
in the United States, and accounted for 24% of the total STEM workers (foreign or 
U.S.-born) found in these cities. Peri and his co-authors measured the productivity 
gains to these cities from having this inflow of foreign talent, and they found that the 
gains were substantial: 10% to 20% of the productivity growth in these cities can be 
explained by the presence of the foreign STEM workers. These productivity gains can 
come from new start-up technology companies, patents for new inventions, and so 
on. Adding up these productivity gains over time, the presence of the foreign STEM 
workers accounted for a 4% increase in GDP in the United States by 2010. 

In part B of Table 5-4, we report results from estimates of gains due to migration for 
several regions of the world. The first study, by Walmsley and Winters, found that an in-
crease in labor supply to developed countries of 3%, as a result of immigration from the 
developing countries, would create world gains of 0.6% of world GDP. This calculation 
is similar to the triangle of gains ABAp shown in Figure 5-14. The next study, by Klein 
and Ventura, obtains larger estimates of the world gains by modeling the differences 
in technology across countries. Under this approach, wealthier regions have higher 
productivity, so an immigrant moving there will be more productive than in Home. 
This productivity increase is offset somewhat by a skill loss for the immigrant (since 
the immigrant may not find the job for which he or she is best suited, at least initially). 
Nevertheless, the assumed skill loss is less than the productivity difference between 
countries, so immigrants are always more productive in the country to which they move.

In their 2006 study, Klein and Ventura considered the recent enlargement of the 
European Union (EU) from 15 countries to 25.16 Workers from the newly added 
Eastern European countries are, in principle, permitted to work anywhere in the EU. 
Klein and Ventura assumed that the original 15 EU countries are twice as productive as 
the newly added countries. During the first 10 years, they found that the population of 
those 15 EU countries increased by 0.8% to 1.8%, and the combined GDP in the EU 
increased by 0.2% to 0.7%. The range of these estimates comes from different assump-
tions about the skill losses of immigrants when they move, and from the psychological 
costs of their moving, which slow down the extent of migration. As time passed, how-
ever, more people flowed from Eastern to Western Europe, and GDP continued to rise. 
Klein and Ventura estimated that in 25 years the combined GDP of the EU will increase 
by 0.6% to 1.8%, and that over 50 years, the increase in GDP would be 1.7% to 4.5%.

Next, Klein and Ventura considered a common labor market within the North 
American Free Trade Area (NAFTA), established in 1994, which consists of Canada, 
Mexico, and the United States. Although NAFTA allows for free international trade 
between these countries, labor mobility is not free. So the experiment that Klein and 

16 Prior to 2004, the European Union consisted of 15 countries: Belgium, France, Germany, Italy, Lux-
embourg, and the Netherlands (founding members in 1952); Denmark, Ireland, and the United Kingdom 
(added in 1973); Greece (added in 1981); Portugal and Spain (added in 1986); and Austria, Finland, and 
Sweden (added in 1995). On May 1, 2004, 10 more countries were added: Cyprus, the Czech Republic, 
Estonia, Hungary, Lithuania, Latvia, Malta, Poland, Slovakia, and Slovenia. Bulgaria and Romania were 
then added in 2007, and Croatia was added in 2013.
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Ventura considered allowed workers from Mexico to migrate freely to the United 
States and Canada, which are assumed to have workers who are 1.7 times as productive 
as those from Mexico. During the first 10 years, they predicted that the population of 
the United States and Canada would increase by 1.0% to 2.4% due to the immigration 
from Mexico, and the combined GDP in the NAFTA region would increase by 0.1% 
to 0.4%. After 25 years, they estimated that the combined GDP of the region would in-
crease by 0.4% to 1.0%, and over 50 years, the increase in GDP would be 1.3% to 3.0%. 
These estimates are hypothetical because they assume free mobility of labor within the 
NAFTA countries, which did not occur. In the next chapter we will discuss some other 
estimates of the gains due to NAFTA, based on the actual experience of the countries 
involved with free international trade, but without free labor mobility.

Gains from Foreign Direct Investment
A diagram very similar to Figure 5-14 can be used to measure the gains from FDI. 
In Figure 5-15, we show the world amount of capital on the horizontal axis, which 
equals K 1 Kp. The rental earned in each country is on the vertical axis. With 0K 
units of capital employed in Home (measured from left to right), the Home rental is 
R, determined at point A. The remaining capital 0pK (measured from right to left) is 
in Foreign, and the Foreign rental is Rp, determined at point Ap. 

Because the Foreign rental is higher than that in Home, capital will flow from Home 
to Foreign. As it enters Foreign, the additional capital will reduce the marginal product of 
capital and bid down the rental. Likewise, as capital leaves Home, the marginal product 
of capital will increase, and the Home rental will be bid up. The equilibrium with full 
capital flows is at point B, where rentals are equalized at R′. Similar to what we found in 
the case of immigration, the gains to Home from the capital outflow is the triangle ABC, 
while the gains to Foreign is the triangle ApBC, and the world gains are ApBA.

F i g u r e  5 - 1 5

World Capital Market With 0K units of 
capital in Home, the Home rental is R at 
point A. The remaining capital 0*K is in 
Foreign, and the Foreign rental is R* at 
point A*. Capital will move from Home 
to Foreign to receive a higher rental. The 
equilibrium with full capital flows is at point 
B, where rentals are equalized at R′. Triangle 
ABC measures the gains to Home from the 
capital outflow, and triangle A*BC measures 
the gains to Foreign.

Rental, R
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4 Conclusions
Immigration, the movement of workers between countries, potentially affects the wages 
in the host country in which the workers arrive. In the short-run specific-factor model, 
a larger supply of workers due to immigration will lower wages. Most immigrants into 
the United States have either the lowest or the highest amounts of education. As a result, 
after an inflow of labor from other countries, the wages of these two groups of workers 
fall in the short run. The majority of U.S. workers, those with mid-levels of education, 
are not affected that much by immigration. Moreover, the arrival of immigrants is ben-
eficial to owners of capital and land in the specific-factors model. As wages are reduced 
in the short run, the rentals on capital and land will rise. This result helps to explain why 
landowners lobby for programs to allow agricultural workers to immigrate at least tem-
porarily, and why other industries support increased immigration, such as H1-B visas for 
workers in the high-technology and other professional industries.

In a long-run framework, when capital can move between industries, the fall in 
wages will not occur. Instead, the industries that use labor intensively can expand and 
other industries contract, so that the immigrants become employed without any fall in 
wages. This change in industry outputs is the main finding of the Rybczynski theorem. 
The evidence from the Mariel boat lift in 1980 suggests that a readjustment of indus-
try outputs along these lines occurred in Miami after the arrival of immigrants from 
Cuba: the output of the apparel industry fell by less than predicted from other cities, 
whereas the output of some skill-intensive industries fell by more than predicted.

The movement of capital between countries is referred to as foreign direct 
investment (FDI) and has effects analogous to immigration. In the short run, the 
entry of foreign capital into a country will lower the rental on capital, raise wages, 
and lower the rental on land. But in the long run, when capital and land can move 
between industries, these changes in the wage and rentals need not occur. Instead, 
industry outputs can adjust according to the Rybczynski theorem so that the extra 
capital is fully employed without any change in the wage or rentals. Evidence from 
Singapore suggests that foreign capital can be absorbed without a large decline 
in the rental or the marginal product of capital, though this is an area of ongoing 
debate in economics.

Both immigration and FDI create world gains as labor and capital move from 
countries with low marginal products to countries with high marginal products. 
Gains for the host country are created because the inflow of labor and capital is 
paid an amount that is less than its full contribution to GDP in the host country. 
At the same time, there are also gains to the labor and capital in the country they 
leave, provided that the income earned by the emigrants or capital is included in 
that country’s welfare.

1. Holding the amount of capital and land fixed 
in both industries, as in the specific-factors 
model, immigration leads to a fall in wages. 
This was the case, for example, with the mass 
migration to the New World in the nineteenth 
century.

2. As wages fall because of immigration, the mar-
ginal products of the specific factors (capital and 
land) rise, and therefore their rentals also increase.

3. Fixing the amount of capital and land in a coun-
try is a reasonable assumption in the short run, 

k E y  P O I N T S
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specific-factors model, p. 126
Rybczynski theorem, p. 141
factor price insensitivity, p. 142

k E y  T E R M S

real value-added, p. 142
foreign direct investment (FDI), 

p. 148

equilibrium with full migration, 
p. 157

1. Discovering Data Under Headlines: Brussels 
Resumes Policy Push to Share Out 
Refugees Across EU, there is a map showing 
persons seeking asylum in the European Union 
as of May 2015. In this question, you will be 
asked to update these figures to reflect the 
most recent data available. The source of the 
data is Eurostat, available at http://ec.europa 
.eu/eurostat. Choose “Data” and “Browse 
statistics by theme.” Under the heading 
“Population and social conditions,” you will 
find “Asylum and managed migration.”

a. How many asylum seekers are in Germany 
for the whole of 2015, or in the most recent 
year available? Also write down the number 

of asylum seekers in 2015, or the most 
recent year available, for one other country 
shown in in Headlines article.

b. Use the “Data” tab on the left of this 
webpage to learn more about the applications 
of asylum seekers and the decisions on those 
applications. What is the difference between 
“first instance” decisions and “final decisions” 
on asylum applications? Write down the 
numbers of these decisions for 2015, or the 
most recent year available, in Germany and in 
the other country that you chose in part (a).

c. What is a “first permit” and how many were 
issued in Germany and in the other country 
that you chose, for 2015 or the most recent 

P R O B L E M S

but in the longer run, firms will move capital 
between industries, which will change the effect 
of immigration on wages and rentals.

4. In a long-run model with two goods and two fac-
tors, both of which are perfectly mobile between 
the industries, additional labor from immigration 
will be absorbed entirely by the labor-intensive in-
dustry. Furthermore, the labor-intensive industry 
will also absorb additional capital and labor from 
the capital-intensive industry, so its capital–labor 
ratio does not change in the long run. Because 
the capital–labor ratio in each industry does not 
change, the wage and rentals remain the same as 
well. This results in what is known as factor price 
insensitivity.

5. According to the Rybczynski theorem, immi-
gration will lead to an increase in output in the 
labor-intensive industry and a decrease in the 
output of the capital-intensive industry. This 
result is different from that of the short-run 
specific-factors model, in which immigration 
leads to increased output in both industries.

6. Besides trade in goods and the movement of 
labor, another way that countries interact with 
one another is through investment. When a 
company owns property, plant, or equipment 
in another country, it is called foreign direct 
investment, or FDI.

7. In the short run, FDI lowers the rentals on 
capital and land and raises wages. In the long 
run, the extra capital can be absorbed in the 
capital-intensive industry without any change in 
the wage or rental.

8. According to the Rybczynski theorem, FDI will 
lead to an increase in the output of the capital-
intensive industry and a decrease in the output 
of the labor-intensive industry.

9. The movement of capital and labor generates 
overall gains for both the source and host coun-
tries, provided that the income of the emigrants 
is included in the source country’s welfare. 
Hence, there are global gains from immigration 
and FDI.

Feenstra4e_ch05.indd   165 27/06/16   3:32 PM

Copyright  ©2016 Worth Publishers. Distributed by Worth Publishers. Not for redistribution. 



166 Part 2 | Patterns of International Trade

year available? What is the number of “all 
valid permits” in these two countries, and 
how does that compare with the population 
of these countries? 

2. In the short-run specific-factors model, 
examine the impact on a small country 
following a natural disaster that decreases 
its population. Assume that land is specific 
to agriculture, and capital is specific to 
manufacturing, whereas labor is free to move 
between the two sectors.

a. In a diagram similar to Figure 5-2, 
determine the impact of the decrease in the 
workforce on the output of each industry 
and the equilibrium wage.

b. What happens to the rentals on capital and 
land?

3. How would your answer to Problem 2 change 
if instead we use the long-run model, with 
shoes and computers produced using labor and 
capital?

4. Consider an increase in the supply of labor 
due to immigration, and use the long-run 
model. Figure 5-7 shows the box diagram and 
the leftward shift of the origin for the shoe 
industry. Redraw this diagram but instead 
shift to the right the origin for computers. 
That is, expand the labor axis by the amount 
DL but shift it to the right rather than to 
the left. With the new diagram, show how 
the amount of labor and capital in shoes and 
computers is determined, without any change 
in factor prices. Carefully explain what has 
happened to the amount of labor and capital 
used in each industry and to the output of 
each industry.

5. In the short-run specific-factors model, 
consider a decrease in the stock of land. For 
example, suppose a natural disaster decreases 
the quantity of arable land used for planting 
crops.

a. Redraw panel (a) of Figure 5-11 starting 
from the initial equilibrium at point A.

b. What is the effect of this change in land on 
the quantity of labor in each industry and 
on the equilibrium wage?

Suppose that computers use 4 units of capital for each 
worker, so that KC 5 4 ? LC , whereas shoes use 0.2 units of capital 
for each worker, so that KS 5 0.2 ? LS. There are 200 workers and 
200 units of capital in the economy.

 a. Solve for the amount of labor and capital used in each industry.

Hint: The box diagram shown in Figure 5-6 means that the 
amount of labor and capital used in each industry must add up 
to the total for the economy, so that 

KC + KS 5 200 and LC + LS 5 200

Use the facts that KC 5 4 ? LC and KS 5 0.2 ? LS to rewrite these 
equations as

4 ? LC + 0.2 ? LS 5 200 and LC + LS 5 200

Use these two equations to solve for LC and LS, and then calculate 
the amount of capital used in each industry using KC 5 4 ? LC  
and KS 5 0.2 ? LS.

 b. Suppose that the number of workers increases to 250 be-
cause of immigration, keeping total capital fixed at 200. 
Again, solve for the amount of labor and capital used in  
each industry. Hint: Redo the calculations from part (a), but 
using LC + LS 5 250.

 c. Suppose instead that the amount of capital increases to 250 
due to FDI, keeping the total number of workers fixed at 
200. Again solve for the amount of labor and capital used in 
each industry. Hint: Redo the calculations from part (a), using  
KC + KS 5 250.

 d. Explain how your results in parts (b) and (c) are related to the 
Rybczynski theorem.

WORK IT OUT interactive activity

c. What is the effect on the rental on land and 
the rental on capital?

d. Now suppose that the international 
community wants to help the country struck 
by the natural disaster and decides to do 
so by increasing its level of FDI. So the 
rest of the world increases its investment 
in physical capital in the stricken country. 
Illustrate the effect of this policy on the 
equilibrium wage and rentals.

6. According to part A of Table 5-1, what 
education level loses most (i.e., has the greatest 
decrease in wage) from immigration to the 
United States? Does this result depend on 
keeping the rental on capital constant? Explain 
why or why not.
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Questions 7 and 8 explore the implications of the 
Rybczynski theorem and the factor price insensitivity 
result for the Heckscher–Ohlin model from Chapter 4.

7. In this question, we use the Rybczynski 
theorem to review the derivation of the 
Heckscher–Ohlin theorem.

a. Start at the no-trade equilibrium point A 
on the Home PPF in Figure 4-2, panel (a). 
Suppose that through immigration, the 
amount of labor in Home grows. Draw 
the new PPF, and label the point B where 
production would occur with the same 
prices for goods. Hint: You can refer to 
Figure 5-8 to see the effect of immigration 
on the PPF.

b. Suppose that the only difference between 
Foreign and Home is that Foreign has more 
labor. Otherwise, the technologies used 
to produce each good are the same across 
countries. Then how does the Foreign 
PPF compare with the new Home PPF 
(including immigration) that you drew in 
part (a)? Is point B the no-trade equilibrium 
in Foreign? Explain why or why not.

c. Illustrate a new point Ap that is the no-trade 
equilibrium in Foreign. How do the relative 
no-trade prices of computers compare in 
Home and Foreign? Therefore, what will be 
the pattern of trade between the countries, 
and why?

8. Continuing from Problem 7, we now use the 
factor price insensitivity result to compare 
factor prices across countries in the Heckscher–
Ohlin model.

a. Illustrate the international trade equilibrium 
on the Home and Foreign production 
possibilities frontiers. Hint: You can refer 
to Figure 4-3 to see the international trade 
equilibrium.

b. Suppose that the only difference between 
Foreign and Home is that Foreign has 
more labor. Otherwise, the technologies 
used to produce each good are the same 
across countries. Then, according to the 
factor price insensitivity result, how will 
the wage and rental compare in the two 
countries?

c. Call the result in part (b) “factor price 
equalization.” Is this a realistic result? Hint: 
You can refer to Figure 4-9 to see wages 
across countries.

d. Based on our extension of the Heckscher–
Ohlin model at the end of Chapter 4, 
what is one reason why the factor price 
equalization result does not hold in reality?

9. Recall the formula from the application 
“The Effect of FDI on Rentals and Wages in 
Singapore.” Give an intuitive explanation for 
this formula for the rental rate. Hint: Describe 
one side of the equation as a marginal benefit 
and the other as a marginal cost.

10. In Table 5-2, we show the growth in the real 
rental and real wages in Singapore, along with 
the implied productivity growth. One way to 
calculate the productivity growth is to take the 
average of the growth in the real rental and real 
wage. The idea is that firms can afford to pay 
more to labor and capital if there is productivity 
growth, so in that case real factor prices should 
be growing. But if there is no productivity 
growth, then the average of the growth in the 
real rental and real wage should be close to zero.

 To calculate the average of the growth in the 
real factor prices, we use the shares of GDP 
going to capital and labor. Specifically, we 
multiply the growth in the real rental by the 
capital share of GDP and add the growth in 
the real wage multiplied by the labor share of 
GDP. Then answer the following:
a. For a capital-rich country like Singapore, 

the share of capital in GDP is about one-
half and the share of labor is also one-half. 
Using these shares, calculate the average of 
the growth in the real rental and real wage 
shown in each row of Table 5-2. How do 
your answers compare with the productivity 
growth shown in the last column of 
Table 5-2?

b. For an industrialized country like the 
United States, the share of capital in GDP 
is about one-third and the share of labor 
in GDP is about two-thirds. Using these 
shares, calculate the average of the growth 
in the real rental and real wage shown 
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in each row of Table 5-2. How do your 
answers now compare with the productivity 
growth shown in the last column?

11. Figure 5-14 is a supply and demand diagram 
for the world labor market. Starting at points 
A and Ap, consider a situation in which 
some Foreign workers migrate to Home but 
not enough to reach the equilibrium with 
full migration (point B). As a result of the 
migration, the Home wage decreases from W 
to W ″ . W′, and the Foreign wage increases 
from W p to W pp , W′.

a. Are there gains that accrue to the Home 
country? If so, redraw the graph and identify 
the magnitude of the gains for each country. 
If not, say why not.

b. Are there gains that accrue to the Foreign 
country? If so, again show the magnitude of 

these gains in the diagram and also show the 
world gains.

12. A housekeeper from the Philippines is 
contemplating immigrating to Singapore 
in search of higher wages. Suppose the 
housekeeper earns approximately $3,000 
annually and expects to find a job in Singapore 
worth approximately $8,000 annually for a 
period of three years. Furthermore, assume 
that the cost of living in Singapore is $800 
more per year than in Home.

a. What can we say about the productivity 
of housekeepers in Singapore versus the 
Philippines? Explain.

b. What is the total gain to the housekeeper 
from migrating?

c. Is there a corresponding gain for the 
employer in Singapore? Explain
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