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Nothing better captures the links between trade and migration than the discussions about
whether migration belonged on the NAFTA bargaining table. On the one hand, the free flow of
goods was viewed by the U.S. Commission for the Study of International Migration (1990) as the
single most important remedy for stemming illegal immigration. On the other hand, as was the case
for U.S. citrus producers threatened by NAFTA, expanded quotas for seasonal migrants was
advanced as an alternative to the free flow of goods. Stated crudely but accurately, NAFTA was
often seen in terms of a tradeoff between expanded imports of Mexican goods and expanded
“imports” of the Mexican people, legal and illegal.

Interest in trade and migration stems from the enormous disparity between U.S. and Mexican
wages. For example, Samsung recently moved its picture tube production facilities from New Jersey
where it paid workers $9 an hour to Tijuana where it now pays workers $1.10 an hour (New York
Times, May 23, 1996). It would seem that even the most misguided of U.S. managers should long
ago have recommended a move South. If so, why are there any jobs left in the United States? The
Mexicans play the flip side of this sad song. If wages are so high in the United States, why are there
any Mexicans left in Mexico? The answer, of course, is the focus of this panel - U.S. immigration
policies.

There are tangible concerns about the impact of trade and immigration on a U.S. labor force
reeling from three decades of rising wage inequality. As is well known, U.S. average wages have
stagnated and the spread in wages between the highest and lowest paid workers has grown by 40
percent (Murphy and Welch 1993). This has naturally led to a suspicion that competition from
unskilled foreign workers is at the heart of the trend. The sense is that U.S. workers are getting the
short end of the globalization stick and are victims of a U.S. immigration policy that is out of

control.



This paper is divided into two parts. Sections 1-2 outline the incentives to migrate and the
impact of immigration on native welfare and income distribution. I show how immigration changes
the allocation of industry outputs and changes the terms of trade in ways that significantly alter
Borjas’ (1995) conclusions about the costs and benefits of immigration. The analysis complements
work by Razin and Sadka (1994). Section 3 offers new empirical results about trends in earnings
convergence across 75 countries and hence about the supply of immigrants to the United States.
Section 4 presents a new factor content study whose results significantly differ from those of
previous research and point to a large negative impact of changing trade flows on America’s least
skilled workers. I then offer some caveats about how the lack of a well-defined policy experiment
underlying the existing trade-and-wages empirical work has often led to the mis-interpretation of that

work.

1. The Immigration Surplus in a Two-Good Economy

Borjas (1995) made the important point that we focus on those who lose from immigration
despite the fact that there are also those who benefit. In a stylish exposition Borjas then showed that
even in simple situations it is possible that the benefits created by immigration outweigh the losses.
This is the “immigration surplus.” Before assessing how the global environment might influence
this conclusion I present Borjas’ idea. His original exposition was in terms of a single good, but
since international trade requires at least two goods (exports and imports) I will need an extension
of his results. I do this using the specific factors model of international trade (Mayer 1974 and Mussa
1974).

Let x and y be two industries. Each has a stock of an industry-specific factor (K, and K,)

2



which has no value except when employed in its own industry. It may be capital, the industry-
specific portion of a worker’s human capital, union rents etc. The other factor is labor. Labor is
mobile between industries and earns wage w in both industries. The economy-wide labor supply 1s
L of which L, is employed in industry x and L, in industry y. Let MP,(K,, L,) be the marginal prod-
uct of labor in industry x. Labor demand in industry x is calculated from the value of the marginal
product of labor, p, MP, (K,, L,). Panel (a) of figure 1 illustrates labor demand functions for
industries x and y. Industry x (y) demand is read from the left (right) origin and the length of the
figure’s base is the supply of labor in the economy. At wage w, labor supply (L) equals the sum of
the industry labor demands (L, + L,). The income generated by industry x is the area bounded by
O,L,MN of which O,L. Mw goes to labor and wMN goes to the specific factor. Industry y’s income
of O,L,MP is similarly divided between labor and the specific factor.

The impact of migration on native welfare depends on whether a specific factor or labor is
migrating. The case of migrating labor is shown in panel (b) of figure 1 as an increase in the base
of the graph. A immigrants arrive. Industry y labor demand shifts right by A from p, MP, to p,MP/
so that it is unchanged relative to its new origin O,’. A, immigrants find employment in industry
x and A - A, find employment in industry y. Competition between native labor and immigrants
drives down the wage to w’, thus transferring income (w - w')L from native labor to the specific
factors. Native labor looses at the expense of capital. Against this is an efficiency gain. Since
immigrants complement the specific factors, immigration increases the specific factors’ incomes.
Net of the transfer from labor the increases are given by the two shaded areas in figure 1(b), one for
industry x and one for industry y. These triangles are Borjas’s “immigration surplus” generalized

to two industries. Immigration of an industry-specific factor also creates an immigration surplus.
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In fact, that analysis is very similar to Borjas’s analysis of immigrant externalities.! Immigration

in this setting thus appears unambiguously beneficial.

2. General Equilibrium Models of International Trade

Many of the gains from immigration can be expected over the very long periods it takes for
immigrants to assimilate. One would therefore need to know whether the immigration surplus exists
in long-run models. Unfortunately, the specific factors model deals with the short run. It allows
industry-specific factors to earn rents which are neither equalized across industries nor dissipated
over time. Restated, the model does not impose the long-run equilibrium condition of zero profits.
In this section I present three long run general equilibrium models of international trade: the
Heckscher-Ohlin model with its factor price equalization theorem, the Ricardian model, and a model

of increasing returns to scale.

A. Factor Price Equalization

As the short-run specificity of K, and K, dissolve so that capital is mobile between industries
one ends up with the long run Heckscher-Ohlin model. In this model international trade is a source
of product market competition that drives profits to zero. Zero profits in turn impose wage discipline
on producers. The model makes a set of strong assumptions aimed at isolating the wage-disciplining

effects of trade from all other factors. Consider a perfectly competitive world with constant returns

'The relevant diagram for immigration of K, appears as Appendix figure Al. When immigrants are mobile
factors and convey a positive externality the analysis is just a mix of figures 1(b) and A1. The immigrants convey a
surplus by complementing existing capital (figure 1b). In addition, the externality raises native labor productivity and
so leads to the figure A1 analysis, but with both shaded areas contributing to the immigration surplus.
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to scale in which countries are identical in every respect except in their endowment of the two
factors. In this section I will call them skilled labour (S) and unskilled labour (U). Let wg and wy
be wages for these two types. There are two goods (x and y) with prices p, and p, and constant
nd unskillied labour costing one dollar. The figure also plots unit-vaiue
isoquants, that is, pairs of skilled and unskilled labour yielding one dollar of output. If product price
p, 1s high it takes very little labour to produce a dollar of output. See figure 2(a). This leads to

positive profits and industry expansion which drives down the price. Conversely for low prices. The

zero-profit equilibrium is illustrated by the tangency of the two curves in figure 2(a). General

industry x is the capital-intensive industry. Since goods prices and production functions are the same
in all countries, the unit-value isoquants are the same in all countries. Since only one isocost can
be tangent to both isoquants, unit-value isocosts are the same in all countries. Reading off the

isocost intercepts it follows that wg and wy; are the same in every country. This is the factor price

equalization therefore implies thai there are no incentives fto migrate.

Obviously, this theorem is false. But this is the wrong criterion for evaluating it. Like all
good theories, factor price equalization uses extreme assumptions to isolate just one of several
determinants of international wage differences, namely, the tendency for trade with developing

countries to place downward pressure on U.S. wages. The popular press terms this “leveling down.”

is so compelling in a way that abstracts from mathematical detail. International trade forces
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Figure 3. Factor Price Equalization
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producers to charge a common price for their good. With zero profits, this means that they must all
have the same production costs. This cost discipline implies, under certain restrictions, that wages
will be the same in all countries. Figure 3 also points out other determinants of international wage

differences that disguise the tendency towards factor price equalization. I do not discuss these as the

main points are either familiar, obvious, or overly technical.

B. The Heckscher-Ohlin Model

If workers’ wages are the same across countries then there is no incentive for migration. In
the jargon of international trade economists, trade is a substitute for migration. (See Markusen
1983.) However, it remains possible that immigration is beneficial to natives. Figure 2(b) above
illustrates an output expansion path giving the combination of skilled and unskilled worker pairs that
minimize costs at wages wg and w;;. With constant returns to scale, an output expansion path is a
ray through the origin whose slope depends only on the ratio of factor prices wg/wy. Figure 4 plots
the x and y output expansion paths for the United States. Point E, illustrates the U.S. endowment
of skilled and unskilled labour. In a full-employment equilibrium all these workers must be
employed. This occurs only if industry x employs the combination of skilled and unskilled workers
given by x, and industry y employs the combination of workers given by E, - x,. Suppose the
United States allows immigration of unskilled Mexican labour so that E, moves to E; and x, moves
to x,. Figure 4 illustrates what happens in Mexico. Assume initially that factor price equalization
holds so that the Mexican and U.S. expansion paths are identical. Since Mexican emigrants are U.S.

immigrants, E, - E; equals Ef - E*. Assume momentarily that the migration leaves wages and
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hence expansion paths unaltered. Then x, + x¥ must equal x; + x¥. Likewise in the y industry.?
That is, total inputs into each industry are unaltered. Consequently, so are total outputs. Since
earnings are the same, product markets clear at the old product prices. But if product prices do not

change then, by the figure 2(b) proof of factor price equalization, factor prices do not chan

i o 1 -5 = r

nd factor prices. Thus, in this model immigraiion

M ks i S i o and 7R IR St (R SR
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has zero welfare implications for both natives and immigrants. The immigration surplus is zero.

C. Modified Factor Price Equalization and Heckscher-Ohlin

The previous model can be modified to allow for international differences in factor quality

production function for good g (g =x, y). Unlike the Heckscher-Ohlin model, there are international
technology differences as indicated by the m,.> With constant returns to scale, = f, (S,U) =
f,(w. S, m, U). Thus, another interpretation of the m, is that they capture international differences

in input quality e.g., better labour market incentives or higher school quality. Let S, be the national

endowment. S¥=m S is the national endowment measured in internationally comparable or product-

c~c 22 i8L 2 A v IR AL A =i ARARRA At SALLPAIaUIL VL PR

o Qs

ivity-adjusted units. One unit of S* is equivalent to 1/m_ units of S_ i.e., S, = S¥/n_. Since one unit
of S, earns wy, it follows that one unit of S* earns wg./n,. Likewise for U¥ = n U, and w /=..

The amended model is exactly the same as the original Heckscher-Ohlin model but with

2For the y industry (E, - x,) + (E¥ - x%) must equal (E, - x,) + (E% - x¥%).

3In Trefler (1993b, 1995) I considered the more general model f,(ng. S, my. U). This allows for Hicks non-
neutral factor-augmenting international technology differences.
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(S*, U*) replacing (S, , U,) and (wg /T, , wy,./T,) replacing (wg, , Wy,).* Thus, factor price equaliza-

tion holds for productivity-adjusted wages:
(1) Wg /T, = Wgys/Tys  forall c.

To understand this, if country ¢ labor were half as productive as U.S. labor (n./m,s = ‘%) then one
would expect country ¢ wages to be half the U.S. wage (wg, = wWgys T, /Tys ). Also, the Heckscher-
Ohlin prediction about location of production and patterns of trade holds, but again with (S, ,U. )
replaced by (S*,U%).

This amendment is important empirically. Factor price equalization and the Heckscher-Ohlin
predictions do not work well empirically (Trefler 1995). On the other hand, the above modification
does work well. Specifically, in Trefler (1993b) I calculated the unique m_ /7 g that make the
Heckscher-Ohlin prediction work perfectly for aggregate labor. I then showed that equation (1) holds
almost exactly when the calculated =./m g are plugged in. Figure 5 plots relative wages w Jw g
against T, /T,s. Modified factor price equalization (equation 1) implies that all the data should lie
along the 45° line as is in fact the case. This kills two birds with one stone: both factor price
equalization and the Heckscher-Ohlin model work well empirically after a slight amendment that
accounts for international technology or input-quality differences.

Such a model may lead to predictions about the impact of immigration that are very different
from those of the textbook Heckscher-Ohlin model. Consider a skilled worker deciding whether or

not to migrate from his or her low-productivity country to the United States. If 7, is an attribute of

4For example, the figure 2 picture has unit-value isoquants p, f,(S*,U*)=1 and unit-value isocost line
(We, /T )S* + (wy /T )U* = 1, Tt follows that (wg. /7.) and (w, /) are equalized across countries.

8
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the worker (e.g., a poor education) then a migrant will have low productivity no matter which
country he or she works in and so will not earn more in the United States. There will be no incentive
to migrate and no labor market impacts of migration. On the other hand, if productivity is an
attribute of the country (e.g., poor labor market incentives) then the worker will earn more in the
United States and so will have an incentive to migrate. Suppose skilled workers migrate to the
United States and become more productive. This is equivalent to increasing the world supply of
skilled workers relative to that of unskilled workers. This expands world production of good x
relative to good y (the Rybzcynski effect). As aresult, p,/p, falls. This reduces real wages of skilled
natives and raises real wages of unskilled natives (the Stolper-Samuelson theorem). Once again,
general equilibrium models of migration yield impact channels very different from those outlined
by Borjas (1995). In this case, migration changes migrants’ productivity and thus affects the terms

of trade.

D. The Ricardian Model

To focus more clearly on the terms-of-trade effect consider a long-run, zero-profit economy
in which labor is the only productive input. Let g index goods. One unit of output is produced using
a, units of labor. Restated, 1/a, is both labor productivity as well as the marginal product of labor.
I will use an asterisk to denote foreign-country values e.g., a%. Following Dornbusch et. al (1977),

order the goods index g so that :
(2) a;/a¥ < .. < ag/al, < .. <ag/af.

For some g’, the home country is said to have a comparative advantage in goods g < g’. This implies



that the home country exports goods g < g’ and imports goods g > g’. Let w and w* be wages in the
two countries.

For long-run zero profits the price of good g (p,) must equal the cost of producing one unit
of good g (wa, or w*a}). I will write w/p, = 1/a, to denote zero profits and w/p, > 1/a, to denote
losses. For almost all parameter values each good will be produced in only one country. This
production specialization result is very different from what was assumed in the Heckscher-Ohlin
model and frees the model from the factor-price-equalization straightjacket. If w/p, = 1/a, then the
home country produces good g, not the foreign country. If w/p, > 1/, then the foreign country
produces good g, not the home country. For simplicity assume that there are 3 goods and that
initially the home country produces only good 1.

Consider the effect of immigration.” The immigrants are employed producing good 1 thus
creating excess supply of the good at prevailing prices. The resulting home trade deficit drives down
the home wage until w/p, = 1/a,. At that point the home country produces good 2. Likewise, in the
foreign country w* rises until industry 2 shuts down. What has happened to real wages and per
capita native utility? It is simple enough to show that there is a fall in w/p, and w/p; and no change
in w/p,.® Thus, w has fallen relative to any basket of consumer prices. The first conclusion is that
migration lowers per capita native welfare. That is, Borjas’s immigration ‘surplus’ is negative. To

be crystal clear, the negative immigration ‘surplus’ is driven by the fact that immigration adversely

>The analysis that follows is informal. A strict statement of results, and one that holds for a continuum of goods
rather than 3 goods, can be found in Dornbusch et. al (1977). The importance of Cobb-Douglas preferences is clearly
explained in that paper. I therefore do not deal with the issue in this exposition.

®The proof is as follows. Since home always produces good 1, w/p, = 1/a, is unchanged by migration. w/p,
has fallen to 1/a,. Since w* has risen and w*/p, = 1/a% is unchanged, p; has risen. Hence, w/p; has fallen.
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affects the home country’s terms of trade. Since immigrant and native labor compete head on for
the same jobs at the same wages the home country can only absorb the immigrants in low-
productivity industries that spring up in response to immigration. One should think of these
industries as garments or citrus fruit which would disappear in the absence of migrant workers.
There are no downward-sloping labor demand functions as in Borjas’s analysis, only general

equilibrium industrial reallocation between countries in response to changes in the terms of trade.”

E. External Increasing Returns to Scale

Increasing returns to scale potentially generate an immigration surplus. One sees this in the
opening up of prairie agriculture: without mass immigration there would not have been large enough
grain production to warrant investment in transportation infrastructure. In this section I examine the
immigration surplus in a long-run increasing returns to scale model. In particular, I consider
Helpman’s (1984) general equilibrium model in which perfect competition is preserved by assuming
that returns to scale are external to the firm.

Labor is the only factor and national labor supply is denoted L in the United States and L*
in the foreign country. There are two goods, x and y. One unit of y is produced with one unit of
labor. Let L; be the amount of labor employed by firm j, let x; be firms j’s output, and let x = X, x;
be industry output. Firm j’s production function is x; = x'?L;. The term x'? captures increasing

returns to scale. Scale returns are external to the firm in the sense that each firm treats x? as if it

"There is a second conclusion, this one regarding the incentives to migrate and hence the pool of potential
migrants. Assume that migration is from poor to rich countries (w > w*). Migration causes w and per capita native
utility to fall. Symmetrically, it causes w* and per capita foreign utility to rise. Hence, migration unambiguously leads
to international convergence of wages and per capita utility. This is particularly surprising in view of the fact that
increased trade flows need not lead to increased convergence of wages or utility (Dixit and Norman 1980).

11



were exogenous. Demand is given by a representative consumer with Cobb-Douglas preferences.

There are many equilibria in this model including ones that display factor price equalization
and the Heckscher-Ohlin result that immigration has no impact on native welfare. See table A1 for
a description of such an equilibrium. An equilibrium with a Ricardian terms-of-trade flavor is one
where the United States produces only x and the foreign country produces only y. Immigration has
two impacts. First, immigration increases native productivity. To see this sum x; = x"2L; across
firms and use %L, =L to obtain x =x'"L, or x =L? or finally x/L = L. That is, U.S. productivity
x/L rises with the size of the labor force L. It follows that immigration improves native productivity
and hence welfare by increasing the labor force. Second, immigration expands output of x. This
leads to a fall in the price of X because output expansion leads to lower units costs which zero-profit
firms pass on to consumers and because consumers need lower prices as an inducement to purchase
more. The fall in the price of x is a negative terms-of-trade shift that reduces native welfare. It
follows that there is a tradeoff between the terms-of-trade effect and the productivity effect.
Diminishing marginal rate of substitution in consumption implies that the negative terms-of-trade
effect grows faster than the positive productivity effect. This leads to an optimal level of
immigration (possibly zero) beyond which new immigrants reduce native welfare. This is illustrated
in figure 6 which plots per capita native utility against the ratio of immigrants to natives. The dashed
line involves a scenario with high demand for x relative to population size. Immigration improves
native welfare at low levels of immigration, but worsens it beyond the socially optimal level of 35

immigrants per 100 natives. The solid line involves a scenario with low demand for x relative to

12



Per capita native utility

Figure 6. The Effect of Immigration with Increasing Returns to Scale
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population size.* With a large native workforce the socially optimal level of immigration is zero.
Thus, welfare is improved by immigrants who, perhaps because of rare skills, are likely to establish
new industries that interact synergistically with existing ones. Being a new industry, the terms-of-
trade effect will be negligible. A good example is Russian emigres to Israel who set up the Israeli

software industry.

F. Conclusions

We tend to focus on those who lose from immigration and ignore those who gain. Borjas
(1995) showed that in simple situations the gainers outweigh the losers and there is an immigration
surplus. While the insight holds in at least one short-run general equilibrium model of international
trade (the specific factors model), it need not hold in long-run, zero-profit models. In models
displaying factor price equalization, zero profits pin down wages so that immigration has no effects.
This radically differs from Borjas’s (1995) conclusion. The intense product market competition and
ensuing wage discipline associated with factor price equalization is most common in low- and mid-
level manufactures. One should therefore not expect much from an immigration policy that merely
provides excess labor supply for these industries. In the Ricardian model, immigration adversely
affects the home country’s terms of trade which unambiguously reduces native welfare while at the
same time ghetto-izing immigrants in low-productivity industries such as garments and citrus

picking. These industries would otherwise disappear in the absence of immigrant labor. I doubt that

8See table A1 for an algebraic expression for per capita native utility. In both scenarios L + L* = 1. In the
dashed-line scenario L = 0.4 and the Cobb-Douglas consumption share for x is 0.8. In the solid-line scenario L = 0.67
and the consumption share for x is 0.75. The solid line terminates early on because beyond a certain level of
immigration the foreign country does not have enough workers to meet world demand for y and the specialization
equilibrium disappears.
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the terms-of-trade effects are large enough to seriously reduce native welfare. Evidence from studies
of trade liberalization indicates that the U.S. terms of trade are driven by the dynamics of new
product introduction, not immigration. [ find ghetto-ization to be a more significant problem.
Finally, with increasing returns to scale the adverse Ricardian terms-of-trade effect is partially
mitigated by an immigrant externality. Provided immigrants bring skills that enhance the

productivity of natives, immigration can improve native welfare.

3. Changing Incentives for Migration: Evidence on Factor Price Convergence

Given the central role of factor price equalization in determining whether there is an
immigration surplus it is worth reviewing the extent to which wages differ across countries and
whether there is any tendency for wages or skill prices to converge over time. We do not know
exactly how unequal wages are because we do not have comprehensive data on international wage
differences purged of human capital and other effects. However, international wage differences
seem too large to be accounted for solely by such effects. For example, Filipino migrant bricklayers
earn 3 times more in Singapore than in Manilla and 8 times more in Japan. (See Appendix table A2
for details.) By implication, there are large incentives to migrate and to select the best host country.

Evidence on cross-country wage convergence can be garnered from the UNIDO INDSTAT
data base. The data are based on manufacturing surveys of payroll and employment to which
UNIDO introduced a degree of international comparability. I have cleaned this data set, applied PPP
corrections, and subjected it to internal and external validation. The data consist of 75 countries over
the period 1963-1992. They are informative about broad differences in the earnings of widely
divergent economies. Details for any individual country should be treated with caution. Full data
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documentation will appear in a separate paper. The data have been smoothed by a 3-year moving
average. In what follows, years refer to the mid-point of the three-year average.

Figure 7 reports a variant of a Lorenz curve or Leamer (1992) “waterfall” for the years 1964
and 1991. Each “kink” in the curve represents a data point for one of the 75 countries. For exampie,
in 1964 U.S. average manufacturing earnings were $19,600 and the United States accounted for 25%
of world manufacturing employment. In contrast, Japanese earnings averaged $5,000 and Japan
accounted for 13% of world manufacturing employment. The 1964 data document substantial
international earnings differences. Leamer encourages us to see the 1964 curve as a waterfall
seeking a flat level, that is, seeking earnings equalization in manufacturing. The impression is that
equalization would require U.S. wages to fall sharply, but developing country earnings to rise only
slightly. The 1991 curve shows no such pattern. If so, then pressures for migration to the United
States remain similar to what they were 30 years ago. Unfortunately, this evidence regarding failure
of earnings convergence is not persuasive. Convergence may have been disguised by opposing
movements in unobservables such as capital accumulation, human capital accumulation, other
sources of worker heterogeneity, anomalies in global integration, transition dynamics etc. In the next

two subsections I attempt to control for some, though not all of these potentially offsetting factors.

A. Worker Sorting

Industry of affiliation conveys two pieces of information about the sources of earnings
dispersion. First, workers sort across industries based on unobservable characteristics such as
education. Second, certain industry characteristics such as capital intensity are likely to be common

across countries. Thus, industry of affiliation offers an ad hoc control for unobserved worker and
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industry characteristics. To exploit this I consider a within-industry variance decomposition of
earnings. Let g index industries, ¢ index countries and t index time. Let e, be employment and let
W, belog earnings where the italics denote logs. Let e, =X, e, €= B €y, € =B, €0,

P« S S R S IR | S & M o | . 1.
Wey = 24y Woe €t /€cts Wy = 2ic W €0t/ €4 ANA W = L W, €,/€,. The Variance of log earnings between

countries is :

(3) ol = Z.(wy- w )e,le.
Within-industry variance is defined as

6] Oue = Zg{ Be(Wyet ~ W)* €peiley } .

The term in braces is like 67 except that in equation (4) one centers around a single industry rather
than around the average across industries. o? and 6§, are reported in table 1. In 1964 the standard
error of log earnings across the 75 countries was 62 log points. This is comparable in size to the 70-
30 log wage differential in the United States (Murphy and Welch 1993). More importantly, there
is no tendency towards earnings equalization either for between-country or within-industry standard
errors.

In searching for convergence the Heckscher-Ohlin model predicts that trade liberalization
and factor accumulation will lead to changing industrial composition. This implies that variation
in the employment weights of equations (3)-(4) is economically meaningful. To control for this I
consider a Oaxaca or fixed-weight decomposition based on 63y, ~ 03, and only report the fixed-

weight variance:

(5) o\i’Ft = zg{ 20 (wgct - wgt)2 egcl99l/el991 } .
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Table 1. Standard Error of Log Earnings

1964 1991 1991-1964

TIME-VARYING EMPLOYMENT WEIGHTS

Between-country(o,) 0.62 0.65 0.03

Within-industry (Oy,) 0.60 0.60 -0.01

Within-HK-K (o) 0.35 0.37 0.02
FIXED (1991) EMPLOYMENT WEIGHTS

Between-country (Og,) 0.74 0.65 -0.09

Within-industry (Gyy,) 0.76 0.60 -0.16

Within-HK-K (0, 0.40 0.37 -0.03

Notes: 0, and oy, are defined in equations (3) and (4), respectively. o, uses equation (3), but replaces
w, with human and physical capital adjusted earnings i.e., with the estimated country fixed effects
from equation (6). For o, and o5, 1964 refers to the period 1963-72 and 1991 refers to the period
1983-92.



Owy, 18 reported in table 1. The striking feature is that during 1964-91 the standard error of log
earnings fell from 0.75 to 0.60 or 16 log points. Why fixing weights is so important is a question
Joe Hotz and I are actively pursuing. At any rate, this is the only evidence I have presented so far

of earnings convergence.

B. Human and Physical Capital Formation

In the absence of labor force surveys of worker characteristics and manufacturing surveys
of capital and other non-labor inputs, it is impossible to adequately purge the earnings data of the
human and physical capital effects that contribute to international earnings differences. As a second-
best alternative, I control for human and physical capital by regressing the UNIDO manufacturing
earnings data on the economy-wide stocks of education (Barro and Lee 1993) and capital (Summers
and Heston 1991). In country c in year t let E;, be the population 25 years and older with education
level i. There are 4 schooling categories: no education, primary education (usually grades 1-6),
secondary education (usually grades 7-12), and some tertiary or college education (usually years
13+). Let K and L be the capital stock and population aged at least 25, respectively. I consider

the regression:

(©) we = LiBi(Bi/La) + BiBki (Big/Le JKe/Lg) + P (Ke/Ler)

+ wc + 8ct

where w,, is log wages and w . is a country fixed effect to be estimated. w .captures a variety of errors
in the specification of equation (6). However, I will heroically interpret it as the country average log

wage after netting out international differences in human and physical capital. Thus, I refer to w,
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as the adjusted log wage. Table 1 above reports the variance decomposition for w, when estimated
separately for the periods 1963-72 and 1983-92. By construction, the estimated w_, must have a
smaller standard error than the w,, (after averaging across years). In fact, the standard error is almost
half, suggesting that human and physical capital explain about half of observed earnings dispersion.
More importantly though, there is no strong evidence of convergence over time even when using

fixed 1991 employment weights.

C. An Aside

Figure 8 plots the estimated w, against the £?2¢; w,,/30 where each series has been centered
around its employment-weighted mean. Each of the 75 plotted points represents a single country.
If human and physical capital accounted for all the variation of earnings across countries then the
w, would all equal zero and all the data would lie on the horizontal axis. If human and physical
capital accounted for none of the variation in earnings across countries then all the data points would
lie on the 45° line. What one observes is that most points lie between the horizontal axis and 45 “line.
The key is that Mexico and the United States have similar values for w,. This is related to
Freeman’s (1994) point that after adjusting for human capital, Mexican and U.S. wages are quite
similar. This would explain why not all jobs have moved to Mexico and, if immigrants have no

capital, why Mexicans migrate to the United States.

D. Conclusions
Given the rapid pace of globalization I am surprised that evidence of manufacturing

earnings convergence is so difficult to find. It thus appears that supply pressures for migration to
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the United States remain strong and show little or no tendency to diminish over time.

4. Trade, Immigration, and Wages
The debate about the extent to which trade and immigration have led to rising wage
inequality in the United States has been one of the most fruitful empirical debates in international
trade. In this section I briefly review the debate, present some new evidence, itemize differences in
the way trade and immigration are expected to impact on native wages, and offer some
methodological observations about constructing an econometric experiment that captures the impact

of proposed trade and immigration policies.

A. Sources of Rising Wage Inequality

There are four contenders for the privileged position of having immiserized unskilled U.S.
labour. The first is immigration. Borjas (1987) showed that immigrant cohorts have been
increasingly unskilled. In addition, immigration levels tripled between 1988 and 1991. The second
is international trade. There is a coincidence of globalization, the U.S. trade deficit, and rising U.S.
wage inequality (e.g., Borjas and Ramey 1993). The third is technology-induced skill upgrading that
has raised the demand for skilled workers relative to unskilled workers (e.g., Berman et. al 1994,
Krueger 1993, and Katz and Murphy 1992). The fourth is capital deepening associated with a falling
price of physical capital. To the extent that capital complements skilled labour and substitutes for
unskilled labour (Griliches 1969 and Goldin and Katz 1996), capital deepening displaces unskilled
labour and increases demand for skilled labour. The mainstream view among economists of the
sources of rising wage inequality is that skill upgrading was far more important than immigration
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which in turn was somewhat more important than international trade. The capital deepening

hypothesis has not yet been adequately investigated.

B. Trade and Wages

Among the many arguments that have been advanced about the role of international trade,
let me single out a few supporting the mainstream view that trade is unimportant. (i) The timing is
wrong for trade arguments. Juhn, Murphy, and Pierce (1993) used a variance decomposition to
show that the rise in inequality is largely due to factors other than education and experience and that
this residual component of inequality began rising long before the major trade events of the late
1970s. (ii} Trade is
domestic economy. Krugman and Lawrence (1994) pointed out that the sector of the U.S. economy
directly exposed to trade employs only about 20% of the workforce. They argued that this 20% tail

cannot wag the dog. While persuasive, this argument suffers from a lack of theoretical support.”® (iii)

Rising wage inequality and skill upgrading have occurred within industries, not between industries

(Davis and Haltiwan
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fire skilled workers and (2) expand output of skill-intensive industries in order to fully employ laid-

%It is easy to construct theoretical models where the tail does wag the dog. For example, the Stolper-Samuelson
impact of changing import prices on wage inequality can be made arbitrarily large simply by making the ratio of skilled
to unskilled labor arbitrarily similar across industries. Even when countries do not produce the same range of goods
so that the Stolper-Samuelson theorem no longer holds, wages are determined at the margin and what may matter is how
substitutable the marginal U.S. worker is with foreign workers.
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off skilled workers. Both predictions are wrong empirically.' An implication of this argument is
that Stolper-Samuelson effects must have been small. Indeed, a number of studies have show that
product price movements have not been strong enough to entail large Stolper-Samuelson effects
(e.g., Sachs and Schatz 1994) though in view of data problems this empirical result may be
misleading. To summarize, there are a number of persuasive arguments, none of them knock-outs,
that trade has not significantly contributed to rising wage inequality.

It is perhaps worth noting that changes in protection and exchange rates cannot readily
explain average wage changes. Gaston and Trefler (1994, 1995) argued that U.S. levels of protection
have been too small to explain average wage developments. This is true in spite of Trefler’s (1993a)
finding that the import-reducing effects of protection are much greater than previously thought.
Revenga (1992) finds some evidence that the run up of the dollar in the first half of the 1980s

depressed U.S. wages.

C. Trade and Wages: A New Factor Content Study

The view that the tail cannot wag the dog has been confirmed in a number of factor content
studies (e.g., Borjas, Freeman, and Katz 1992). In this subsection I explain what a factor content
study is and offer a challenge to existing studies. Let g index industries, t index time, and 1 index
the level of education. Let aj(i) be the amount of type i labor needed to produce one unit of good

g in year t. Following the convention among labor economists, aj(i) is defined as the amount of type

10A gain, this is not entirely persuasive. Feenstra and Hanson (1996) considered the following model. Every
industry includes both unskilled processes (assembly) and skilled processes (design). Offshore sourcing sends the low-
skill processes abroad. This raises the average skill level of processes that remain in the United States and exposes
unskilled U.S. workers to greater foreign competition i.e., offshore sourcing explains within-industry skill upgrading
and rising wage inequality.
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i labor employed in industry g divided by industry output. In input-output terminology this is the
‘direct’ input coefficient, whence the ‘d’ superscript. The factor content of trade is the derived
demand for labor induced by observed trade flows. Let L (i) be employment of type i labor in year
t and let M, and T,, be imports and net imports, respectively. Then expressed as a proportion of

employment, the factor content of imports and net imports is calculated as :
(7 FM{() = Z,a%(i) M /L) and FT{G) = Z,al(i) T,/L).

FT§,(1) - FT4,(i) is the change in demand for type i labor associated with the changing pattern of
trade flows over the period 1972-92. This interpretation is subject to a number of caveats that I will
return to.

To calculate the factor content of trade I use data for 103 trading partners accounting for well
over 95% of U.S. trade. Trade data are from Statistic Canada’s World Trade Data Base. The input
coefficients are from the U.S. input-output benchmark tables, Commerce Department’s Employment
and Earnings series and the Current Population Survey. In each case 1972 and 1992 data were used.
Nominal data were double deflated as is required for input-output analysis.

Table 2 reports new calculations of the factor content of net imports and imports in 1992 and
the change during 1972-92. These appear in the four ‘direct’ columns. The key column is that
associated with “net imports, 1992 - 1972.” For example, the all-labor factor content of net imports
rose by 0.2 percentage points between 1972 and 1992, indicating that changing trade patterns have
augmented the U.S. labor force by 0.2 percentage points. The numbers are uniformly small for all
types of labor indicating that trade has had little impact. This would have been the conclusion of

Borjas, Freeman, and Katz (1992) had they continued their analysis to 1992 instead of ending in
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Table 2. The Factor Content of Net Imports and Imports

NET IMPORTS
1992 - 1972 1992
Education employment  direct total adjusted employment  direct total adjusted
(1000s) % % % (1000s) % % %
None -236 -6.3 -7.7 168.6 921 1.3 1.5 343.6
Primary -12,198 0.7 0.4 37.0 8,674 1.6 1.8 37.7
Secondary (entered) 5,430 0.7 0.5 4.7 25,947 1.0 1.3 4.8
Secondary (complete) 17,588 0.4 0.3 -5.6 45,005 0.6 0.7 -94
College 22,909 0.1 0.0 -3.7 44,655 0.1 0.2 -5.6
All Labor 33,492 0.2 0.0 0.0 125,201 0.5 0.6 0.6
IMPORTS
1992 - 1972 1992
Education employment  direct total adjusted employment  direct total adjusted
(1000s) % % % (1000s) % % %
None -236 -5.8 -5.6 170.8 921 6.2 123 3543
Primary -12,198 4.9 9.1 45.7 8,674 8.2 15.7 51.6
Secondary (entered) 5,430 3.1 6.8 10.9 25,947 5.7 12.4 16.0
Secondary (complete) 17,588 3.6 7.6 1.7 45,005 5.9 12.9 2.7
College 22,909 24 5.7 2.1 44,655 4.0 9.4 3.6
All Labor 33,492 2.8 6.2 6.2 125,201 5.0 11.2 11.2

Notes: See equation (7).



1986, a year with a large trade deficit.

A problem with this factor content calculation is that it uses ‘direct’ or partial equilibrium
employment-output ratios. This ignores Leontief’s general equilibrium interactions in the economy.
For example, producing steel requires inputs of transportation equipment which in turn requires more
steel. Input-output analysis sums the direct and indirect effects to obtain ‘total’ or general
equilibrium effects. Let a,(1) be this ‘total’ labor demand induced by producing one unit of output
for final demand. Factor content calculations based on a(i) are reported in the four ‘total’ columns
of table 2. Using total requirements, the 1972-92 change in trade patterns led to no change in the
factor content of net imports (0.0%) despite a large increase in the factor content of imports (6.2%).

Wood (1994) initiated an interesting challenge to the factor content literature. He argued that
both aj(i) and a},(i) are inappropriately applied. While there are several elements to the argument,
the one I find most intriguing is that a job performed by a high school dropout in the United States
is probably performed by a primary school dropout in India. Feenstra and Hanson (1996) offered
a complementary argument. Every industry includes both unskilled processes such as assembly and
skilled processes such as design. Offshore sourcing sends the low-skill processes abroad so that
imports are produced with much less skilled labor than are exports. For trade with developing
countries the factor content of trade is thus biased up for skilled labor and biased down for unskilled
labor.

To implement this line of reasoning consider panel (a) of table 3. [ have made up the
numbers so as to simplify the presentation. In India, 25% of the population aged 25 or more has no
education. In the United States, 25% of the population aged 25 or more has a secondary (entered)

education or less (25% = 0% + 10% + 15%). I assume that what matters is one’s position in the
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Table 3. Method for Adjusting Labor Input Requirements

A. Hypothetical Example

Secondary
None Primary  Entered Complete College
Educational Attainment in Population 25+
United States® 0% 10% 15% 35% 40%
India® 25% 35% 40% 0% 0%
Educational Attainment in Textiles (ag(i))
United States® .00 .02 10 .05 .03
India® A2 .05 .03 .00 .00
B. Actual Adjustments
Country® Import Shares Secondary College
None Primary Entered Complete Entered Completed
1992 1972 ™) P) (SE) (SC) (CE) (CC)
Above Example N N N P SE SE
High Income 65% 72% N N P SE SC CE
Middle Income 16% 6% N N N P P SE
Low Income 10% 13% N N N N P P
Oil and CME 9% 9% N N N P P P
Notes:

a) Data are percent so that each row sums to 100%.

b) Data are in numbers of workers per dollar of textile output.
¢) The World Bank country classifications are followed closely, but not exactly.



education distribution, not one’s absolute level of education. For example, a job done by a U.S.
worker with a secondary (entered) education or less is done by an Indian worker with no education.
Table 3(a) also gives a hypothetical example for the textiles industry. Suppose that production of
one dollar of textiles in the United States requires 0.12 (= .00 + .02 + .10) workers with a secondary
(entered) education or less. I assume that production of one dollar of textiles in India requires 0.12
workers with no education. Likewise, college U.S. jobs are assumed to be secondary (entered)
Indian jobs. In practice, these adjustments were done for groups of countries and appear in table
3(b). For example, a job done by a U.S. worker with a secondary (completed) education is done in
a high-income country by a worker with a secondary (entered) education and done in a middle-
income country by a worker with a primary education. It is surprising how the education distribution
of the U.S. is so ‘right-shifted’ compared with other countries - U.S. education levels are high. This
leads me to the conclusion that the adjustments may be exaggerated. To investigate further consider
the table 3(b) ‘Import Shares’ columns. 65% of U.S. imports come from high-income countries and
face almost no adjustment. Moreover, this number has changed only a little since 1972. Low-
income countries have only a small share of imports and oil exporters produce very capital-intensive
goods so that the adjustments can only have a limited effect. If the adjustments are to matter it is
for middle-income countries. But even here the change in import share is only 10% which in turn
is only a small fraction of U.S. GDP. Thus, it is by no means obvious that the adjustment will
matter.

There is a basic asymmetry between imports and exports. Consider industry g. We observe
ag(i), the amount of type-i labor used in observed U.S. production. Imports use less of educated
labor and more of uneducated labor than is given by a,(i). This is because the United States
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imports unskilled processes. I will therefore use the table 3(b) adjustment to calculate the type-i
factor content of imports from country c. On the other hand, exports probably use somewhat more
of educated labor and somewhat less of uneducated labor than is given by ag(i). This is because
exports consist of skilled processes. To weaken my argument I will nevertheless use ag(i) to
calculate the type-i factor content of exports. By construction, the modification makes no difference
to ‘All labour.”

Factor contents calculated in this way are reported in the four table 2 ‘adjusted’ columns.
It is remarkable that the no-education labor content of U.S. net imports grew an enormous 168.6
percentage points. It was 343.6% of the no-education labor force in 1992, up from 175% in 1972
(not reported). For primary education the increase was 37.0 percentage points. Surprisingly, there
are even interesting results for skilled labor. The college labor content of net imports fell by 3.7
percentage points. The results are the same when oil producers and non-market economies are
omitted. I do not think that this exercise is rigged to obtain big impacts. I therefore find the
conclusions startling.

Can these trade-induced supply changes account for wage trends in the United States? Like
a bull in a china shop, let me push forward while deferring discussion of the myriad caveats. We
know the horizontal shift in demand induced by setting the factor content of trade back to its 1972
level (- AFT() from table 2). We also know 1992 employment levels (Ly,(i) from table 2) and have
estimates of the elasticities of labor demand e,(i) and supply &(i). The percentage change in

wages induced by changes in the factor content of trade is thus'":

Ty see this let Dy,(w5,) be the 1992 labor demand schedule evaluated at 1972 wages and shift this demand
curve out from the 1992 equilibrium by an amount -AFT = D,y(w,,) - L;, that can be calculated from table 2. To
obtain equation (8) start with &;, = ~[Lg,~Dg,(W;,)] / [Ls, AW], substitute out Dg,(W,,) using the expression for —AFT,
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®) Aw(i) = [WylD) - wp(D)]/ we(D) = [-AFT()/ Le(D)]/ [en(i) + es(D)] -

Table 4 reports the values of Aw(i) for the adjusted factor content calculations i.e., for the AFT(i)
given by the table 2 column labeled ‘net imports, 1992 - 1972, adjusted.” Since elasticities are not
known with certainty, I report results for different estimates. The first and third rows are extreme
combinations of estimates and provide upper and lower bounds on the wage movements. The
middle row elasticity estimates of 0.75 for labor demand and 0.5 for labor supply are more common.
In the middle-row experiment, changing trade patterns reduce wages of primary education workers
by 30% and raise wages of college graduates by 5%. This 35% spread is of the same order of
magnitude as that actually experienced by the U.S. economy.'* For reasons discussed below, I do
not want to push too hard on this point except to say that it is surprisingly easy to use factor content
calculations to partially mimic observed wage changes."? On the other hand, what I find completely
persuasive is the wage effects at the bottom of the education distribution. For the 0.7% of the labor
Jforce with no education, imports have augmented their supply by almost 170 percentage points and
reduced their wage by 275%. Imports are devastating the small portion of the work force with little
education.

There are a number of issues omitted in this simplistic study. I have not introduced

elasticities of substitution between types of labour. Adding this effect diminishes the wage impacts.

and substitute out L,, using &g = [Lg,~L,] / [Ls, AW].

12This requires an obvious caveat. The bottom of the table reports that the education groups map poorly into
percentiles of the U.S. labor force.

BFor the unadjusted factor content calculations i.e., when AFT(i) is taken from the table 2 column labeled ‘net
imports, 1992 - 1972, total,” Aw(i) is tiny for all types of labor except no-education labor where it ranges between 5-
17% for the table 4 choice of elasticities. Thus, it is the factor content adjustment rather than the elasticities which
drives the wage result.
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Table 4. Wage Effects of Changing U.S. Trade Patterns

Elasticities Secondary
Demand Supply None  Primary Entered Complete College All
(%) (%) (%) (%) (%) (%)
0.50 0.10 -573 -63 -8 16 9 -1.9
0.75 0.50 -275 -30 -4 8 5 -0.9
1.00 1.00 -172 -19 -2 5 3 -0.6
Percentile 0.7 7.7 29.8 68.1 100

Notes: The table reports 100(ws, - W,)/Wo, induced by the 1972-92 changes in the adjusted factor content of
net imports. See equation (8).



Nor have I considered labour-capital substitution possibilities. Since net imports of capital have
increased by only 0.1 percentage points over the period, trade has not led directly to capital
deepening. If capital is a substitute for unskilled labour and a complement for skilled labour, my
implicit assumption of zero elasticities leads to overstated wage impacts. Finally, and arguably most
important, I have ignored the participation decision. As is apparent from the tables, the biggest
effect is on those workers who are most likely to be fluidly moving in and out of the labour force.
By forcing workers out of the labour force, trade is likely to have significant effects on poverty that

are not apparent from wage data.

D. Trade vs. Immigration as an Explanation of Wage Trends

Borjas et. al (1992) raised the question of whether trade or immigration has been more
important in explaining wage trends. Factor content analyses gloss over several facts that are
difficult to quantify.

Immigration is a stock whereas trade is a flow. That is, an immigrant arrival increases the
stock of immigrants not only in the year of arrival, but also in subsequent years. Trade, or at least
non-durable trade, only has an impact in the year it arrives. For example, in 1992 immigration and
the labor content of net imports were of comparable magnitudes, 1.0 million immigrants and 1.4
million workers embodied in trade. This is a flow calculation. The stock calculation for the period
1972-92 yields 30 million immigrants as compared to a 0.5 million worker change in the labor
content of net imports. Thus, immigration would appear to have much greater labor market
consequences. Against this must be balanced the fact of assimilation. Over sufficiently long
horizons one might want to treat past immigrants as natives. (The issue of migration and long run
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growth is tackled in Becker and Murphy’s contribution to this panel.)

Immigration has income effects, but without the price-reducing benefits of trade. Import
competition has two offsetting effects: it drives down consumer prices (a benefit) and drives down
the incomes of at least some natives (a cost). However, at the point where import competition totally
displaces the domestic industry, increased imports have no further negative impact on native
incomes. The only effect is beneficial lower consumer prices. This safety valve of comparative
advantage specialization is not a feature of immigration. As long as immigrants have skills
comparable to those of natives and as long as labor markets are not perfectly segmented along
immigrant-native lines, immigrants will compete for native jobs and incomes. When a Mexican
arrives in the United States the impact is felt in every sector where the immigrant is potentially
employable. The comparative advantage safety valve suggests that immigration has a more adverse
consequence than trade.

Imports levels are not indicative of all the potentially harmful labor market consequences
of trade. For example, there are instances of foreign firms who do not compete in the U.S. market
even though they would if the U.S. product price rose by a small amount. In such contestable
markets the possibility of imports constrains the behavior of U.S. firms as tangibly as do realized
imports. See also Brander and Spencer (1981) for a limit-pricing model of trade. None of this is
captured by the existing empirical literature, but such a study would lead one to raise the importance
of trade relative to migration.

On the other hand, trade has positive welfare implications not captured by the existing
empirical work surrounding the trade and wages debate. These are the benefits associated with
comparative advantage, specialization, pro-competitive effects, dynamic efficiency gains etc. None
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of these enter into existing empirical work. The same could be said of the immigration benefits of
re-unifying families, sheltering refugees, etc. as well as the long-run growth facilitated by
immigration. My predilection as a trade economist is to argue that at the margin the unmeasured

gains from trade far exceed the unmeasured benefits of migration.

E. What is the Experiment?

As Leamer (1993) notes, a problem with analysis of the type considered so far is that it is not
built around a well-defined policy experiment. Questions about whether immigration is good or
trade is bad tend to be overly vague, too grand in conception, and irrelevant to what we care about,
namely policy interventions. Like the water and diamond paradox this leads to confusion between
the total consumer surplus from trade and the marginal consumer surplus created or destroyed by
current policy proposals. Total consumer surplus from trade is enormous (imagine a U.S. economy
that had not imported journals documenting the British discovery of DNA), but irrelevant to policy.
This section illustrates the importance of building empirical studies around well-defined policy
interventions.

Immigration has a clear policy handle. The level of immigration is controlled through quotas
and the type of immigrant is selected through such criteria as the need for specific skills. While
policy does not fully control immigrant quality and even less so illegal immigration, at least there
is some possibility for designing policies to affect these outcomes.

In contrast, trade levels are endogenous equilibrium outcomes only partially amenable to
policy interventions. The level and composition of trade is less a policy instrument than a vehicle

through which policies are transmitted. For example, the run up of the merchandise trade deficit

29



during the 1980s was not a policy. On the contrary, U.S. trade policy was increasingly protectionist
through the period. The deficit at least partly reflected Reagan’s fiscal policies which were totally
unrelated to trade (Krugman 1994). For another example, immigrants promote trade with their
country of origin (Baker and Benjamin 1995) so that trade patterns are to some degree driven by
immigration policies!

This raises doubts about the meaning of, among other things, factor content studies. Suppose
a trade deficit develops not because of policy interventions but because of falling transport costs and
other components of globalization. Since the impact of globalization is not simply a changed U.S.
trade pattern one wonders what the above factor content calculation captures. Consider an
assessment of the factor content of trade that explicitly recognizes the multi-country general
equilibrium changes associated with globalization. Let L and L,, denote the supplies of labour in
country ¢ and the world, respectively. Let gdp, and gdp,, denote gross domestic product in country
¢ and the world, respectively. Under the assumption of consumption similarity, each country
indirectly consumes a fraction s, = gdp/gdp,, of the world labour supply. L, - s.L,, is the difference
between country ¢’s supply of labour and consumption of labour. By definition, this is the factor
content of trade. How would one calculate this using input-output tables and trade flow data? Let
a, be the total (in an input-output sense) amount of labour needed to produce one unit of good g in
country c. Let X, be country ¢’s exports of good g and let M, ;s be U.S. imports from country ¢
of good g. All the interesting action is with intermediate goods (the bulk of trade flows) so assume

that all trade is in intermediate goods. It is tempting to think that:

(9) LUS = Sys Lw = zg{ atg,US Xg,US - 2:c a};c Mgc,US }
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where one uses country ¢ technology a,, when assessing the factor content of goods produced in
country c. However, this turns out to be incorrect because it ignores the impact of globalization on

the rest of the world.

(10) Lys — susLw = Zg { atg,US (Xg,US - Mg,US) - SysZ atgc (ch - Mgc) }

where M, is country ¢ imports of good g from the rest of the world. From the perspective of the
United States alone, national income accounting rules dictate that net exports of intermediate goods
are a component of final demand. This explains the equation (10) term X, a} ys (X, us = Myus )
which is just the usual definition of the U.S. factor content of trade. However, from the perspective
of the world as a whole an intermediate good does not magically become a final good simply by
crossing a national boundary. Restated, for the United States alone, net exports are exogenous
whereas for the world as a whole net exports are endogenous. The second term on the right hand
side of equation (10) is a correction that accounts for the endogeneity of trade. The choice between
equations (9) and (10) depends on whether one wants to treat changes in U.S. trade flows as an
exogenous shock or whether one wants to look for a more fundamental international shock that
drives U.S. trade flows. For policy analysis clearly the latter is what matters and factor content
studies based on equation (9) are flawed. In short, one can be seriously misled by failing to clearly

articulate the policy environment, including the exogenous shock and the policy instrument.

5. Conclusions

We tend to focus on those who lose from immigration to the exclusion of those who benefit.
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Borjas (1995) used this observation to show that in the short run immigration may yield a net social
benefit. Unfortunately, the argument unravels when imbedded in long-run models of international
trade. Borjas’s immigration ‘surplus’ is zero in the Heckscher-Ohlin model with its factor price
equalization theorem. The immigration ‘surplus’ is negative in the Ricardian model with its negative
terms-of-trade effect and industrial ghetto-ization of immigrant labor. To obtain an immigration
surplus an additional kick from immigration is needed as in the increasing returns to scale mode]
with its immigrant externality.

The second half of this paper had an empirical focus. In light of the dramatic growth in
globalization pressures, there is surprisingly little evidence of earnings convergence across countries.
This implies that the supply pressures for migration to the United States remain as strong as they
were 30 years ago. This appears to hold true even after disaggregating by the level of education of
different types of potential immigrants. Another empirical surprise comes from my new factor
content study. It indicates that changes in U.S. trade patterns almost certainly battered wages of
those at the very bottom of the skill ladder. It also hints at the possibility that, contrary to
conclusions of previous research, the changing composition of international trade can explain a large
proportion of rising U.S. wage inequality. If so, then trade may be at least as important as
immigration in explaining recent labor market trends in the United States. However, I offered a
number of caveats to this last interpretation. Finally, much of the research in this area treats
observed changes in equilibrium trade flows as equivalent to the changes one might expect from
altering international trade policies. This has led researchers to overstate the importance of trade

policy.
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Figure Al. The Immigration Surplus with Industry-Specific Migration
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Notes: The Figure illustrates the impact of an immigration-induced rise in the industry x specific
factor K, by an amount A,. A discussion of why industry x labor demand shifts as drawn appears in
Dixit and Norman (1981, Figure 2.6). There is one analytic difficulty. Since specific factor rents are
not set competitively it is not clear what portion of industry rents accrue to native rather than
immigrant K. A sensible assumption is that the division is proportional to the size of the labor
demand shift. Then the lightly shaded area is rents that accrue to immigrant A,. Only the darkly
shaded triangle is the immigration surplus. Tt is positive.



