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DOLLARIZATION AND THE MEXICAN LABOR MARKET

George J. Borjas

Abstract

This paper examines how dollarization affects wages and employment in the Mexican labor
market, and dtersthe incentives of Mexican nationas to migrate to the United States. By adopting a
fixed rate regime tied directly to the U.S. dollar, Mexican policy-makers are in effect giving up “a
degree of freedom” in their toolkit of policy remedies. If there are imperfections in the Mexican
economy, such as downward wage rigidity, an adverse economic shock would generate more
unemployment in adollarized economy, further increasing the propensity of Mexican workersto migrate
to the United States. The adverse effects of dollarization could be reversed if the adoption of the dollar
asamedium of exchange sgnas amore stable Mexican economy, reduces politic inefficiency in the
monetary system, and helps to attract more foreign capital. The paper investigates how Mexican
emigration to the United States responds to relative changes in economic conditions between the two
countries. The evidence indicates thet the illegd flow is very senstive to relative economic conditions,
and is more volatile when the Mexican monetary authorities adopt a fixed rate regime. In contragt, the

legd immigrant flow is not sengtive to changes in relative economic conditions.



DOLLARIZATION AND THE MEXICAN LABOR MARKET
George J. Borjas”®

l. Introduction

The adoption of the U.S. dollar aslegd tender in Mexico may have a profound impact on the
Mexican labor market, as well as on what is perhaps the most important—and politically senstive—Ilink
between the Mexican and American economies, the large-scae migration of Mexican naionasto the
United States. There is some uncertainty about whether dollarization will make the Mexican labor
market more sengtive to asymmetric shocks, or help stabilize the Mexican economy. On the one hand,
dollarization would reduce the number of policy parameters a the disposd of the Mexican government
to tackle the effects of idiosyncratic adverse shocks, and would lead to more volatility in employment
and perhgps alarger emigrant flow. On the other hand, dollarization would expose the Mexican
economy to amore sophigticated regime of monetary policy, and might help reduce economic volatility.1
This“dollarization externality” could hasten the process of economic convergence between Mexico and
the United States and greatly reduce the incentives of Mexican nationas to emigrate.

This paper presents atheoretica examination of how dollarization affects wages and
employment in the Mexican labor market. A smple economic model shows that by adopting afixed rate
regime tied directly to the U.S. dollar, Mexican policy-makers are in effect giving up “a degree of

freedom” in their toolkit of policy remedies. If dl other pricesin the Mexican economy were flexible,

* Pforzheimer Professor of Public Policy, John F. Kennedy School of Government, Harvard University; and
Research Associate, National Bureau of Economic Research. | am grateful to Marco del Negro, Gerardo Esquivel,
Elisabeth Huybens, Andrew Rose, Dani Rodrik, and Stephanie Schmitt-Grohé for very helpful suggestions, and to
Gordon Hanson for generously sharing his data.

1 Studies of theimpact of dollarization on other devel oping economiesinclude Calvo (1997b) and Moreno-
Villdaz (1999).



asymmetric adverse shocks in productivity or in foreign investment would have the same impact
regardless of whether the Mexican economy was dollarized or not. However, if there were
imperfections in the Mexican economy, such as downward wage rigidity, the adverse shocks would
lead to more unemployment and increase the propengty of Mexican workers—employed in both the
tradable and non-tradabl e sectors—to migrate to the United States.

The adverse effects of dollarization could be attenuated, and perhaps even reversed, if the
adoption of the dollar as a medium of exchange Sgnds a more stable Mexican economy, and helpsto
attract more foreign capitd. In doing so, dollarization would hasten the process of economic
convergence between Mexico and the United States, perhaps leading to alarge reduction in the number
of Mexican emigrants.

To illudrate the potentia importance of dollarization on the politically senstive issue of Mexican
emigration to the United States, the paper aso presents an empirica study of how both legd and illegd
flows of Mexican immigrants respond to relative changesin economic conditions between the two
countries.2 There has been avery rapid rise in the number of Mexicans who migrated to the United
States in the past few decades, with Mexican nationas becoming an ever-more important component of
the foregn-born population in the United States. During the 1950s, about 30,000 thousand Mexican
immigrants entered the United States legally during atypicd year. By 1996, the United States was
admitting 164,000 Mexican nationds legaly. The Immigration and Naturdization Service dso estimates

that another 150,000 Mexicans entered—and stayed in—the United States illegally. If we account for

2 studies of the economic performance of Mexican immigrantsin the United Statesinclude DeFreitas (1991)
and Trejo (1997). Borjas, Freeman, and Katz (1997) and Schoeni (1997) analyze the |abor market impacts of the large-
scale migration of less-skilled workers, particularly Mexican immigrants.



both the legdl immigrants and the undocumented workers, the Mexican immigrant flow in the 1990s was
10timesaslarge asit wasin the 1950s. As aresult of these trends, Mexican nationals made up only 6.2
percent of the foreign-born population in the United States in 1960, but made up over 27.1 percent of
the foreign-born population by 1998.

The evidence reported in this paper indicates that the number of illegal immigrants apprehended
in any given year isvery sendtive to relative economic conditions. The number of gpprehensonsrises
when the red wagein the U.S. labor market increases or when the real wage in the Mexican |abor
market fals. Moreover, the dadicity of gpprehensions with respect to the Mexican wageis larger when
the Mexican monetary authorities adopt a fixed exchange rate regime. Dollarization, therefore, islikely
to be associated with much greater volatility inillegd immigration. In contrast, the evidence indicates that
the flow of legd immigrantsis unresponsive to changes in economic conditions, probably because of the

types of immigration policies that regulate legd immigration into the United States.

Il. Framework
To illugrate the impact of dollarization on the Mexican labor market—as well as on the
incentives of Mexican workers to migrate to the United States—it is convenient to examine ahighly

stylized theoreticd framework.3 The modd sketched in this section builds on related work by Rodrik

3 Classic studies that investigate how exchange rate regimes affect economic outcomes include Friedman
(1957) and Mundell (1961). Although alarge literature examines how exchange rate regimes affect macroeconomic
outcomes, few of these studies focus on labor market issues; see Sachs (1980) for an exception.



(1999), which andyzes how different exchange rate regimes dter the distribution of wagesin the labor
market.4

Suppose that the utility of the representative consumer/worker in Mexico depends on the
consumption of two goods. One of these goods, |, isimported from abroad (and, more specificdly,
imported from the United States); the other (C,) is a non-tradable good that is produced and consumed
within Mexico. Workersin the Mexican labor market aso produce a tradable good, C,, thet is

exported to the United States. The utility function of the representative consumer in Mexico is given by:

(@)} U=alogl+(1-a)logCy—v(Ly+L,),

where L, gives the amount of time that the typical Mexican worker devotes to producing the non
tradable good, and L ; gives the amount of time thet the typical Mexican worker devotes to producing
the tradable good that is exported to the United States. The utility function in (1) usesthe functiona form
introduced by Hansen (1985) and Rogerson (1988) to study the impact of “indivisible’ [abor in rea
business cycle models> It is useful to interpret the quantities L, and L, asthe total number of workers
supplied to each of the two employment sectorsin the Mexican labor market.

The production function for the tradable good manufactured in Mexico is given by:

4 Rodrik (1999) allows the domestic economy to produce two tradable goods and one non-tradable good,
but hasinelastic labor supply to each sector as well as wage differentials across the sectors. Rodrik usesthis
framework to examine how the choice of an exchange rate regime alters the distribution of wagesin the economy. The
assumption of inelastic supply to each sector precludes Rodrik from examining how exchange rate regimes alter the
incentives to emigrate the domestic economy. | am grateful to Stephanie Schmitt-Grohé for recasting my original
theoretical framework in terms of the indivisible |abor model in the real business cycle literature. The framework
presented in the paper uses and extends the Schmitt-Grohé reformulation.

5 Mulligan (1999) discusses the economic implications of the indivisibility assumption.



@ C,=p, L,

where p, isaproductivity shifter and b < 1. The production technology used to produce the non-
tradable good issmpler. In particular, the margind product of workersin the non-tradable sector is
normalized to equal 1, so that the total amount of the non-tradable good produced issmply L, (and C,
= Lo)-

Suppose that labor flows within the Mexican economy equilibrate the wage between the
tradable and non-tradable sectors. The single wage in the Mexican economy isthen denoted by w.6 Let
the world price of both tradable goods (i.e., the good produced in the United States and consumed in
Mexico, as well asthe good produced in Mexico and consumed in the United States) be equal to 1,
and let e be the exchange rate between the two countries. In particular, e gives the number of Mexican
pesos per U.S. dollar. Findly, let p be the price of the non-tradable good in Mexico. The totd income

of the Mexican economy then equas.

©) Y=eC,+pCy=ep, L, +pL,.

6 An earlier draft of this paper considered the situation where different types of skills are required to
produce each of these two goods, and where it was very costly to retool a particular worker with the skills that would
permit this worker to move across sectors. As aresult, there was nointernal intersectoral mobility of workers within
the Mexican labor market. The theoretical analysisled to exactly the same qualitative results as those derived from
the current framework.



The representative Mexican household maximizes the utility function in (1) subject to the income

congraint given by equation (3). The first-order conditions resulting from this maximization problem are:

(44) %zl e
1-a _

(4b) c =Ip,

(4c) v=1w.

The smultaneous solution of these equationsimpliesthat | = 1/Y. We can then write the demand

functions and the labor supply function as.

) c=2Y,
e
© c, =42,
" p
) w = VY.

Because labor flows equilibrate the wage across sectors, it must be the case that the value of

margind product of labor isequd in the two sectors. Thisimplies:

®) w=p=bp,,°*.



Suppose there is trade balance between the United States and Mexico. The trade balance

equation isthen given by:

9) 1=C,.

Findly, to close the modd we need to define the exchange rate policy adopted by the monetary
authoritiesin Mexico. It is useful to consder initidly the case where Mexico adopts a flexible exchange

rate. The monetary policy can then be summarized as”’

(10) M =gY,

where M gives the fixed money supply and g is a constant.

Equations (5)—(10) define an equilibrium system with Six equations and six unknowns. To
illugtrate the impact of dollarization on wages and employment in Mexico, it isindructive to first consder
the smplest case. In particular, suppose the Mexican authorities adopt a flexible exchange rate—so that
equation (10) holds—and that there are no frictions in the Mexican labor market (such as downward
wage rigidity). Suppose further that there is a sudden and unexpected rea adverse shock on the

productivity of Mexican workers employed in the tradable sector, with p, measuring the percentage

7 Ethier (1995, Chapter 14) presents a clear discussion of the link between exchange rate regimes and
monetary policy.



change in the marginal product of workersin that sector (p, < 0).8 By differentiating the Six equations
that define the equilibrium, it can be shown that the adverse productivity shock will leed to the following

changes in the Mexican economy:

(11) W- e=p,,
(12) L, =0.
(13) L, =0.

The productivity shock in the tradable sector induces a decline in the real wage for dl Mexican workers,
but does not change tota employment in elther sector. Because both the wage and the exchange rate
aeflexible, changesin prices take up the full brunt of the productivity shock. In other words, the
monetary authorities Smply devaue the real wage in the Mexican economy by the full amount of the
productivity shock.

It turns out that this Smple mode—uwith flexible exchange rates and no market imperfectionsin
the Mexican economy—serves as a good benchmark againgt which one can assess the impact of
dternative exchange rate regimes. Condder, for example, the adoption of afixed rate regime by the
Mexican monetary authorities, of which dollarization is a particular example. Equation (10), which
defines Mexican monetary policy in the presence of flexible exchange rates no longer holds, and is

instead replaced by e = e. Because other prices in the economy remain flexible, the red wage will ill

8 Throughout the analysis, thettildais used to denote a percentage change. Mendoza (1995) presents a more
detailed analysis of the link between economic shocks, exchange rates, and macroeconomic outcomes.
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adjust fully to the productivity shock, and the wage and employment responses given by equations (11)-
(14) completely describe the adjustments that take place in the Mexican labor market. In short, fixed
exchanged rate and flexible exchange rate regimes have smilar [abor market implications aslong as
other prices in the Mexican economy can adjust fully to the productivity shock.

The fixed and flexible exchange rate regimes will have different labor market effects when there
is an imperfection in the Mexican economy that prevents full adjustment of prices. Such an imperfection
could arise because of downward wage rigidity. Suppose, in particular, that Mexico dollarizes the
economy, so that equation (10) is replaced by e = e. And suppose further that there is nomind wage
rigidity, so that the labor supply function in equation (7) is replaced by w = w. Differentiation of the

equations defining the equilibrium yidds

(14) W- 6=0,
- _ B,

(15) L=
- _ B,

(16) L=t

In short, real wages (in terms of the exchange rate) are fixed, but employment is varigble when there is
an adverse supply shock. Nomina wage rigidity preverts the labor market from adjusting through price
changes, and a fixed exchange rate prevents the monetary authorities from responding to the adverse
productivity shock through a devauation of the peso. Therefore, the dollarization of the Mexican

economy—combined with nomina wage rigidity—implies that employment fluctuationsin the Mexican
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economy will be much more volatile. In other words, the economy will adjust to adverse productivity

shocks through changes in employment.

Unemployment and Emigration

To link the various exchange rate regimes to the incentives of the Mexican population to
emigrate to the United States, one must specify who the emigrants are likely to be. A smple gpproach
would be to define the emigrants as a“residud,” the sample of unemployed workers. The gpplication of
this definition to the result presented in the previous section would then indicate that emigration islikely
to be greater when there is afixed rate regime—as long as the Mexican economy aso has downward
wage rigidity.

This concluson, however, is not very gppeding because even though the fixed rate regime leads
to more unemployment, it is o the case that the flexible rate regime leads to alower red wage (i.e,

W- €=p,). In other words, adownward productivity shock lowers the wage in Mexico relative to that

in the United States. Although there is no unemployment under aflexible rate regime, the real wage
decline would itsdlf induce some Mexican workers to move to the United States, where they can now
get ardatively higher payoff for their labor. A better conceptua gpproach to the emigration issue,
therefore, would alow for an upward-doping labor supply curve to the Mexican labor market. Asred
wages go up or down, more or fewer Mexican workers would be willing to remain in the Mexican
economy.

The modd can generate an upward-doping labor supply function by specifying adightly

different utility function for the representative consumer. In particular, suppose that U can be written as.
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(17) U=alogl +(1- a)logC, - ve(L, +L ).

The specification of the utility function in equation (17) incorporates two changes over the smpler utility
function specified in (1).° First, note that the disutility of working is nonlinear in (L + L;), so that higher
wages are required to motivate more Mexican workers to enter the Mexican labor market. Second,
Mexican workers get more disutility from work when the exchange rate is very high—that is, when the
Mexican peso has little vaue releive to the American dollar. Aswe shdl see, theincluson of the
exchange rate e in equation (17) will generate an upward-doping labor supply curve in terms of the
wage rate in the Mexican labor market relative to the wage rate in the U.S. economy (or w/e).

The 9x equations defining the equilibrium in the Mexican economy are now given by:

(18) Demand for tradable good: | = ﬂ.

e
(19) Demand for non-tradable good: C,= (1-a)Y

p

(20) Labor supply: w=ev(L,+L,)Y.
(21) Margind productivity condition: w= p=bp, le'l .
(22 Baanced trade equation: | =C,.
(23) Fexible exchange rate: M =gY.

9 The utility function in (17) belongsto aclass of preferences that iswidely used in the real business cycle
literature. The functional form satisfies all the conditions specified in King, Plosser, and Rebelo (1988) for preferences
to be compatible with balanced growth. The functional form also implies that the Frisch labor supply elasticity is
unity, which is more appealing than the infinite Frisch elasticity implied by the indivisible labor assumption used in
the previous section.
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Condder again an adverse shock on the productivity of workersin the tradable sector, and
assumeinitiadly that Mexico adopts a flexible exchange rate and that there are no wage rigiditiesin the
Mexican economy. By differentiating equations (18)—(23), it is easy to show that the wage and

employment responses in the Mexican economy are given by:

I
(29) w- é b’

- _ B
(25) L0_2-b1

-_ B
(26) Lo

Because the labor supply curve is now upward doping, the adverse productivity shock changes
both real wages and employment. Figure 1 illustrates what happens in the tradable sector in response to
the productivity shock. Initidly, the economy isin equilibrium at point A. The productivity shock
generates a downward shift in the labor demand curve to D’, moving the economy to point B and
lowering both real wages and employment. Suppose that the flow of emigrants (E) generated by the
adverse productivity shock is given by the pool of newly unemployed workers, so that E = —(dL, +

dL,). The number of emigrants from the Mexican economy to the United Statesis then given by:

(27) EFLEXIBLE:- (Lo+ L1)2F?—1b>0-



14

Consder now the consequences of an adverse productivity shock when Mexico adopts a fixed

rate regime and there is wage rigidity in the Mexican economy. It is easy to show that the employment

and wage shifts are now given by:
(28) W- =0,
- _ b
29 = :
(29) Ly 1b
-_ b
30 = :
(30) L b

In terms of Figure 1, the presence of afixed exchange rate and wage rigidity leaves the red wage at the
initid level, 0 that the economy moves to point C, implying that the employment declineis larger than it
would have been had there been no wagerigidities. In particular, the number of emigrants generated by

the adverse productivity shock is.
(31) EFIXED =- (L +L1)1F_)_1b>0'

The comparison of equations (27) and (31) clearly indicates that unemployment in Mexico—and hence
emigration to the United States—will be larger when the Mexican monetary authorities dollarize the

economy.



15

Therefore, the fixed exchange rate increases the number of emigrants because the fixed
exchange rate—along with other market imperfections in the Mexican economy—prevents the
Mexican labor market from optimaly adjusting to the adverse productivity shock through price changes.
The inefficiencies created by a fixed exchange rate encourage Mexican workers to find economic
opportunities in those economic sectors that were unaffected by the productivity shock, such asthe

U.S. labor market.

Benefits from Dallarization

Despite the unambiguous nature of the results presented in the previous section, it has been
argued that dollarization may have beneficid impacts on the Mexican labor market, and may reduce the
incentives of Mexican workers to migrate to the United States. This argument typicaly assumesthat the
adoption of the dollar aslegd tender would impart some benefits on the Mexican economy.

For ingtance, dallarization might reduce uncertainty about economic trendsin the Mexican
economy and minimize the influence of palitica interference, inefficiency, and corruption in the setting of
monetary policy. These “externdities’ from dollarization could then improve the efficiency of the
Mexican economy, increase the amount of foreign capitd flowing into the country, and hasten the
process of economic convergence between the United States and Mexico.10 The reduction of the wage
gap between the two countries would then help reduce the Size of the emigrant flow snce income

differentias are probably a key determinant of the migration flow between the two countries.

10 Bacchetta and van Wincoop (1998) present atheoretical discussion of how exchange rates affect capital
flows. Calvo (1999a) argues that the benefits from dollarization should not be assessed by comparing afully-
dollarized economy with aflexible exchange rate regime, but by comparing afully-dollarized economy with the
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Although these externdities are theoretically plausble, thereislittle empirica evidence that
documents the size of the externdity, or that even provestheir existence in other merging economies. In
particular: How does dollarization move an emerging economy to amore efficient alocation of
resources? By how much does dollarization increase the amount of foreign investments in countries that
adopt thistype of fixed rate regme? By how much does dollarization narrow the income gap between
the adopting countries and the United States?

It isdso important to note that even if the externdities did exit, they may not be sufficiently
large to overcome the adverse impacts that a fixed rate regime—in the presence of nomind wage
rigidity—would have on employment in the Mexican economy. To illustrate, consder the following

extension of the theoretica framework developed above. Suppose the trade ba ance equation were
given by:

(32) p Lok =Y.
e

where K gives the (exogenous) vaue of the foreign capitd infusion into the Mexican economy. As
before, the Mexican economy is hit by an adverse productivity shock, with p, <O0. It iseasy to show
that the number of emigrants generated by this productivity shock in the presence of aflexible rate

regimeis

economic outcomes that result from partial dollarization, where part of the economy, such as the debt, is already
dollarized.
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- 2q+dq oIO Lae 1+dq t}r)
b-bdqy @ ‘&2-b-bdg g >

(33) Erexie =" Lo €5 b-bdg
where =K /@,L.°+ K), andd = Ly/(Ly + L,).

Dollarization shifts the incentives for foreign investors to invest in the Mexican economy. In
particular, suppose that if the Mexican monetary authorities dollarize the currency the externdity takes
the form of an infusion of foreign capitd. Let K give the percentage change in foreign investment, with

K > 0. It can be shown that the number of emigrants generated by a productivity shock in the presence

of afixed rate regime and wagerigidity is

a-q. P,

(34) Eexen =" LOQ—bpl +qK; 1-b’

The comparison of equations (33) and (34) indicates that the difference in the number of

Mexican emigrants under the two exchange rate regimesis

) __ €L, (1- dg)d- bQ)+L1(1+dCI)U
(35) EFI)(ED EFLEXIBLE 8 (1 b)(2 b bdq) qLOK

The bracketed term in (35) is positive, so that the adverse productivity shock gtill generates a*“ direct”

effect that induces more Mexicans to migrate to the United States under a fixed rate regime. This effect,
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however, could be reversed the greater the importance of foreign investment to the Mexican economy
(i.e., the grester q) and the greater the dollarization externdity (i.e., the greater K).

In the end, the question of whether dollarization increases or decreases the incentives of the
Mexican population to migrate to the United States is an empirica question. On the one hand, the
dollarization externdity would tend to reduce the number of emigrants. On the other hand, the fact that
the dollarized economy could not adjust fully through price changes would tend to increase the number
of emigrants. The net impact of dollarization could then be determined only by collecting evidence on the
quantitetive value of the externdity and comparing this effect to the potentially adverse employment

impact of fixed rate regimes.

lll. Exchange Rate Regimes and Emigration from Mexico

The theoretica framework suggests that the number of Mexican emigrants depends not only on
differencesin economic conditions between the United States and Mexico, but aso on the exchange
rate regime adopted by the Mexican monetary authorities. The empiricd analyss presented in this
section investigates if the flow of both legal and illega immigrants from Mexico responds to economic
factors, and if this response depends on the exchange rate regime adopted by the Mexican monetary
authorities. It is useful to first examine the determinants of illegd immigration to the United States
because this flow islikely to respond swiftly to changing economic conditionsin the two countries.

The latest wave of illegal immigration from Mexico began in the late 1960s, after the
discontinuation of the bracero program. This program was launched in 1942, when the U.S. and

Mexican governments agreed to alow the temporary migration of agricultura workers due to alabor
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shortage caused by World War 11. The program continued in various guises until 1964, when it was
unilaterdly ended by the United States. The main reason given for the discontinuation at the time was the
undocumented presumption that the bracero program depressed the wages of native-born American
workersin the agriculturd indudtry.

The number of illegd diens gpprehended by the Border Patrol began to increase soon after the
bracero program ended. In 1964, fewer than 42,000 Mexican illegd aiens were apprenended; by
1974, nearly 710,000 Mexican illegd diens were gpprehended. The number of gpprehensions pesked
in 1986 when 1.7 million Mexican illegd diens were gpprehended. In 1986, Congress enacted the
Immigration Reform and Control Act (IRCA), hoping to stop the flow of illegd diens by providing
amnesty to alarge number of illega diens dready resding in the United States, and by setting up a
system of employer sanctions desgned to pendize employers who knowingly hireillegd diens. Nearly
2.7 millionillegd dienswere granted amnesty (of whom about 2 million were Mexicans). The employer
sanctions, however, did not achieve their objective. After atemporary dip, the number of annua
gpprehensons of Mexican illegd diens rose seadily in the early 1990s. By the mid-1990s, over 1
million Mexican illegd diens were being apprehended annudly.

Fgure 2 shows the trend in the number of monthly gpprehensions made by the Border Patrol on
“linewatch” duty. The data on linewatch gpprehensions are useful becausetheillegd diensare
goprehended while they are attempting to enter the United Statesillegdly.1 Asareault, thetrend in

linewatch gpprehensonsislikely to be most correated with changing economic conditions. Although the

11 The Border Patrol also captures many personsin locations away from the border. However, we do not
have any information on when theillegal aliens captured in “non-linewatch” duty entered the United States. Asa
result, the data on non-linewatch apprehensions need not reflect the economic conditions facing the two countries at
the time of the arrest.



20

data on linewatch apprehensions refers to dl apprehensions made by the Border Petral, it turns out that
99.2 percent of linewatch agpprehensionsin the 1977-96 period occurred at the U.S.-Mexico border.
The figure illustrates the highly seasond nature of apprenensions. Linewatch apprehensions tend to peak
in the spring (at the height of the growing season), and typicaly reach their annud lows in December.

It isworth noting that sudies of the determinants of the Sze of the illegd immigration flow
typicaly focus on the trends in the gpprehension data summarized in Figure 2 because we do not know
how many illegd diens actudly enter the United States & any point in time. The use of the dataon
goprehensonsiis problematic because 1 million annua apprehensons may imply that 1 million different
persons were caught trying to enter the United Statesillegdly, or that 100,000 persons were each
caught ten times during the entry attempt. In other words, the number of apprehensons depends on the
probability that someone attempting to enter the country illegdly is caught by the Border Petrol, and
there are no reliable estimates of the apprehension probability or of how this probability has changed
over time.

Despite this measurement problem, it is not difficult to isolate the impact of economic variables
on the Sze of theillegd dien flow (as opposed to the number of apprehensions). We can write the

number of illega dienswho are apprehended at timet as:

(36) log A, =log p, +log I,

where A, gives the number of apprehensions, p, gives the probaility of apprehension; and I, givesthe

number of persons who attempt to enter the United Statesillegdly. To isolate the impact of economic
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factorson I, (the relevant messure of illegd immigration), it is crucia to control for differencesin the
probability of apprehenson over time.
The empirica andys's esimates the following reduced-form regresson modd using a measure

of Border Enforcement activities to adjust for secular variaions in the probability of gpprehension:

logA =d,logA , +d,log A, +a,logH, +a,logH +f jlog W' +f, log W,
+b, log(ew’®)+b, log(e_,w3) +other variables,

(37)
where A, gives the number of baseline gpprehensions made by the Border Petrol in month t; H, givesthe

number of person-hours spent by the Border Patrol policing the U.S. border; w" isthe red wageinthe

manufacturing sector of the Mexican economy (available since 1968), deflated by the Mexican

consumer price index; e, is the exchange rate (defined as the number of pesos per dollar); w®isthered

wage in the manufacturing sector of the U.S. economy, deflated by the U.S. consumer price index.
Note that both of the wage variables in the regresson are in units of Mexican pesos and that the
regression dlowsfor lagged effects in the key variables.12 The “other variables’ in the regression
include a vector of fixed effects indicating the month of the year (to control for seasondity effectsin
apprehensions), and atime trend (set to unity for January 1968).13 The regresson is estimated usng

datafor the period January 1968 through December 1996.

12 The data on apprehensions, border enforcement, real wages in the Mexican manufacturing sector, and the
exchange rate are drawn from Hanson and Spilimbergo (1999). The U.S. data on wages in the manufacturing sector
and the consumer priceindex are availablein the website of the Bureau of Labor Statistics.

13 The regressions also include dummy variablesindicating if the datais for the post-1977 period or for the
post-1990 period, as well as interactions between these dummy variables and the time trend. These variables control
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Fgures 3, 4, and 5 illugtrate the trends in the red wage datafor Mexico and the U.S,,
respectively, as well asin the exchangerate. It is evident that the Mexican red wage has experienced
severd periods of substantial decline, typically associated with amgor deva uation of the currency, asin
1982-83 and in 1994-95. The U.S. red wage fdl dightly in the 1980s, but the drop was dight
compared to the decline observed in the Mexican economy. Findly, the trends in the exchange rate
illugtrate the impact of the severe devauation of the Mexican peso in the past two decades.

Thefirgt two columns of Table 1 report the estimates of the key parameters of the regression
mode. The firgt column smplifies the specification of equation (37) by omitting the lagged varigbles from
the regression, while the second column reports the estimates of the full specification. It is evident that
both specifications generate smilar quditative results. In particular, the number of Mexican illegd diens
apprehended by the U.S. Border Patral is quite sengtive to enforcement expenditures, aswell asto
changes in economic conditionsin Mexico and the United States.

The lagged specification implies that the long-run dagticity of gpprehensons with respect to
enforcement is .216, so that doubling the number of person-hours spent by the Border Patrol policing
the border increases the number of gpprehensions by about 20 percent.14 The long-run dadticity of
gpprehensions with respect to the Mexican red wage is -.65, suggesting that a subgtantid reduction in
the Mexican real wage will lead to alarge increase in the number of apprehensons. Findly, the

regression reveds that the long-run easticity of apprehensions with respect to the U.S. red wageis .61.

for administrative changes in the way that the Immigration and Naturalization Service measures apprehensions (see
Gordon and Hanson, 1999). In addition, the regression includes dummy variablesindicating if the dataisfor the post-
1986 period (to control for the impact of IRCA on illegal immigration), and if the dataisfor the post-1994 period (to
control for both the impact of the enactment of Proposition 187 and for a policy change, discussed below, that
regulates how illegal immigrants can adjust their status to become legal residents of the United States), aswell asfor
interactions between these dummy variables and the time trend.
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It seems, therefore, that the number of illegd diens gpprehended depends on economic conditionsin
both Mexico and the United States.

The theoreticd analyds presented earlier suggests that the response of illegd immigration to
changes in economic conditions (such as a change in the Mexican wage atributable to an adverse
productivity shock) will differ depending on whether the Mexican authorities adopt afixed or flexible
exchange rate regime. The Mexican monetary authorities changed the exchange rate regime severd
times between January 1968 and December 1996.15 Prior to February 1982, Mexico had a pegged
exchange rate. In practice, however, the exchange rate did not change much during this period—so that,
in effect, Mexico had afixed exchange rate until early 1982. The exchange rate was then alowed to
float fredy between February 1982 and August 1982, at which time Mexico adopted an exchange rate
regime of “predetermined depreciation.” The monetary authorities, however, set ardatively high
depreciation rate, s that the exchange rate was dlowed to effectively float from February 1982 until
February 1988. In March 1988, the predetermined depreciation rate was set to zero for one year—
essentidly re-imposing afixed rate regime, and this depreciation rate was kept low until December
1994. The exchange rate was then alowed to float beginning in January 1995. These changesin
exchange rate regimes are evident in Figure 5, which shows the secular trend in the Mexican exchange
rate (in terms of the U.S. dollar) over the 1968-1996 period.

| estimated the regresson mode in equation (37) separately in each of two periods. the months

during which Mexico adopted a flexible exchange rate, and the months during which Mexico adopted a

14 The standard errors of the long-run elasticities are cal cul ated using the delta method.
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fixed exchange rate.26 The remaining columns of Table 1 report these regressions. It is evident that the
exchange rate regime has a sgnificant impact on the estimated dadticity of gpprehensons with respect to
the Mexican wage. The long-run dasticity was—.55 during the years in which Mexico adopted aflexible
exchange rate. In contragt, the elagticity was twice as high, or —1.11, during the yearsin which Mexico
adopted afixed exchange rate. A 20 percent drop in red wages, therefore, generates a 10 percent
increase in gpprehensions when Mexico adopts a fixed rate, and a 20 percent increase when Mexico
adopts a flexible rate. It should be noted, however, that the difference between the two eadticitiesis not
datidicdly sgnificant a conventiond levels (dthough the difference is Sgnificant in the Smpler regresson
gpecification that omits the lags).17

The theoreticd andys's presented earlier indicated that Mexican unemployment—and hence
emigration to the United States—would be much more sengtive to productivity shocksif Mexico
adopted a fixed rate regime than if Mexico adopted aflexible rate regime (aslong as there were dso
nomind wage rigidities in the Mexican economy). The data suggest that a decline in the Mexican red

wage leads to alarger emigrant flow if the Mexican monetary authorities adopt a fixed rate regime.18

15 The International Monetary Fund (various i ssues) documents the timing of changes in exchange rate
regimes. Del Negro and Obiols-Homs (1999) present avery useful history of the changesin Mexican monetary policy
and exchange rate regimes during the period under analysis.

16 In particular, | classify the data so that Mexico had an effective floating rate between February 1982 and
February 1988, and after January 1995. Mexico is assumed to have adopted afixed ratein all other months.

17 The regressions al so indicate that the elasticity of apprehensions with respect to the U.S. wage is much
more positive during the yearsin which Mexico adopted a fixed exchange rate.

18 |t isimportant to stress that the empirical evidence does not provide adirect test of the theory. In the
presence of afixed rate regime and nominal wage rigidity, the theory impliesthat an adverse productivity shock to the
Mexican economy |leads to more emigration because real wages are constant. The regression estimated in this
section, however, measures the correlation between illegal immigration to the United States and changesin the
Mexican real wage. My interpretation of the empirical evidence implicitly assumes that (unobserved) productivity
shocks are correlated with movementsin the real wage. This interpretation may be valid if there are imperfectionsin
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Both the theory and the evidence, therefore, seem to suggest that dollarization will make illega
immigration to the United States much more volatile (in the sense that illegd immigration will be more

responsive to specific changesin the economic opportunities offered by the Mexican labor market)

Determinants of Legal Immigration

Many Mexicans dso migrate legdly to the United States. Immigration policy in the United
States, however, introduces a number of important rigiditiesinto the system, making it unlikely that the
flow of lega immigration from Mexico can be as respongve to changing economic conditions as the
flow of illegd immigration.

Prior to 1965, U.S. immigration policy was guided by the nationd- origins quota system. Under
this system, visas dlocated to persons who originated in the Eastern Hemisphere were awarded mainly
on the basis of nationd origin (with two countries, Germany and the United Kingdom, receiving about
60 percent of the available dots). In contrast, persons originating in the Western Hemisphere were
exempt from the quotas and faced no numerical restrictions on the number of visas, presumably because
of the close economic and political ties between the United States and its geographic neighbors. Visas
for Western Hemisphere applicants were awarded on afirg-come, firs-served basis aslong as the
persons satisfied along list of hedth, mord, and politica requirements.

The 1965 Amendments to the Immigration and Nationdity Act (and subsequent minor
legidation) repeded the nationd origins quota system, set a world-wide numericd limit (507,000 visasin

1996), and enshrined a new objective for avarding entry visas among the many gpplicants: the

the Mexican economy, besides perfectly rigid nominal wages, that prevent wages from fully adjusting to the
productivity shock. The incomplete wage adjustments would force the Mexican labor market to adjust partly along
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reunification of families. The United States sets asde the bulk of the visas (62 percent in 1996) to
certain persons who have relatives dready resding in the country, including the adult children and
sblings of U.S. citizens, aswdl as the spouses and minor children of permanent resdent diens.
“Immediate’ rdaives of U.S. citizens—such as spouses, parents, and minor children—are exempt from
the numericd limits and are entitled to immediate entry. In the mid-1990s, 32 percent of the immigrants
entered with an “immediate relative’ visa, and over 70 percent entered through one of the family
reunification provisons of the law.19

The family reunification provisons a the heart of U.S. immigration policy likely cregte a
“multiplier effect” where the presence of a certain number of immigrants from a particular country in the
United States virtualy ensures that more immigrants will originate from that country in the future, asthe
current immigrants sponsor the entry of additiona relatives. Consder, for ingtance, the long-run impacts
of admitting amarried couple into the United States. After five years (the time required for
naturdization), both of these immigrants can gponsor the entry of their sblings. Once the sblings arrive
in the United States, they can then sponsor the entry of their gpouses, who can in time sponsor the entry
of thelr gblings, and so on. Because there are numerical restrictions on the number of visas dlocated to
particular types of family preferencesin any given year, the multiplier effect generates long queues that
determine when the sponsored relatives can actudly enter the United States. In September 1999, for

example, the State Department was processing gpplications for the entry of unmarried (adult) sons and

the employment margin, affecting the emigration decisions of individual workers.

19 U.S. Immigration and Naturalization Service (1997), p. 34. The period refersto 1994-96, so that the
statistics are unaffected by the large number of illegal aliens who received amnesty and were awarded permanent
residence in the early 1990s.
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daughters of U.S. citizens that were filed in October 1993, as well as gpplications for the entry of the
gblingsof U.S. citizensthat werefiled in August 1988.

These long queues suggest that the legd immigration flow islikely to be quite insengtive to
trangtory changesin economic conditionsin either country. After these longs waits, the legal immigrant
will choose to move to the United States when he or she reaches the head of the queue regardless of the
year-to-year blipsin rdative red wages. Over the long haul, of course, the lega immigrant flow should
be more responsive to permanent trends in economic variables, such as a narrowing of the wage gap
between Mexico and the United States. But the long-run eadticity of legd immigration with respect to
relative wages may be rdatively smdl smply because family reunification plays such a centrd rolein
U.S. immigration policy.

| use the Immigrants Admitted to the United States surveys, a set of micro data files constructed
by the Immigration and Naturdization Service (INS), to andyze the link between exchange rate regimes
and legd immigration. These datafiles contain arecord for each person admitted legdly to the United
States between 1972 and 1996.

There are two types of legd Mexican immigrants in these data.20 Some of the immigrants
admitted in any given year are “new arrivas” namdy Mexicans who have migrated to the United States
legdly at that particular time. The INS reports the month and year of admission for these new
immigrants. Other immigrants in the files, however, are Mexicans who have “ adjusted gtatus’. An

immigrant who adjusted status in March 1982, for example, might have entered the United Statesin

20 A large number of the Mexican legal immigrants admitted in the 1990s were illegal aliens who had received
amnesty through the 1986 |mmigration Reform and Control Act. The INS datafiles do not contain any information on
these immigrants.
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September 1975 using aforeign sudent visa Thisimmigrant might have married aU.S. citizen in the
intervening years. He or she then gpplied to the INS to adjust status (i.e., to receive a permanent
resdent visaor “green card”’) and the INS granted this adjustment in March 1982. The INS does not
report the year and month of admission for these types of immigrants2? Instead, the date reported in the
INS datafiles gives the month and year in which the immigrant adjusted status.

To provide acloser link between changing economic conditions and the flow of legd immigrants
from Mexico to the United States, | redtrict the andysis to immigrantswho are “new arivas.” | then
used the INS data files to congtruct a monthly time series of newly arrived Mexican immigrantsin the
United States for the January 1972- September 1996 period. Figure 6 showsthe trend in the flow of
newly arrived Mexican immigrants during this period, and contrasts this trend with the basdline
gpprehensions data used earlier. It is evident that there is little connection between the two data series.
The gpprehensons datareved asteady increasein illegad immigration over the period (dthough some of
the rise may be accounted for by more intensive border enforcement), while the sze of the legd
immigrant flow is relaively steady over much of the period. In fact, the correlation between the two
seriesis-.073.22 |t seems, therefore, that the determinants of the flow of new Mexican immigrants are

quite different than the determinants of illegd Mexican immigration.

21 Actually, the INS data files have afield that is supposed to report the year (though not month) of entry
for the immigrants who adjusted their status. Thisfield, however, istypically blank for the Mexi cans who adjusted
status.

22 The partial correlation, after adjusting for month of entry, is-.137. The partial correlation, after adjusting
for month of entry and enforcement hours, is-.052.
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| estimated the regresson model in equation (37) using the number of legd immigrants asthe
dependent variable.23 Not surprisingly, the evidence reported in Table 2 suggeststhat thereislittle link
between the flow of legad immigrants and the Mexican wage rate, and that there is an inverse correlaion
between legd Mexican immigration and the U.S. wage (so that fewer Mexican immigrants cometo the
United States legdly when the U.S. wage is high). The weak (and erratic) evidence reported in Table 2
indicates that the timing of legd immigration to the United States is determined less by the economic
conditions a the time of the actud migration, and more by the rigidities generated by an immigration

policy that unilaterdly decides who gets to enter the United States and when.

V. Summary

This paper investigates how the dollarization of the Mexican economy will affect economic
conditions in the Mexican labor market, and particularly how dollarization will dter the incentives of
Mexican workers to migrate to the United States. In the past two decades, the Mexican economy has
reacted quite strongly to mgor devauations of its currency. During the currency crigs of 1994-95, for

example, the unemployment rate in large urban areas of Mexico more than doubled in less than ayear.

23 The regressions also include dummy variablesindicating if the datais for the post-1989 period or for the
post-1994 period, aswell asinteractions between these dummy variables and the time trend. The 1989 dummy
variable controls for an administrative change in the way that the data categorizesimmigrantsinto new arrivals and
adjustments. The 1994 dummy variable controls for a significant change in the policy that regulates adjustment of
status (known as the 245| program). This policy change particularly affected the counts of Mexican immigrants.
Beginning in September 1994, immigrants who had entered the United Statesillegally could adjust their status
without having to |eave the United States. This administrative change created huge backlogs for the INS and
dramatically changed how Mexican immigrants were categorized into “new arrivals’ or “adjustments.” For instance,
88 percent of the Mexican immigrantsin the INS datain 1992 and 1993 were classified as new arrivals. Thisfraction
dropped to 40 percent in 1995 and 1996. The change in policy—and the implication that many of the Mexican
immigrants who were classified as new immigrants before 1994 should probably have been classified as
adjustments—suggests that the regression results for legal immigration reported in Table 2 must be interpreted with
some caution.
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A smple economic modd of dollarization suggests that by choosing afixed rate regimetied
directly to the U.S. dollar, Mexican policy-makers are in effect giving up a degree of freedom in their
toolkit of policy remedies. If dl other prices in the Mexican economy were flexible, adverse shocksin
productivity or in foreign investment would have the same impact regardless of whether the Mexican
economy was dollarized or not. If there are imperfectionsin the Mexican economy, however, the
adverse shocks would likdly result in more unemployment, lower red wages for Mexican workers, and
agreater propengty for the typica Mexican worker to migrate to the United States.

It isaso possible, however, that dollarization generates anumber of beneficia externdlities, such
as providing asignd to foreign investors that the Mexican economy may become more stable. In doing
S0, dollarization might help attract more foreign capitd, help stabilize the Mexican economy, and hasten
the process of economic convergence between Mexico and the United States. This economic
convergence would then reduce the number of Mexican emigrants. There is, however, little empirica
evidence to suggest that these externdities are important by-products of dollarization.

The paper dso examined the extent to which the migration flow from Mexico to the United
States—both of illegd and legd immigrants—responds to differences in economic conditions between
the two countries. It turns out that the illega immigrant flow is quite responsive to economic variables,
and that it is much more volatile during those periods when the Mexican monetary authorities adopted a
fixed rate regime. In contrast, the lega immigrant flow is not sengtive to economic conditions

The differentid response of legd and illega immigration to economic conditions has important
implications for the impact of dollarization on migration from Mexico to the United States. Suppose that
adopting a fixed rate regime does not lead to avery rapid convergence in real incomes between the two

countries (o that dollarization externdities are small). Dollarization will then lead to a great ded more
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voldility in the flow of illegd immigrants—an outcome that is likely to be palitically senstive in both

countries—and may barely affect the number of persons who migrate legdly to the United States.
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Figure 1. Impact of an Adverse Productivity Shock on the Tradable Sector
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Figure 2. Number of Basdine Apprehensions, 1968-96
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Figure 3. Trendsin Mexican Real Wage, 1968-96
(monthly data)
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Figure 4. Trendsin U.S. Real Wage, 1968-96
(monthly data)

2.25

2.2 A

2.15 A

2.1 A

2.05 A

Log real wage in U.S.

2_

1 95 T T T T T T
1965 1970 1975 1980 1985 1990 1995 2000

Year

Source: U.S. Bureau of Labor Statistics website.



38

Figure 5. Mexican Exchange Rate, 1968-96
(new pesos per dollar)
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Figure 6. Trendsin Illegdl and Lega Immigration, 1972-96
(monthly data)
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Table 1. Determinants of Apprehensions of Mexican Illlegd Immigrants

Log apprehensons (t-1)

Log apprehensions (t-2)

Log enforcement hours (t)
Log enforcement hours (t-1)
Log red wagein Mexico (t)
Log red wagein Mexico (t-1)
Log red wagein U.S. (t)

Log red wagein U.S. (t-1)

Long-run dadicities:
Enforcement hours

Mexican wage

U.S. wage

R-squared
Samplesze

Notes. Standard errors are reported in parentheses.

Hexiblerate

Al years regime Fixed rete regime
787 641 714
(.054) (.116) (.063)

-.120 -.309 -.068
(.052) (.100) (.060)

475 454 1.051 .750 331 407
(.084) (.084) (222) (.254) (.108)  (.091)

-.335 .069 -.381
(.086) (.269) (.093)

-1.337  -.830 -850 -514 -2034  -.988
(.138)  (.188) (.144)  (.288) (.277)  (.250)

540 .002 539
(.188) (.294) (.257)

.386 .156 267 104 524 -.219
((064) (112 (.136) (.162) (.140)  (.189)

.036 -.008 551
(.117) (.140) (.194)

216 .630 -.140
(.190) (.487) (.187)

-.645 -.554 -1.108
(.313) (.423) (.412)

610 -.297 723
(.248) (.333) (.376)

978 .989 .936 .958 978 991

348 97 251
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Table 2. Determinants of the Number of Mexican Legd Immigrants

Log legd immigrants (t-1)
Log legd immigrants (t-2)
Log enforcement hours (t)
Log enforcement hours (t-1)
Log red wagein Mexico (t)
Log red wagein Mexico (t-1)
Log red wagein U.S. (t)

Log red wagein U.S. (t-1)

Long-run dadicities:
Enforcement hours

Mexican wage

U.S. wage

R-squared
Samplesze

Notes. Standard errors are reported in parentheses.

Al years H e;(;;féae Fixed rete regime

.952 .878 .810
(.059) (.099) (.075)

-.274 -.547 -.035
(.059) (.100) (.074)

-.113 -.062 -.417 -.226 -.614 -.056
(212)  (.301) (.694) (.718) (.248)  (.289)

105 -.224 -.038
(.302) (.778) (.290)

-.142 .602 .646 .300 .563 .690
(.252)  (.441) (.498)  (.883) (.371) (.474)

-.762 .080 -.635
(.432) (.876) (.476)

-.365 .269 .288 .854 -.504 .015
(.148)  (.248) (.478)  (.519) (171) (342

-.427 -.634 -.162
(.254) (.405) (.344)

130 -.225 -.312
(.578) (1.034) (.575)

-.497 2.086 .077
(.836) (1.893) (.921)

-.491 -.100 -.624
(.513) (.937) (.782)

.257 .698 305 .678 444 .795

297 94 203



