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 Impacts of Policy Reforms
 on the Supply of Mexican
 Labor to U.S. Farms:
 New Evidence from Mexico

 Stephen R. Boucher, Aaron Smith, J. Edward Taylor,
 and Antonio Yinez-Naude

 The availability of immigrant farm-workers from Mexico is a critical factor affecting the U.S.
 fresh fruit and vegetable sector. This paper uses retrospective panel data from rural Mexico
 to examine the impact of the North American Free Trade Agreement and the Immigration
 Reform and Control Act on the supply of migrant labor to the United States. We find that,
 in contrast to expectations, both policies were associated with an increase in migration to
 U.S. farm jobs from rural Mexico.

 T he availability of Mexican immigrant farm workers may be the single most important factor shaping the future of U.S. fruit, vegetable, and horticultural
 production. Labor availability affects cropping patterns, the choice of production
 technologies, and the ability of U.S. producers to compete with low-cost produc-
 ers abroad. According to the National Agricultural Worker Survey, Mexico-born
 persons represented an estimated 77% of the U.S. farm workforce in 1997-98,
 up from 57% in 1990 (U.S. Department of Labor, 2000 and 1991). Most of these
 workers (52%) were unauthorized. An overwhelming majority originates from
 households in rural Mexico (U.S. Commission on Immigration Reform).
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 * Aaron Smith is an assistant professor in the Department of Agricultural and Resource
 Economics, UC-Davis and a member of Giannini Foundation of Agricultural Economics.
 * J. Edward Taylor is a professor in the Department of Agricultural and Resource Eco-
 nomics, UC-Davis and a member of Giannini Foundation of Agricultural Economics.
 * Antonio Ydnez-Naude is a professor at the Center for Economic Studies at the Colegio
 de MIxico.

This content downloaded from 
������������128.120.251.27 on Mon, 25 Jan 2021 19:20:43 UTC������������� 

All use subject to https://about.jstor.org/terms



 Impacts of Policy Reforms on the Supply of Mexican Labor to U.S. Farms 5

 Two major policy changes, the North American Free Trade Agreement (NAFTA)
 and the 1986 Immigration Reform and Control Act (IRCA), were aimed wholly
 or partially at curtailing the flow of unauthorized Mexico-to-U.S. migration, po-
 tentially reducing the supply of labor to U.S. farms. Impacts of policy changes
 on international migration have been the subject of several studies; however, em-
 pirical research has been hampered by the scarcity of data sets that accurately
 measure migration flows at regular time intervals. In this article, we use new and
 unique panel data to assess whether the migration trend changed after each of
 these policy shocks.

 Policy Background and Conceptual Framework
 Given individual, household, and community characteristics, policy changes

 alter the larger milieu within which migration decisions take place. However, iso-
 lating the effects of IRCA and NAFTA on international migration is complicated,
 for three reasons.

 First, the two policies were not discrete events. One would expect the reaction to
 IRCA and NAFTA to begin in the years in which these policies were implemented
 (1986 and 1994, respectively). However, all elements of the policy were not im-
 plemented simultaneously in either case. Moreover, NAFTA was implemented
 concurrently with domestic agricultural policy reforms in Mexico.

 Second, individual components of both policies were expected to have coun-
 teracting effects on migration behavior. Third, the migration response to policy
 reforms, like the migration process itself, is dynamic (Massey et al.). A one-time
 policy shock can have an extended impact on migration, shaped by networks,
 information filtering, and adjustment lags. An empirical approach, rooted in a
 dynamic framework in which migration depends upon the accumulated history
 of migration itself, is required to estimate the impacts of complex policy changes
 on labor migration from rural Mexico to U.S. farms.

 The 1986 Immigration Reform and Control Act
 IRCA represented an exogenous policy effort to control migration. However, the

 final legislation reflects a patchwork of compromises with theoretically conflicting
 influences on migration. It included sanctions against employers who knowingly
 hire unauthorized immigrants. Enforcing these sanctions on farms is expected to
 discourage unauthorized entry into the United States to perform farm work.

 IRCA also included a general amnesty program for unauthorized aliens who
 had developed an equity stake in the United States and, under the Special Agri-
 cultural Worker (SAW) Program, legalized 1.2 million workers-more, it appears,
 than worked the requisite ninety-one days in perishable crops between May 1984
 and May 1985 (Martin and Taylor). Fraud in the SAW program may have in-
 creased the supply of labor to U.S. farms by legalizing the workforce and sending
 a signal to rural Mexicans that, should they migrate illegally to U.S. farm jobs,
 they might benefit from future legalization programs. However, gaining legal
 status in the United States also may have enabled formerly undocumented farm
 workers to seek better jobs outside of agriculture. Finally, the legislation allowed
 for the admission of additional workers via the revised H-2A or Replenishment
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 6 Review of Agricultural Economics

 Agricultural Worker (RAW) program if legalized SAW workers left farm work
 quickly and farm labor shortages developed.

 There were no farm labor shortages in the early 1990s, and the RAW program
 was allowed to expire without being used. Instead, average hourly earnings of
 farm workers fell relative to average manufacturing wages in the early 1990s,
 despite a recession and rising health-care costs that held nonfarm wages in check.
 This prompted the U.S. Commission on Agricultural Workers in 1992 to con-
 clude that there was "a general oversupply of farm labor nationwide" and, "with
 fraudulent documents easily available," employer sanctions were not deterring
 the entry or employment of unauthorized workers (pp. xix-xx).

 The North American Free Trade Agreement of 1994
 Under NAFTA, some agricultural commodity trade was liberalized in January

 1994. Trade in other commodities considered sensitive by the three governments
 was subject to a process of year-to-year liberalization such that full free trade
 was either reached in January 2003 or will be attained in January 2008, depending
 upon the commodity. For the latter group of commodities, tariff rate quotas (TRQs)
 and/or seasonal tariffs were used. Mexico imposed TRQs on the imports of barley,
 dry edible beans, maize, and powdered milk. The U.S. imposed seasonal tariffs
 as well as TRQs for several fresh vegetables and fruits imported from Mexico (see
 Taylor et al.; Brunke and Sumner).

 NAFTA deepened and ensured the continuity of agricultural liberalization in
 Mexico (Casco and Rosenzweig). Because of this, impacts of NAFTA cannot be
 isolated from those of related policy reforms in Mexico that began in 1994. The
 agricultural reforms included a phase-out of output-price supports for eleven
 agricultural field crops (grains and oilseeds termed "basic crops," which include
 corn) as well as the activities of the state-run National Company of Popular Subsis-
 tence (CONASUPO) in processing, storing, and distributing crops and regulating
 trade through direct imports. By 1995-96, most of CONASUPO's subsidiaries and
 financial activities were dismantled, privatized, or transferred to farmers. Con-
 current with the dismantling of CONASUPO, the Mexican government reduced
 credit subsidies with the expectation that private institutions would satisfy the
 credit requirements of Mexican farmers.

 An agricultural marketing agency, ASERCA (Support Services for Agricul-
 tural Marketing), was created to substitute for some of CONASUPO's functions.
 ASERCA's operations are directed toward marketing basic crops, but the agency
 does not buy or store commodities, as CONASUPO did. ASERCA's marketing
 supports focus on medium and large commercial farmers, not on small farms
 from which most agricultural workers originate. ASERCA's functions also in-
 clude implementing the PROCAMPO program of "decoupled" income support
 for farmers of basic crops, with the purpose of facilitating the transition from
 price supports to freer and more open international markets. In contrast with
 marketing supports, PROCAMPO payments reach farm households in most rural
 communities.

 In 1995, Mexico launched the "Alliance for the Countryside," whose main ob-
 jective is to increase agricultural productivity and provide funds for farmers
 to make investments to better integrate their operations in the food chain and
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 Impacts of Policy Reforms on the Supply of Mexican Labor to U.S. Farms 7

 improve sanitary conditions. A major purpose of Alliance is to promote farming
 efficiency by exploiting potential comparative advantage via a shift from basic
 crops to fruits and vegetables. Alliance's coverage is low in rural communities;
 fewer than 40% of rural communities receive program support (Yunez-Naude
 and Taylor).

 NAFTA was only partially motivated by migration concerns but it, together
 with policy reforms in Mexico, was expected to have far-reaching impacts on mi-
 gration flows.' In theory, NAFTA and policy reforms have potentially conflicting
 effects on migration from rural Mexico. Trade reforms were expected to offer al-
 ternatives to emigration by stimulating export production in Mexico. However,
 it was also expected to trigger a contraction in the production of importables
 for which protections were phased out. Studies by Levy and van Wijnbergen and
 Robinson et al., using computable general equilibrium models, predicted that em-
 ployment created by increasing production of exportables would be insufficient
 to absorb workers displaced from the importables sector, leading to a rise in rural
 out-migration. The major catalyst for migration in these models is an anticipated
 decrease in maize production, which did not materialize (Taylor et al.).

 Agricultural exports from Mexico to the United States increased sharply after
 1994, when Mexico joined NAFTA, but worker productivity in Mexican agri-
 culture also increased, depressing farm labor demand. For rural Mexicans, who
 possessed little of the necessary human capital for nonfarm employment and who
 faced dwindling employment opportunities on Mexican farms, NAFTA and re-
 lated reforms may have increased the incentive to migrate to the United States
 in search of farm work. NAFTA also provided a rationale for U.S. government
 interventions to stabilize the peso in 1995. There is evidence that currency deval-
 uations, by increasing the economic returns to migration (i.e., dollars remitted
 by migrants) relative to local activities for which income is in pesos, stimulate
 migration (Massey et al.).

 Policy Effects on Migration: Empirical Evidence
 As discussed above, both IRCA's and NAFTA's possible impacts on migration

 are complex and theoretically ambiguous. Thus, the net effects of these policy
 shocks on the migration of labor from rural Mexico to U.S. farms can only be de-
 termined empirically. Isolating the effects of policy changes on migration is further
 complicated by the diverse set of sending-area characteristics and macroeconomic
 variables that potentially affect migration decisions.

 We are unaware of papers that econometrically evaluate the impact of NAFTA
 on migration from rural Mexico, but a significant body of empirical literature ex-
 ists that examines the impact of IRCA on migration flows to the United States.
 Research efforts fall into two broad groups. The first, including Epenshade and
 Orrenius and Zavodny, use time-series data on border apprehensions to estimate
 the monthly flow of undocumented migration into the United States. Undocu-
 mented migration is then regressed against a vector of control variables hypoth-
 esized to impact migration as well as dummy variables for IRCA time periods.
 This literature generally finds that IRCA had little or no impact on the level of
 undocumented migration. Epenshade, for example, shows that undocumented
 migration fell only in the first year after the implementation of IRCA, and it re-
 turned to pre-IRCA levels thereafter.
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 8 Review of Agricultural Economics

 This first method has several limitations. First, the success rate of undocu-
 mented border crossing may vary over time so that using apprehensions as a
 measure of undocumented migration may lead to bias in econometric estimation.
 Second, border apprehension data do not allow the researcher to control for het-
 erogeneity across communities of origin, for example in migration history that
 may influence individuals' migration decisions. Finally, this approach does not
 allow for an analysis of policy impacts on migration to specific sectors of the U.S.
 economy, such as agriculture.

 To address some of these issues, several authors have relied on detailed micro-
 economic data collected in household surveys in origin communities in Mexico.
 Cornelius, for example, compares migration rates of individuals from three vil-
 lages with long histories of migration and finds that more villagers left for the
 United States in 1988, after IRCA, than in each of the years immediately preceding
 IRCA. Massey, Donato, and Liang use individual recall data from two different
 Mexican villages to show that migration rates immediately following IRCA in
 1987 were higher than at any other point in the previous fifteen years. Finally,
 Donato, Durand, and Massey use a panel data set from seven Mexican commu-
 nities between 1987 and 1990 and find "...no reliable shift in the probability of
 undocumented migration as a result of IRCA" (p. 146).

 While studies that rely on household survey data from Mexican communities
 overcome some of the problems plaguing the border apprehension-based ap-
 proach, they exhibit a different set of limitations. First, the data are drawn from
 a small and nonrandom set of Mexican villages. As a result, generalizations re-
 garding migration trends from rural Mexico cannot easily be made. Second, with
 the exception of Donato, Durand, and Massey, who use individual recall data to
 construct migration histories from 1960 through 1989, these studies lack sufficient
 observations to reliably estimate changes in migration trends.

 A primary contribution of this paper is to build on this second, community-
 of-origin approach by exploiting a new data set that addresses concerns deriving
 from lack of observations across space and over time. As discussed below, we use a
 household survey that is representative of rural communities in the West Central
 region of Mexico. This region comprises eight of the thirty-one Mexican states
 including: Aguascalientes, Colima, Guanajuato, Jalisco, Michoacan, Nayarit, San
 Luis Potosi, and Zacatecas. It is also the focus of most of the community-of-origin
 research cited above. The survey constructs migration histories between 1980
 and 2002 and so provides sufficient annual observations both before and after the
 two policies considered to allow us to determine whether migration dynamics
 were fundamentally altered by each policy. These data are also unique in that
 they identify the sector of employment of migrants in the U.S. and thus allow
 us to test the effects of IRCA and NAFTA on the supply of migrant labor to U.S.
 agriculture.

 Migration propensities vary widely across localities in rural Mexico (Massey,
 Goldring, and Durand). We control for this community-level heterogeneity us-
 ing village fixed effects. We also control for macroeconomic variables, including
 increased U.S. border enforcement; Mexican currency devaluations; changes in
 per capita gross domestic product (GDP), reflecting income opportunities in both
 countries; and migration networks, or contacts in both farm and nonfarm labor
 markets in the United States, represented by lagged stocks of village migrants in
 these jobs.
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 Impacts of Policy Reforms on the Supply of Mexican Labor to U.S. Farms 9

 Data

 Our data are from a nationwide rural household survey carried out jointly by
 the University of California, Davis, and El Colegio de Mexico in Mexico City.
 The Mexico National Rural Household Survey (Encuesta Nacional a Hogares
 Rurales de Mexico, or ENHRUM) provides retrospective data on migration by
 individuals from a sample of rural households that is both nationally and re-
 gionally representative. The survey was carried out in January and February
 2003. The Instituto Nacional de Estadifstica, Geograffa e Informaci6n (INEGI),
 Mexico's national census office, designed the sampling frame to provide a statis-
 tically reliable characterization of Mexico's population living in rural communi-
 ties, defined by the Mexican government as communities with fewer than 2,500
 inhabitants.

 For cost reasons, individuals in hamlets or disperse populations with fewer
 than 500 inhabitants were not included in the survey. The result is a sample
 that is representative of more than 80% of the population that the Mexican cen-
 sus office considers to be rural. The sample for the present analysis includes
 336 households from the West Central region, which traditionally has been the
 largest source region for Mexico-to-U.S. migration and the focus of past migration
 surveys.2

 The ENHRUM survey assembled complete migration histories from 1980
 through 2002 for (a) the household head, (b) the spouse of the head, (c) all in-
 dividuals who lived in the household three months or more in 2002, and (d) a
 random sample of sons and daughters of either the head or his/her spouse who
 lived outside the household longer than three months in 2002. The survey thus
 provides a unique, longitudinal data set on migration to U.S. farm jobs from a
 representative cross section of rural Mexican communities.

 Census data show a sharp increase in Mexico-to-U.S. migration in the last two
 decades of the twentieth century. The Mexico-born population in the United States
 increased from 2.2 million in 1980 to 9 million in 2000 (Passel). During this period,
 the share of Mexico-born people living in the United States rose from 0.032 to
 0.082.3

 Data from the ENHRUM reveal that, in 2002, nearly 17% of the adult popula-
 tion from West Central Mexico was working in the United States. The share of
 villagers in U.S. nonfarm jobs rose sharply, from just over 3% in 1980 to more
 than 13% in 2002. The rise in migration to U.S. farm jobs was less marked, from
 2.75% of adult villagers in 1980 to 4% in 2002 (see figure 1). This trend in migra-
 tion to U.S. farm jobs is the focus of the econometric analysis presented in this
 paper.4

 We use the percentage rather than the sum of villagers who migrated because
 the size of village populations in the synthetic cohorts created using retrospective
 data is biased downward going back in time, as individuals are removed from
 the population due to death (and thus are not available to be counted in 2003).
 However, when we reestimated the model using sums rather than percentages
 of migrants, the results were qualitatively identical to the ones presented be-
 low. The data set for this region provides information on migration from sixteen
 villages over twenty-three years (from 1980 to 2002); however, one year (sixteen
 observations) was lost as a result of lagged right-hand-side variables. Thus, the
 total sample size is 352.5 Table 1 provides variable definitions and means for all
 regressions.
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 10 Review of Agricultural Economics

 Figure 1. Percentage of villagers in U.S. farm jobs (West-Central
 Mexico: 1980-2002)
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 Table 1. Variable definitions and means

 Variable Description Mean

 Linear trend Time trend (year) 1991
 Percentage in U.S. farm jobs (lag) Lagged percentage of U.S. farm 2.1

 migrants from village
 IRCA Dummy variable = 1 beginning in 0.8

 1986

 NAFTA Dummy variable = 1 beginning in 0.4
 1994

 Border expenditure INS border enforcement 1,346.5
 expenditures in millions of 2000
 US$

 Percentage in U.S. nonfarm jobs Lagged percentage of U.S. farm 0.39
 (lag) migrants

 Exchange rate Percentage change in peso-dollar 0.70
 exchange rate from previous year

 Mexican GDP Mexico per capita GDP in 14.0
 thousands of 1990 pesos

 U.S. GDP U.S. per capita GDP in thousands of 26.6
 2000 US$

 Estimation and Results

 In this section, we analyze the dynamics of migration from Mexico to U.S. farm
 jobs in the 1980s and 1990s. After demonstrating an upward trend over this period,
 we show how the trend shifted after the introduction of IRCA and NAFTA. Finally,
 we assess whether macroeconomic and other migration variables can explain the
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 Impacts of Policy Reforms on the Supply of Mexican Labor to U.S. Farms 11

 observed trend shifts. Because NAFTA's implementation coincided with policy
 reforms in Mexico, in our analysis "NAFTA" refers to the whole set of trade-related
 reforms implemented by Mexico and the United States beginning in 1994.

 As shown in figure 1, the average migration rate to U.S. farm jobs across villages
 was increasing through the 1980s and 1990s. Individual villages may have devi-
 ated from this trend for some or all of this period. Furthermore, if these villages
 were above trend in one year, they were probably above trend the following year,
 which induces serial correlation in village-level migration.

 To describe migration trends, we estimate a regression of the village migra-
 tion rate to U.S. farm jobs, Mjt, on its lag and a time trend (t), controlling for an
 unobserved village component oj, i.e.,

 (la) n/t = a j + -Yt + 84't-1 + Ejjt.
 The lagged migration variable is correlated with olj because migration from village
 j is correlated with the village fixed effect in all periods. Thus, we treat ojx as a fixed
 effect and estimate the model using the GMM estimator of Arellano and Bond. This
 estimator avoids the bias that results from estimation of dynamic panel models
 using the least squares dummy variable estimator.

 The first column of table 2 presents estimates of y and 8. The estimated coeffi-
 cient on lagged farm migration is 0.70, indicating substantial inertia in migration.

 Table 2. Estimated coefficients using Arellano-Bond procedure
 (LSDVC and Panel GLS estimates presented for comparison)

 AB AB AB Panel

 Variable Model I Model II Model III LSDVC GLS

 Linear trend (y) 0.03 -0.06 -0.25 -0.23 -0.17
 (1.66) (-2.10) (-2.88) (-2.17) (-3.86)

 Lagged % in U.S. farm jobs (8) 0.70 0.71 0.70 0.79 0.74
 (14.03) (15.43) (13.33) (21.68) (26.37)

 IRCA (P1) 0.83 1.25 1.08 0.88
 (2.73) (3.60) (2.61) (5.44)

 NAFTA (k2) 0.71 0.78 0.67 0.41
 (2.76) (3.05) (2.05) (3.26)

 Border expenditure -0.07 -0.07 -0.01
 (-0.39) (-0.40) (-1.53)

 Percentage in U.S. nonfarm jobs (lag) 0.02 0.03 0.03
 (1.02) (1.22) (10.39)

 Exchange rate 0.03 0.05 0.03
 (1.08) (1.30) (2.28)

 Mexican GDP 0.23 0.22 0.31
 (1.19) (1.15) (3.98)

 U.S. GDP 0.05 0.04 0.01
 (1.13) (0.82) (0.62)

 Arellano-Bond m2 test (p-value) 0.18 0.17 0.15

 N = 352.

 Dependent variable is percentage villagers in U.S. farm jobs.
 All models were estimated with village fixed effects.
 z-Statistics presented in parentheses. Bootstrapped z-statistics reported for LSDVC.
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 12 Review of Agricultural Economics

 The half-life of return to the trend from an unexpected change in migration is
 approximately two years. To assess whether one lag is sufficient to capture the
 migration dynamics, the last row of table 2 reports the p-value associated with
 Arellano and Bond's m2 test. The value of 0.18 implies that a second lag is not
 required.

 The positive estimated value of y indicates an upward trend in migration to U.S.
 farm jobs. This positive trend could result from a steady increase in migration over
 time, or it could, instead, be an artifact of sporadic policy changes. Specifically, the
 introduction of IRCA and NAFTA may have caused discrete shifts in migration
 rates. We measure such shifts by allowing the migration trend to change in the
 IRCA year and again in the NAFTA year. Thus, we add intercept dummy variables
 for 1986 and 1994, yielding the following model:

 (Ib) M-t = Otj + yt + 684t_- + P3IRCAt + 32NAFTAt + Ejt.

 Column 2 of table 2 presents the estimated coefficients. Adding the IRCA
 and NAFTA variables to the regression turns the time trend coefficient nega-
 tive, whereas the estimated coefficients on both the IRCA and NAFTA variables
 are positive and significant. In effect, the positive trend in Model I is replaced
 by a step function in Model II. The estimated coefficient on the IRCA dummy
 indicates that the percentage of villagers in U.S. farm jobs shifted upward by 0.83
 percentage points following the implementation of IRCA in 1986. This percentage
 shifts upward again, by 0.71 percentage points, following NAFTA in 1994. The
 coefficient on the lagged dependent variable in Model II is virtually unchanged
 from Model I, implying further increases in migration in the years immediately
 following the shifts, even though the long run trend is negative.

 To elucidate this dynamic structure, figure 2 plots the estimated average mi-
 gration patterns over the sample period. We generate the estimated pattern by
 computing E(Mjt 1 Mjo), where we set the initial migration level, M1o, and the
 fixed effect equal to the average across villages. We generate E(Mjt I Mjo) recur-
 sively using equation (ib), implying an intercept shift of 0.83 in 1986 and 0.71 in
 1994. The solid line shows E(Mjt I Mjo), and the dashed lines indicate the long-

 run trends implied by a, P1, 32, 8, and y, i.e., (a + y/t + P31IRCAt + 32NAFTAt)/
 (1 - 8).

 Figure 2 shows that IRCA and NAFTA were each associated with about a one-
 percentage point increase in migration over a four-year period following their in-
 troduction. After four years, migration levels began to decline. This pattern arises
 because of two countervailing forces; the negative trend coefficient y pushes mi-
 gration down, but the positive coefficients on the IRCA and NAFTA dummies
 and the feedback of lagged migration through 8, push migration up toward the
 dashed long-run trend lines. When the policies are first introduced, the positive
 effects dominate, but eventually the negative trend dominates. Given that migra-
 tion levels averaged 2.6% prior to IRCA, these effects are large.

 The small negative estimated coefficient on the time trend implies that the
 long-run trend in migration to U.S. farm jobs is slightly downward. This estimate
 reflects the fact that the migration level decreased in the two or three years imme-
 diately preceding the introduction of IRCA and NAFTA, and it also decreased in
 the last two years of the sample. Because the data only exhibit short periods of de-
 clining migration, one should exercise caution in extrapolating the negative trend
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 Figure 2. Conditional migration trends from rural Mexico to U.S.
 agricultural jobs
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 too far out of sample. Nonetheless, the presence of three periods of declining mi-
 gration, two of which were punctuated by policy shocks, indicates an underlying
 secular decline in the supply of migrant labor from rural Mexico to U.S. farms,
 which appears to have been temporarily reversed by IRCA and NAFTA.

 We have shown that migration levels changed significantly after both IRCA
 and NAFTA. The empirical literature on long-run migration suggests that migra-
 tion levels depend on relative wages and employment rates in the two countries
 (Treyz et al.; Karemera, Oguledo, and Davis). We do not observe these variables
 for California agriculture or for Mexico over the entire period of this sample.
 However, we do observe several variables that can serve as proxies.

 To assess whether a standard migration model can explain shifts in Mexico-to-
 U.S. farm labor migration in 1986 and 1994, we add annual percentage changes
 in the peso-dollar exchange rate, per capita GDPs of Mexico and the United
 States, U.S. border enforcement expenditures, and lagged nonfarm migration to
 our regression model.6 Mexican currency devaluations increase the economic in-
 centive to migrate by raising the value of dollars sent home by migrants in the
 United States. However, they also increase dollar-denominated migration costs.
 Per capita GDPs are used as proxies for income and employment in the two
 countries. U.S. border enforcement expenditures influence the costs and risks of
 unauthorized border crossings. The nonfarm sector may compete with agriculture
 for migrant labor from rural Mexico.

 The addition of these variables increases the estimated effects of both IRCA

 and NAFTA on migration to U.S. farm jobs to 1.25 and 0.78 percentage points,
 respectively (see column 3 of table 2). None of the macroeconomic variables
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 significantly influence migration. Columns 4 and 5 of table 2 present estimates
 using two alternative estimators, the least squares dummy variable (LSDVC) and
 Panel Generalized Least Squares (GLS) estimators. These methods produce sim-
 ilar estimates to the Arrellano-Bond estimator. Thus, we conclude that NAFTA
 and IRCA increased migration to U.S. farm jobs after 1986 and 1994.

 Conclusions

 Villages in Mexico are the primary source of labor to U.S. farms. The findings
 reported in this paper suggest that the U.S. farm labor supply from Mexico is a
 dynamic process, in which past migration drives future migration. Our findings
 support the conclusion of past studies such as Munshi and Taylor, that networks
 of existing contacts at migrant destinations are a key determinant of the magni-
 tude of migration and sector of employment for future migrants. Controlling for
 migration dynamics, the trend in Mexican migration to U.S. farm jobs is negative.

 Several policies have been implemented in recent decades in an effort to re-
 duce Mexico-to-U.S. migration. However, we find no evidence that these policies
 have curtailed the supply of rural Mexican labor to U.S. farms. In fact, econo-
 metric results suggest that IRCA and NAFTA (together with contemporaneous
 policy reforms in Mexico) increased the U.S. farm labor supply, reflecting either
 new migrants or a substitution of U.S. farm jobs for internal migration within
 Mexico.

 Although IRCA imposed sanctions on employers who knowingly hired unau-
 thorized immigrants, few penalties have been imposed. The legalization of 1.3 mil-
 lion farm workers under the SAW program, subsequent family reunification, and
 the emergence of farm labor contractors as a risk buffer for farmers may have cre-
 ated the stimulus to migration reflected in our econometric results (Thilmany).
 It is possible that legalization under the SAW program increased the mobility of
 workers out of farm jobs. This was the rationale for the RAW program, whose
 provisions were never enacted due to a lack of evidence of farm labor shortages
 due to the SAW program. If the SAW stimulus to farm-nonfarm migration were
 quantitatively important, it would be more difficult to identify the positive effect
 of IRCA on the U.S. farm labor supply reported here. Our findings reinforce the
 conclusion of past research that IRCA did not reduce the supply of immigrant
 labor to U.S. farms (e.g., see Martin et al.).

 The association between trade integration and migration is complex. The U.S.
 Commission for the Study of International Migration and Cooperative Economic
 Development (p. xvi) concluded that "expanded trade between the sending coun-
 tries and the United States is the single most important remedy" for unwanted
 migration. However, it also warned that "the economic development process itself
 tends in the short-to-medium term to stimulate migration" (p. xvi). The same poli-
 cies that accelerate economic growth-including privatization, land reform, and
 freer trade-temporarily increase migration pressures, because of the displace-
 ment and disruptions that accompany market liberalization (Martin). Low-skilled
 workers in rural areas may be at a disadvantage in making the transition to dy-
 namic sectors during this adjustment process. U.S. farm jobs offer employment
 alternatives for rural Mexican workers.

 Increased expenditures on border enforcement appear to have had no discern-
 able effect on the U.S. farm labor supply from Mexico. The U.S. annual border
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 enforcement budget increased sevenfold between 1980 and 1995, tripled between
 1995 and 2001, and now exceeds $2.5 billion. Stricter border enforcement increases
 the risk of apprehension on any crossing attempt and raises the cost of U.S. entry
 for unauthorized migrants, but most migrants eventually succeed in crossing the
 border, and once they do, they now appear to stay longer in the United States
 (Public Policy Institute of California; Singer and Massey). This could explain the
 insignificant effect of border enforcement expenditures on the share of villagers
 in U.S. farm jobs.

 In the long run, the migration of population out of rural areas surely will con-
 tinue in Mexico, as it did previously in the United States and in all other high-
 income countries. The econometric findings reported in this paper highlight the
 difficulty of designing and implementing policies to break this migration dy-
 namic, and they suggest that in the short run, policy reforms may have accelerated
 the movement of population out of rural Mexico.
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 Endnotes

 'Presidents Salinas and Bush argued that opening up markets would help Mexico export more
 goods and fewer people, thereby reducing migration pressures. However, the Commission for the
 Study of International Migration and Cooperative Economic Development warned that freer trade
 could temporarily increase migration pressures as labor markets adjust to new market realities.

 2The West-Central region-including the states of Jalisco, Guanajuato, Zacatecas, and Michoacan-
 is the focus of Mexico Migration Project (MMP) surveys (Office of Population Research, Princeton
 University, http://mmp.opr.princeton.edu/). The MMP surveyed a random sample of households
 within communities, but the sample of MMP communities is not random.

 3The share of Mexicans in the United States was calculated by dividing the U.S. Mexico-born
 population by the total Mexico-born population (Mexicans in the United States plus those living in
 Mexico) in each of the two census years. (Only a negligible share of Mexican emigrants is found in
 countries other than the United States.)

 4The survey defined a farm job as any hired or self-employed activity in the agricultural sector.
 All other jobs were classified as nonfarm jobs. Migrants who were present during the interview were
 asked about their employment history in the United States. Information about migrants who were
 not present was asked of the most informed household member present during the survey.

 5The number of adult person-years corresponding to the 352 village-year observations is 15,362.
 As the data are based on recall, the number of adults in the sample in a given year increases over
 time. Thus, for example, the number of adults in the sample in 1980 and 2002 are 418 and 975,
 respectively.

 Unlike agricultural wages and employment, these proxy variables can be considered exogenous
 to the level of migration to California agricultural jobs.
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