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ABSTRACT 

EMIGRANT OR SOJOURNER? THE DETERMINANTS OF 
MEXICAN LABOR MIGRATION STRATEGIES TO THE UNITED 

STATES 
 

MAY 2008 

FLORIAN K. KAUFMANN  

M.Sc., UNIVERSITY OF KARLSRUHE  

Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST 

Directed by: Professor James K. Boyce 

 
 

This dissertation examines migration behavior with a focus on male labor 

migrants from Mexico to the United States. I develop the concept of migration intensity, 

defined as the degree to which a migrant shifts his attachment, association and 

engagement from the place of origin to the migration destination. Using data for male 

Mexican migrants in the years 1950 to 2005, I find strong complementarities among 

remittances, migration patterns, and investment decisions, allowing me to derive an Index 

of Migration Intensity (IMI). The IMI shows that male Mexican migrants use a 

continuum of labor migration strategies. 

Augmenting a conventional Harris-Todaro model, I develop a simultaneous model 

for the initial migration, return, repeat migration, and remittance decisions of migrant 

workers. This model can incorporate various migration strategies, including “circular 

migration,” “target earning,” and “emigration.” Modeling the effects of immigration 

policies, I find that stricter border enforcement has two consequences: an intended 
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deterrence effect, and an unintended intensification effect whereby stricter border controls 

lead migrants to make fewer return trips, prolong total U.S. time, and reduce remittances. 

The impact of the latter on origin-country incomes may induce others to migrate as well.  

I then examine the determinants of Mexicans’ propensity to migrate illegally 

(extensive migration behavior) and their degree of socio-economic detachment from 

home (intensive migration behavior), using instrumental variables estimation with 

individual fixed effects. My findings support the hypotheses that stricter U.S. border 

enforcement leads to higher migration intensity, which in turn leads to a net increase in 

the volume of illegal Mexican migration. My results also indicate that reducing the U.S. – 

Mexican wage gap would curtail both the extent of illegal migration and migration 

intensity.  

The dissertation also investigates the significance of social networks in facilitating 

undocumented Mexican migration to the U.S. I argue that the importance of social 

network assistance arises from problems of asymmetric information. Drawing on 

secondary data sets as well as field research, I quantify the extent of social network 

assistance, disaggregated by type of assistance and helper. 
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CHAPTER 1 

INTRODUCTION 
 

 
Not only were undocumented migrants dispersing more widely in the wake of the new 
enforcement regime, but they were staying longer north of the border. A perverse 
consequence of draconian border enforcement is that it does not deter would-be migrants 
from trying to enter the country so much as it discourages those who are already here from 
returning home. The end result of a border buildup is typically longer trip durations, lower 
probabilities of return migration, and a shift toward permanent settlement.  
[Massey et al. 2002, pp. 128-129] 

 

1.1 International Migration and Its Importance to Sending and Receiving Countries 

After globalization led to a profound expansion of international capital and trade flows, it 

seems as if international labor flows are making a belated start. Since 1980, the 

worldwide number of international migrants has almost doubled, reaching 191 million in 

2005 (United Nations 2006). Economic theory would support such a development, since 

the efficiency gains from exploiting the sizable international wage differences are 

estimated to be enormous (World Bank 2006b; Moses and Letnes 2004). Low- or middle-

income countries often possess an abundant labor stock but insufficient capital to serve it. 

Hence, a labor export-led growth model (Delgado 2007), that is, exporting cheap 

domestic labor into other countries, may make sense. Migrant workers’ increased 

incomes and savings, if repatriated, could then help to develop the domestic capital stock. 

Moreover, the generated foreign exchange could be used to service foreign debt in the 

source country, reducing its country risk rating, which should attract additional foreign 

investment flows. For high-income countries, the inflow of foreign workers could offset 

the projected future labor shortages due to aging societies (see United Nations 2002). 
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However, unlike in the case of foreign direct investment (FDI) or international 

trade flows, no powerful lobby has emerged to advance the liberalization of international 

labor markets.1 One reason thereof, seems to be that sending countries have long doubted 

that the out-migration of their citizens could benefit their own country. Another reason is 

that a public discussion of free international labor markets is effectively off-limits in 

high-income countries. Apparently, industrialized nations’ main interests are to adjust the 

inflow of labor migrants to the perceived need of their domestic labor market, and most 

importantly, to keep the inflow of “undesirable” migration in check. Integration of 

immigrants is a major concern for high-income countries, especially in Europe (IOM 

2005). To achieve this desirable and controllable immigration mix, external border 

enforcement has emerged as one of the most popular migration management techniques.  

A major impediment to anyone seeking economic advice is that the economic 

research on international migration is rather underdeveloped compared to similar topics 

such as FDI or international trade flows. From a macroeconomic vantage point, standard 

general equilibrium or international trade models, neither of which was originally 

designed to analyze international migration, are probably the “best” guides. From a 

microeconomic perspective, the four-decades-old Harris-Todaro model (Harris and 

Todaro 1970), conceived for internal migration, remains “cutting-edge,” coupled with 

improvements made by the New Economics of Labor Migration school (Stark and Bloom 

1985). These microeconomic theories fail to account for two salient facts. First, due to 

increased labor mobility, typical migrants do not fit neatly into a simple “stayer-versus-

                                                 
1 Since 1995, the General Agreement on Trade in Services (GATS) Mode 4 of the World 
Trade Organization allows the temporary movement of natural persons to supply services 
abroad. Yet, Winters et al. (2002) note that only “limited commitments” have been made, 
which largely relate to the movement of inter-company personnel.  
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emigrant” categorization. Secondly, due to high transaction costs, the labor migration 

decision cannot be separated from other aspects of international migration behavior, such 

as family reunification, remittance sending, or private investment. Unlike investors or 

traders, migrants cannot separate the location of their economic activity markedly from 

the location of their private life.  

Accounting for these two facts has an importance beyond mere theoretical 

interest, as they could affect policy making in both sending and receiving countries. If 

agents have only two options, staying or emigrating, then increasing up-front migration 

costs, as heightened border enforcement does, can only deter migration. Yet, if migrants 

also choose among a suite of migration strategies, then the main consequence of 

tightening borders may be to encourage more temporary migrants to become permanent, 

i.e. stop visiting home to avoid re-entry barriers. Furthermore, as return becomes more 

difficult, temporary migrant workers may start to move their family abroad to settle. 

Governments in sending countries might wonder whether different “migrant 

types” contribute differently to domestic development. In this respect, a discussion has 

emerged on whether “skilled” emigration may cause a detrimental “brain drain” from 

sending countries (e.g., Carrington and Detragiache 1999) or on the contrary stimulates a 

“brain gain” (Stark et al. 1997). What has received little attention so far is whether 

migrants’ migration strategy, “permanency,” or degree of socio-economic detachment 

from their country of origin should be of concern to sending countries. For example, if 

“remittance decay” exists (Stark 1978), then emigration would subvert the above-

sketched labor export-led growth model because few remittances may flow into the 

domestic capital stock. 
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1.2 Mexico – U.S. Migration: From Temporary to Permanent Mass Migration? 

The long-standing tradition of unskilled Mexican labor migration to the U.S. 

offers many interesting insights into the nexus of migration and development.2 For one 

thing, a vast, naturally easy-to-cross border separates two countries whose income levels 

are drastically different.3 Unsurprisingly, this has resulted in mass migration, traditionally 

mostly seasonal or temporary (Massey et al. 1987).4 For another thing, both governments 

seem to have long accepted this mass migration flow, at least tacitly (Massey and Singer 

1998; Rosenblum 2004), but have recently started to manage it more actively.  

On the one hand, the Mexican government has started to actively reach out to its 

large diaspora in the U.S., intending to incorporate it into domestic development 

initiatives (Goldring 2004b). On the other hand, the public outcry in the U.S. against the 

rising “flood” of illegal migration, mainly Mexican, has grown very loud, prompting the 

U.S. government to “tighten borders” (Massey et al. 2002). However, the escalation of 

U.S. border enforcement has not reduced the volume of illegal Mexican migration. 

Instead the flow of illegal Mexican migration has steadily grown (Passel & Suro 2005), 

has diversified and has become more permanent in the 1990s (Massey et al. 2002; Reyes 

et al. 2002). This new situation – unabated illegal mass migration, but now more 

permanent - suits neither the U.S. nor Mexican government, nor does it necessarily reflect 

the first choice of migrants themselves, if given different options. 

                                                 
2 An overview of Mexico – U.S. Migration may be taken from U.S. Commission on 
Immigration Reform (1998), Massey et al. (1987, 2002), or Hanson (2006).  
 
3 The Mexican daily minimum wage was less than the federal hourly minimum wage in 
the U.S. in 2004 (see Chapter 5). 
 
4 In 2006, 28.3 million residents in the U.S. were of Mexican descent (Pew 2006); 6.6 
million alone were undocumented Mexicans (DHS 2006). 
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1.3 Research Question, Methodology, and Plan of Dissertation 

This dissertation analyzes the migration behavior of international labor migrants, 

with a focus on Mexico – U.S. migration. More specifically, the major part of this 

dissertation examines international migrants’ degree of socio-economic detachment from 

their place of origin, both conceptually and empirically. Moreover, I analyze the 

importance of social network assistance in undocumented Mexican migration to the U.S.  

The dissertation is composed of four self-contained but closely related essays, 

each forming one chapter, plus introductory and concluding chapters. Chapter 2 

investigates the significance of social networks in facilitating undocumented Mexican 

migration to the U.S. I first explain microeconomically why one would expect that 

migrants rely on social network assistance, pointing to aggravated problems of 

asymmetric information. Then, I comprehensively quantify social network assistance in 

undocumented Mexican migration, using two large databases and a small original data 

set. 

Chapter 3 develops the concept of migration intensity, defined as the degree to 

which a migrant shifts his attachment, association and engagement from his place of 

origin to the migration destination. I argue that “intensive migration behavior” should be 

seen as complementary to “extensive migration behavior,” the stay-versus-migrate 

decision. I propose a general, country-independent measurement procedure to quantify 

per se unobservable migration intensity by applying principal components analysis to a 

set of observable choices that reflect migrants’ degree of socio-economic reorientation. 

Using a large panel data set from the Mexican Migration Project (MMP), I compute 
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Mexican migrants’ Index of Migration Intensity (IMI), which I use to analyze migrants’ 

level of socio-economic detachment and the cross-section determinants therein. 

 Chapter 4 extends a traditional Harris-Todaro model for the stay-versus-migrate 

decision to allow migrants to choose their degree of socio-economic detachment from 

their place of origin. I suggest that excluding migrants’ choice of their degree of socio-

economic detachment gives an incomplete or even misguiding picture of their behavior. 

For example, a policy of external border enforcement becomes rather inefficient in 

deterring illegal migration, once migrants are allowed to mitigate its cost shock by 

shifting to more permanent migration strategies. As greater home detachment of migrants 

reduces remittances, tighter border control could even lead to more migration. I simulate 

Mexican migration to the U.S. to illustrate the effects of various immigration policies and 

to examine how various “migrant types” differ in the amount of income they remit.  

Chapter 5 examines the determinants of extensive migration behavior - the 

propensity to migrate illegally - and intensive migration behavior - migrants’ degree of 

socio-economic detachment from the origin (summarized by the IMI). This is done by 

estimating two reduced-form equations, using instrumental variables estimation and 

individual fixed effects on a panel of micro data from the MMP. I find an enforcement 

vicious circle. U.S. border enforcement leads to a significant detachment of Mexican 

migrants, which spurs new migration, presumably due to the reduced transfer-incomes of 

“stayers.” As the direct effect of U.S. border enforcement is negligible, the net effect of 

increased U.S. border enforcement is to spur more illegal Mexican migration. Politicians 

seeking to limit illegal migration would be better advised to attempt to narrow the U.S. – 
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Mexican wage gap, since the resulting direct as well as indirect effect - the reduction of 

migrants’ home detachment - would both deter Mexicans from migrating.  

The final chapter summarizes and concludes, drawing out the policy implications 

of the dissertation’s findings. I argue that, in their own national interests, the U.S. and 

Mexican governments should favor regularized circular migration programs in the short-

run and initiate a binational development partnership in the long- run. 
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CHAPTER 2 

SOCIAL NETWORK ASSISTANCE IN MEXICO – U.S. 

MIGRATION  

 

2.1 Introduction 

Despite various efforts by U.S. authorities to curb illegal migration, such as 

quadrupling U.S. border enforcement resources (see Chapter 5), the net flow of 

undocumented Mexican migrants to the U.S. has steadily risen in the 1990s (Passel and 

Suro 2005). In the year 2000, the number of undocumented Mexicans who managed to 

enter illegally into the U.S. and start working peaked at slightly more than 500,000 

(Passel and Suro 2005), an amount approximately equal to the population of the U.S. 

State of Wyoming. Migration of dependents, who tend to be most vulnerable to 

victimization, also became more important in the 1990s (Cerrutti and Massey 2001).  

Sociologists and anthropologists have long pointed to a “family and friends 

effect” (Levy and Wadycki 1973) or “chain migration” (Macdonald and Macdonald 

1974) in explaining mass migration (see also Tilly and Brown 1967 or Jones 1982). Field 

researchers have reported that the lives of Mexican migrants are characterized by social 

network assistance (e.g., Reichert and Massey 1979; Mines 1981; or Lopez 1986). This 

lead Massey et al. (1987) to suggest a process of “cumulative causation” in which social 

networks form a “social infrastructure” that enables Mexican mass migration.  

When researchers included indicators of “migration networks” into regressions 

trying to explain Mexicans’ propensity to migrate, most found a significant spurring 

effect (e.g., Taylor 1987; Davis and Winter 2000). However, applying Manski’s (1995) 
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critique to these econometric studies shows that these studies cannot be certain to have 

identified a social network effect rather than a shared contextual effect (see also Durlauf 

and Fafchamps 2004).5 Variables, which are exogenous to such confounding group-level 

effects and therefore may serve as instrumental variables for social networks, have not 

been found in the case of Mexican’s decision to migrate or not.6 

In light of such obstacles to econometric analysis, a useful approach to evaluate 

the importance of social networks to illegal Mexican migration could be to provide a 

detailed microeconomic analysis of social networks’ functions in assisting illegal 

migration and to quantify them. Such an investigation should first try to understand the 

ways in which social networks facilitate illegal Mexican migration and why these 

assistances may not be easily replaced by other means. Quantifying the frequency of 

social network support in illegal Mexican migration would contribute to filling the lacuna 

of quantitative studies and show if social networks are statistically relevant.  

To better understand the workings of Mexican migration networks, developing a 

hierarchy of types of assistance and “helpers” (those who provide assistance) would be 

beneficial. Hence, this chapter first reviews the interdisciplinary literature on social 

network assistance in migration and then examines the role of social networks in 

                                                 
5 Manski shows that if individual behavior is modeled as a linear function of the mean 
behavior of a group - such as the number of group members that have migrated 
(“migration networks”) - then it is not possible to distinguish whether the mean group 
behavior (i.e. migration networks), or personal or exogenous factors that the group shares 
- such as similar ethnicity or wealth, or sufficient rainfall - drives the individual behavior. 
 
6 While Munshi’s (2003) instrumental variable - past rainfall - can be used to analyze 
migrants’ U.S. labor market outcomes, it cannot serve as an instrument for the stay-
versus-migrate decision, because past rainfall is likely to directly affect employment in 
Mexico (but not in the U.S.). 
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Mexican migration by using both original data collected by the author as well as 

secondary databases.  

The chapter is structured as follows. The next section conducts an extensive 

literature research on social network assistance in migration within the social sciences. 

The third section provides a detailed microeconomic analysis to indicate why social 

networks are crucial to Mexican migrants at different steps of the migration process. The 

fourth section describes an original and two secondary data sets, which the fifth section 

uses to quantify social network assistance in illegal Mexican migration. The final section 

provides a summary and conclusions. 

 

2.2 Literature Review and Motivation 

I conducted a comprehensive literature review on social network assistance in 

migration within the social sciences. Table C.1 in Appendix C lists 61 case studies, 

literature reviews, econometric studies, or other studies that I have found to relate to 

social network assistance in migration, mainly Mexico – U.S. migration.7 I include the 

investigation’s main research question, the methodology used, and the network types on 

which they focus, if any. The main function of Table C.1, however, is to summarize 

reports of social network assistance in migration, which I classify into six categories: 

information and risk, initial financing, domestic dislocation, border crossing, initial U.S. 

                                                 
7 I consider social networks to be a means by which members of social networks access 
and exchange resources, such as information, services or goods. Social networks can thus 
be considered as the source of “social capital” (see Bourdieu 1986; Coleman 1988; 
Dasgupta 2002). 
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sustenance, and U.S. employment. The table also indicates whether a study focused on a 

certain type of assistance (F), mathematically modeled it (M), gave further examples or 

explanations for it (E), provided statistics on it (S), or merely listed it (L).  

 

2.2.1 Social Network Assistance in Migration: Types of Assistance 

Scholars have long pointed out that migrants provide valuable information about 

opportunities in foreign countries to fellow countrymen (MacDonald and MacDonald 

1964). Durand (1994) notes that in rural Mexico adolescents learn the “rules of the game” 

and the “costs, sacrifices, and objectives of migration” when joining the public gatherings 

of return migrants.8 Information from social networks is generally assumed to reduce the 

risks associated with migrating9 but may also influence a potential migrant’s 

expectations. Some scholars even claim that a “migration culture” (Massey et al. 1987) or 

“migrant syndrome” (Reichert 1981) has emerged in many rural Mexican communities.  

Social networks have been found to help undocumented migrants enter the U.S. 

They can inform prospective migrants about available border crossing techniques, offer 

advice on how to avoid capture by the U.S. border patrol and how to behave if captured, 

recommend a reliable and affordable smuggler, or even pre-arrange a smuggler contract 

(e.g., Massey and Singer 1998; Durand 1994). A more advanced service, which still 

seems largely unnoticed in the literature, is smugglers’ “ex-post payment” by a member 

of the migrant’s social network on his behalf to guarantee his safe border crossing 
                                                 
8 Boyd (1989) and Goldring (1998) note other ways in which social networks may 
convey migration information, such as phone calls, letters or public consumption of 
remittances. 
 
9 Taylor (1986) argues that social networks’ information reduces migrants’ risks by 
aligning expected and true variances. See also Menjivar (2002) and Zahniser (1999). 
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(Durand 1994; Spener 2004). Moreover, the travel companionship of family and friends 

has been found to reduce travel costs, provide moral support, and protect migrants against 

victimization (Graves and Graves 1974; Lopez 1988; Bastida 2001). 

A handful of studies have examined how social networks support migrants upon 

arriving at the destination. Initially, Mexican arrivals often appear to be treated as guests 

without the host’s expectation of compensation (Lomnitz 1977; Espinosa 1997). This 

seems to change if the co-residence lasts or the guest finds a job (Mines 1981; Menjivar 

1995). Chavez (1992) argues that long-term co-residence of undocumented migrants in 

the U.S. is a strategic choice to pool resources against economic hardship and the threat 

of deportation (see also Glick 1999).  

Social networks’ help to migrants in finding employment is the most cited 

assistance. Economists stress social network’s information provision function, both 

general labor market advice and information on job vacancies (Banerjee 1984; Caces 

1986).10 Kin or friends also seem to refer or recommend new arrivals to U.S. employers 

or even pre-arrange employment for them (Banerjee 1990; Waldinger 1997). Migrants 

that have advanced to supervisor positions have been found to rely on network-based 

recruitment (Waldinger).11 Social networks may also provide rookies with training or job 

orientation (Lomnitz 1977; Mines 1981; Caces 1986).  

Some studies report that social networks help to finance migration trips 

(Morawska 1990; Papail 1998). Such family financing is a central element of the New 

                                                 
10 Munshi (2003) reports that migration networks improve Mexican migrants’ odds and 
types of U.S. employment (see also Espinosa 1997; Aguilera and Massey 2003). 
 
11 Adler (2002) argues that active recruitment of a migrant-supervisor improves his 
position towards employer and co-workers. Yet, Waldinger (1997) shows that exuberant 
network recruitment may undermine managers’ power towards a unified labor force.  
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Economics of Labor Migration (Stark and Bloom 1985). Goldring (1992) reports that 

social networks help migrants to sustain themselves while waiting to cross the border. 

Other studies have analyzed social networks’ impact on migrants’ settlement or 

acculturation (Portes 1990), as well as networks’ moral support (Kemper 1977), 

emergency assistance (Lomnitz 1977), insurance function (Cuecuecha 2005), or help in 

daily chores (Lomnitz 1977).  

 

2.2.2 Social Network Assistance in Migration: Empirical Findings 

In spite of an abundance of qualitative investigations on social networks and 

migration, very few studies quantify social network assistance in migration. The few 

quantitative studies that I have found rely on small samples and cover only some types of 

network assistance. Espinosa (1997), who interviewed 518 Mexican migrants, is the most 

representative and comprehensive study. Moreover, as Table C.2 in Appendix C shows, 

studies differ considerably in their estimates of the prevalence of social network 

assistance to Mexican migrants. Between 50 and 95 percent of Mexican migrants appear 

to receive initial U.S. lodging assistance and between 40 and 75 percent seem to be 

helped in finding a U.S. job.  

Espinosa ranks several types of social network assistance that Mexican migrants 

receive by frequency. She reports that help in getting a U.S. job comes first, then U.S. 

lodging and food support, and last aid in crossing the border. Jointly consulting the 

scattered sources reported in Table C.2 would support this ranking except for placing 

initial U.S. lodging and food assistance first. However, deducing the relative importance 

of a given type of assistance from solely considering observed frequencies may be 
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dangerous: a frequently observed type of assistance may simply be an easy one to 

provide. Examining migrants’ efforts to ascertain their receipt of some assistance and 

looking at the type of helper they try to recruit for it – e.g., trustworthy or not - would be 

a better indicator of its relative importance. Furthermore, the ranking should be 

comprehensive.  

The consensus in the larger literature on social networks and social capital seems 

to be that relatives are more important helpers than non-relatives since ties to kin are 

stronger, making their help more reliable (e.g., Choldin 1973; Lomnitz 1977). In the case 

of Mexican migration to the U.S. Massey et al. (1987), using qualitative observations, 

have suggested a ranking of helpers according to the “probability and reliability” of their 

help: nuclear family comes first, then extended family, friends, and paisanos (“fellow 

countrymen”). Yet Espinosa’s (1997) estimates from Mexican migration show that help 

from friends is often the most frequent. She further detects indications of specialization: 

friends matter most for border crossing and job search, kin are most important for initial 

financing.12  

 

2.2.3 Conclusion and Motivation of Research 

Econometric studies have generally found that social networks influence the 

decision whether to migrate or not (e.g., Palloni et al. 2001), but in the case of Mexican 

migration appear to have reached a dead-end in ruling out a Manskian “reflection 

problem.” One way to proceed may be to inquire why social networks appear to matter so 

much.  

                                                 
12 In the case of migrants’ job assistance qualitative studies disagree whether “strong ties” 
(Waldinger 1997) or “weak ties” (Garcia 2005; Sassen 1988) are more important.  
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Conceptually, an explanation of the “why” needs to analyze the migration process 

from the first-time undocumented migrant’s perspective, trying to elicit his (or her) 

challenges and uncertainties, with the intention of elaborating social networks’ 

competitive appeal as opposed to other migration conduits. Conducting such a detailed 

micro analysis of undocumented Mexicans ‘migration process should lead to empirically 

testable hypotheses about the expected overall prevalence of social network assistance in 

Mexican migration as well as an expected hierarchy of assistance types and helpers 

(those who provide assistance). 

Empirically, despite an abundance of qualitative studies, social network assistance 

in Mexican migration still lacks comprehensive and representative quantification to 

support or reject migration networks’ empirical relevance. Developing an empirical 

hierarchy of assistance types and helpers would contribute to the understanding of how 

migration networks work. Such a hierarchy should not only be based on frequency 

observations, which seems to be the current practice, but also include other criteria, such 

as trustworthiness – a concept already used to rank different helpers (Massey et al. 1987) 

but still without empirical testing in the case of Mexican migration. 

My study also contributes to the emerging economic literature on “neighborhood 

effects” or “social interactions.” Overall this literature seems to assume that social 

networks’ main function is information provision, such as new business practices (Udry 

2004), health practices (Behrmann et al. 2002; Miguel and Kremer 2003), job 

information (Munshi 2003), or other (for a summary see Durlauf and Fafchamps 2004). 

However in the case of illegal migration, it is likely that social networks are crucial in 

other ways, such as in border crossing or initial sustenance abroad.  
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Moreover, my research questions are policy relevant. Driving up undocumented 

migrants’ costs and risks at different points along the migration process seems currently 

the focus of U.S. migration management practices. In order to better evaluate the 

potential of such “cost-shock policies,” it seems prudent to consider the possible 

influence of the apparently dominant facilitator of illegal migration, social networks. 

Knowing the overall prevalence of social network assistance as well as its functional 

focus and distribution of helpers will indicate migration networks’ role, effectiveness and 

resilience in helping undocumented migrants to elude such costs-shock policies: Are 

social networks only a minor facilitator? Do they mainly provide unimportant types of 

assistance? Are migrants dependent on specific helpers or can they rely on various 

network members?  

 

2.3 The Mexican – U.S. Migration Process: A Detailed Micro Perspective 

 
“Up there at the border there’s lots of coyotes, but there’s no safer way than going with one 
right from here, like’s one got more guarantee, more safety it’s somebody you know and 
you’re with a group and they take better care of you, cause you never know what’s it’s gonna 
be like up there. [..]Up there, you could find yourself with a bunch of people who are just 
starting and that’s tough. But these guys [..] if you don’t get across but get caught, they take 
you back across again. [..] If you got contacts that’ll answer for you, you give them the 
telephone number and they call and then they take you to your house and they pay him there 
[..] up there at the border, who’ll take you?, who knows?, who guarantees you anything?, 
who knows? But these guys give you a guarantee.”  
[Anonymous smuggler, quoted in Lopez (1998, p. 973)] 

 

This section develops a detailed microeconomic analysis of the migration process 

of undocumented Mexican first-time migrants, taking into account migrants’ challenges, 

information problems, and options, in order to better understand the apparently prominent 

role that social networks play in facilitating their illegal migration. Are there reasons to 
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expect that undocumented Mexican first-time migrants strongly prefer social network 

assistance to other means, such as market-based exchanges? Since my main interest is the 

impact of social networks on Mexicans’ first-time migration decision, I only consider the 

migration process from preparation of decision making up to the point at which a migrant 

obtains his first job in the U.S. (hereafter referred to as the “migration process”). 13  

The interdisciplinary literature review in the previous section as well as my own 

interviews with Mexican migrants and non-migrants (see next section for details on data 

collection) lead me to the conclusion that an undocumented Mexican first-time migrant 

generally passes through six major migration steps: information gathering for decision 

making, initial financing, domestic dislocation, border crossing, initial U.S. sustenance, 

and U.S. job search. In pondering undocumented first-time migration I assume that a 

potential migrant considers each of these migration steps jointly, given his current 

information level.14 If he reaches the conclusion that the risk-adjusted benefits of illegal 

migration outweigh the risk-adjusted costs, including opportunity costs, he will choose to 

migrate.  

 

                                                 
13 Undocumented Mexican migrants face further challenges once they have obtained a 
job, such as settlement or integration, but these later migration steps seem less likely to 
influence the initial migration decision, warranting omission.  
 
14 In a Sjaastad - Todaro - Harris (STH) framework (Sjaastad 1962; Harris and Todaro 
1970) this would imply that the migrant compares the sum of the expected costs of all 
migration steps to the expected income gain from migration. This could be adapted to a 
“social-network-enlightened” STH model by accounting for social networks’ potential to 
reduce risks and costs. In a New Economics of Labor Migration framework (Taylor 1986; 
Stark 1991) migrants would also consider risk diversification and the ability to finance 
additional investments.  
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2.3.1 From Decision Making to First U.S. Employment: Six Milestones 

Information Gathering for Decision Making: Before considering migration to the 

U.S., potential migrants need to at least have a general idea about migrating. Given that 

international migration has strongly penetrated Mexican daily life, most adult Mexicans 

are likely to possess such “latent generalized information” (Banerjee 1984). More 

detailed general knowledge about the workings of the U.S. labor market, methods to 

cross the border, or ways to survive in the U.S - “direct generalized information” 

(Banerjee) - also seems to be wide-spread in many Mexican regions. However, only the 

possession of “specific information” (Banerjee) - about a certain smuggler, 

accommodation option, or job vacancy - would seem to reduce the risk of illegal 

migration to such a degree that broad masses would consider migrating (see also Tilly 

1990). In general, only social networks are able to offer trustworthy specific information 

and are also likely the best source of direct generalized information.15 

What I have found common in interviews with Mexican migrants and non-

migrants is the concept of an “invitation.” Typically, an invitation meant that an 

experienced relative or friend, who resided in the U.S. or intended a repeat trip, invited a 

potential migrant to come to the U.S., offering specific information and assistance.16 In 

the absence of an invitation, undocumented first-time migrants frequently called U.S. 

contacts or asked return migrants for information and assistance. Either way, this 

facilitated migration considerably.  

                                                 
15 Official labor recruitment programs seem the only true exception to this. Smugglers 
might offer information but, given their business interest, they should not be trusted.  
 
16 The extent of offered information or promised assistance varied. For a minority of 
invitations no help was promised, in which case the “inviter” was often a rookie, too.  
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Initial Financing: Undocumented Mexican first-time migrants need to finance 

domestic expenses and initial expenses in the U.S. In interviews I found indications that 

these are frequently financed separately (see also Espinosa 1997). As expenses often 

surpass undocumented first-time migrants’ savings, most migrants have to find a creditor. 

Yet, the common principal-agent problem in lending arises (e.g., Conning and Udry 

2005) with an additional aggravation. Not only must the creditor fear that his debtor 

cannot pay back if he is insolvent, due to limited liability, but even in the case of 

solvency a migrant-debtor could easily refuse repayment by remaining outside of the 

national jurisdiction (“opportunistic default”).17  

Informal moneylenders or standard group-based lending arrangements, which 

typically rely on their ability to access local information, for example, supervising the 

debtor’s harvest, or local enforcement systems, for example, reputation (Bowles 2006), 

face the problem that the migrant-debtor leaves the local sphere in which such 

mechanisms operate.18 Social networks, on the other hand, have unique monitoring and 

enforcement advantages due to ongoing communication with the migrant-debtor and 

because other kin and friends are frequently co-residents or co-workers of the migrant-

debtor. Moreover, altruism and multiplex future exchanges reduce the conflict of interest 

between creditor and debtor. This should apply strongest to nuclear family networks. 

 
Domestic Dislocation: Before being able to enter into the U.S. an undocumented 

Mexican first-time migrant has to physically relocate himself to a border crossing point if 

                                                 
17 Collateralizing the debt could be one solution but will often be unavailable. 
 
18 This may explain why local smugglers or U.S. employers sometimes seem to become 
“employer-lenders” or “smuggler-lenders,” See also Menjivar (2000, p. 62). 
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he is not a border resident. Then he has to sustain himself in the border region until he 

manages to cross into the U.S. Domestic relocation and border sustenance have received 

little attention in the literature, likely because they do not pose major challenges.19 

 
Border Crossing: Undocumented Mexican first-time migrants need to find an 

illegal way to enter the U.S. Due to the tightening of U.S. border controls most 

undocumented Mexican migrants now seem to contract a border smuggler instead of 

trying to cross on their own (Spener 2004; Gathmann 2004). Contracting a smuggler 

constitutes another principal-agent problem. A first-time migrant cannot know ex-ante if 

he picks a lemon (Akerlof 1970) - a rookie smuggler, a high risk smuggler, or a brutal 

abuser (see quote above) - nor can he verify ex-post if the smuggler acted diligently, let 

alone court-enforce misbehavior. A rational migrant will refuse to pre-pay and a rational 

smuggler will not accept deferred compensation due to fear of non-payment.20 One 

solution could be that the migrant promises future rents to the smuggler, such as 

recommending his services to relatives or friends, contingent upon current satisfaction.21  

However, this is unlikely to fully resolve the conflict of interest between migrants 

and smugglers. Smugglers, migrants, and social networks have thus jointly come up with 

a contract that avoids problems of information asymmetry by moving “residual 

claimancy” to the agent, i.e., the smuggler (Bowles 2006): “payment-upon-delivery” or 

                                                 
19 Nowadays, many smugglers reportedly offer free housing (Spener 2004).  
 
20 Spener (2001, 2004) and Menjivar (2000) provide examples that show the danger of 
pre-payment. 
 
21 Migrants’ preference for local coyotes rather than commercial border businesses 
(Lopez, 1998) is likely explained by the importance of the reputation effect and the 
ability of migrants to informally sanction the local coyote (or his family).  



21 

“ex-post payment” (see also Spener 2001; Durand 1994). The smuggler is paid in full 

only once the migrant safely reaches his final or intermediate U.S. destination.22 To avoid 

robbery in transit, the U.S. payment is commonly made by a trusted social network 

member.23 Due to the unlimited number of entry trials granted as part of the contract, the 

migrant is fully insured against both smuggler misbehavior and exogenous risks, such as 

changes in U.S. border enforcement levels. Moreover, the U.S. contact often also serves 

as creditor for the smuggler payment and picks the migrant up at the delivery point 

(Chavez 1992). 

 

Initial U.S. Sustenance: Undocumented Mexican first-time migrants are very 

vulnerable upon arriving in the U.S. Inexperience, alienation, language barriers, and 

immobility make it difficult for them to obtain accommodations, buy food or clothes, 

commute to their workplace, or handle other daily chores (Chavez 1992). Reliance on 

ethnic entrepreneurs who specialize in assisting newcomers (Adler 2002), paternalistic 

employers (Goldring1992), or ethnic enclaves (Portes 1995) could be a way out. 

However, migrants generally cannot afford high U.S. living costs until they have secured 

employment. Moreover, reliance on such strangers would make first-time undocumented 

                                                 
22 It should be noted that now the smuggler becomes contingent upon a promise by the 
migrant. To enforce payment, smugglers appear to hold migrants hostage and threaten 
them until their contact picks them up at a U.S. safe house (Spener 2004; Chavez 1992). 
 
23 Other money transfers (e.g., wire transfers) appear not to be a common solution. 
Sometimes another third party, such as the employer, steps in and finances the smuggler. 
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migration very risky from the pre-departure perspective.24 The prospect of initial lodging 

and food assistance as well as initial guidance by a relative or friend – i.e., an “initial safe 

haven” - considerably reduces this uncertainty. Such an initial safe haven further helps 

undocumented migrants to remain invisible (Chavez 1992).  

 

First U.S. Job: A major problem of labor markets is that employers possess 

information about job vacancies, but only workers know which job they would be willing 

to take (Montgomery 1991). Private and governmental intermediation, which has been 

created to solve this dilemma, is unlikely to be an option for undocumented first-time 

migrants due to ignorance, language problems and fear of apprehension. Ethnic labor 

recruiters could step in (Adler 2002) but would make migration risky from the pre-

departure perspective. Social networks may be able to pre-arrange a job (Banerjee 1990) 

or at least credibly promise to help in the job search, reducing the migrant’s pre-departure 

uncertainty.  

 Employers worry about adverse selection when hiring. Signals to attenuate this 

problem, such as educational or job references, are likely not valid in the case of newly 

arrived aliens. This makes social networks a helpful screening device for employers 

(Waldinger 1997).25 Hence, social networks’ labor market intermediation is appealing to 

both the employer and the migrant-employee. 

                                                 
24 From the first-time migrant’s pre-departure perspective, trustworthy support by an 
employer or ethnic entrepreneur seems to require intermediation by someone trusted or 
trustworthy third-party supervision, as in the case of an official guest worker program. 
 
25 Referred workers self-select since they possess better information to judge if they 
match the job vacancy. Referees pre-select workers unintentionally by referring persons 
that resemble themselves and intentionally to protect their own reputation (Montgomery 
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2.3.2 Conclusion and Hypotheses on Social Network Assistance 

I have argued that problems of asymmetric information between migrants and 

lenders, smugglers, or employers, as well as illegality make trust a crucial element to 

most exchange-based solutions of an undocumented Mexican first-time migrant’s 

challenges.26 This makes formal court-enforced contracts infeasible (Bowles 2006). 

Common informal monitoring or enforcement mechanisms have only limited appeal due 

the migrant’s departure from the local sphere, weakening informal mechanisms, and 

offering him a strong one-sided exit option. Since kin and friends typically accompany 

the Mexican migrant to the U.S. as co-residents or co-workers, social networks are able 

not only to help best but can also monitor and sanction misbehavior best. Hence, I 

hypothesize that social network assistance to Mexican undocumented first-time migrants 

is very frequent.  

Social network assistance should be most important for those migration steps in 

which the migrant needs exchange-based solutions most and trust is most crucial for 

successful exchange. Issues of trust are likely to be most pronounced in the cases of 

lending, border crossing, and job intermediation. General information on migration is 

relatively simple to obtain in most Mexican regions. Financial assistance for initial U.S. 

expenses is important, but such credits seem to be intertwined with other types of 

assistance - border crossing and initial U.S. sustenance - making the separately 

observable lending, mainly for domestic expenses, less crucial. Despite the economic 

                                                                                                                                                  
1991). Furthermore, newcomer’s concern for their referee and peer-monitoring tends to 
keep the work morale up (Waldinger 1997). 
 
26 Pioneer migrants have always managed to solve migration challenges by themselves, 
but full self-reliance would seem to put migration out of the grasp of the broad masses. 
See also Tilly (1990). 
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literature’s focus on labor market intermediation, failed border crossing or failed initial 

U.S. sustenance are likely to inflict the most misery on a migrant, making social network 

assistance more important. Hence, I hypothesize that for undocumented Mexican first-

time migrants, social networks’ help with border crossing and initial U.S. sustenance is 

most important; their assistances in information gathering for decision making, job 

search, and financing domestic migration expenses are of intermediate importance, and 

their support with domestic dislocation is least important.  

Furthermore, I conjecture that migrants try to recruit their most trustworthy 

helpers, likely close relatives, for the most important types of assistance but may rely on 

other types of helpers for less crucial assistance. Lastly, I hypothesize that migrants’ own 

characteristics influence the probability of social network assistance: I expect that 

migrants who face the least problems accessing support, for example, due to membership 

in a large migration network, or migrants who are least capable of securing non-network 

based means are most likely to rely on social network assistance.  

 

2.4 Data  

To empirically test my hypotheses on social network assistance, I will rely on a 

small sample of Mexican migrants and non-migrants from my own field research and two 

secondary databases on Mexican migration. Conducting my own interviews with 

Mexican migrants and non-migrants allowed me to define the studied phenomenon better 

- the migration process of an undocumented Mexican first-time migrant and his relevant 

types of social network assistance - and comprehensively quantify types of assistance and 



25 

helpers. The secondary databases were added to improve the representativeness of my 

study, even though they do not cover all assistance types or helpers.  

 

2.4.1 Original Data Set 

I conducted field research in two small peasant communities (“ranchos”) and one 

small suburban community in the winter of 2005/2006. All three communities are situated 

in the central-western Mexican state of Michoacán - a traditional migration state 

(Bustamante et al. 1998) – and are between 10 and 60 driving minutes away from the 

state capital Morelia. The airline distance to the Mexico - California border is about 1200 

miles. I selected the two ranchos because I had previously lived and worked in these 

communities, offering me background knowledge and local contacts to support the study. 

The third community was included upon a hint by an interviewee that migration to the 

U.S. would still be uncommon in this community, which is a local exception. Appendix 

A-I provides a brief description of the socio-economic background of the three 

communities. 

In each community I drew representative sub-samples of the population. From a 

total of approximately 275 households in the first rancho, 300 households in the second 

rancho, and 75 households in the third community, I selected 21, 31 and 19 households, 

respectively. In each household I conducted a semi-structured interview with a male adult 

member, typically the household head (see Massey and Zeteno 2000).27 There were 29 

non-migrants and 42 migrants of which I excluded one who had been a legal resident at 

the time of his first U.S. trip. 

                                                 
27 I decided to focus on male migrants as female migration was very uncommon.  
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I started each interview with questions about general socio-economic 

characteristics and migration facts (if applicable), such as total number of U.S. trips, trip 

destinations and durations, legalization status, and reasons to migrate. For each migrant, I 

reconstructed the individual’s egocentric network at the time of his first labor migration 

trip to the U.S.: I first constructed a genealogical tree and a list of best friends at the time 

of his first U.S. trip and then inquired about the migration timing of all network members 

relative to his first trip.28 Then I made use of my migration milestones (see previous 

section) to assist the migrant’s often vivid recalling of his first U.S. trip, noting social 

network assistance at each step. Having previously reconstructed the migrant’s egocentric 

network at the time of his first U.S. trip proved to be helpful for the individual’s recalling 

of the obtained types of assistance and facilitated the interview, thus improving the 

accuracy of the data.29 

 

2.4.2 Secondary Data Sets 

The “Encuesta sobre Migración en la Frontera Norte de México” (EMIF) is a 

representative survey of the Mexican migration flow to the U.S. under the auspices of 

two Mexican government institutions and a Mexican university. The survey has 
                                                 
28 I followed Marsden’s (1990) recommendation to use name generators to elicit 
egocentric networks. Recalling kinship ties proved to be relatively easy for most 
interviewees. In order to elicit friendship ties I obtained interviewees’ class lists during 
primary or secondary school from the local school director or the education department’s 
state archive. Class lists were not available for the low-migration community. In addition, 
I further asked interviewees to list their best friends from sport clubs, bands, their 
neighborhood, or other. 
 
29 Knowing the names of the migrant’s kin and friends made it much easier for me to 
associate names during the migrant’s narrative and detect possible omissions or errors. 
For example, some interviewees with strong family migration networks corrected their 
initial report of no assistance upon verification.  
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monitored the flow of Mexican migrants at important travel points, including public bus 

terminals, train stations and airports in the seven most frequent Mexican border crossing 

cities since 1993.30  

I pool all observations of Mexicans that state a desire to migrate to the U.S. to 

work without employment authorization between 1996 and 2003, giving a total of 13,766 

observations.31 For a first sample, EMIF1, I further take out repeat migrants to get 9,380 

observations of undocumented first-time labor migrants, representing a population of 

1,000,047 migrants (once weighted). As first-time migrants arriving at the border have 

completed only part of the migration process, I construct a second sample, EMIF2, in 

which interviewees that arrive at the border on a repeat trip report on a previous 

undocumented labor migration trip to the U.S. EMIF2 is made up of 2,104 observations 

of undocumented repeat labor migrants that represent a population of 568,663 migrants. 

Furthermore, I use the Mexican Migration Project (MMP), a publicly accessible, 

collaborative research project based at Princeton University and the University of 

Guadalajara. Since 1982, the MMP has surveyed migrants and non-migrants in Mexican 

communities during the months of November to February to take advantage of the 

regular return visits of migrants. Each community was visited once, and about five 

communities were surveyed in a given year. The MMP database for the years 1982 to 

2004 includes 107 communities, in each of which around 170 households were randomly 

                                                 
30 According to EMIF’s methodological notes and a personal conversation with an EMIF 
statistician, the provided probability weights warrant that the weighted sample is 
representative for the entire Mexican migration flow to the U.S., except for border 
residents.  
 
31 I start with 1996 as earlier waves used a slightly different methodology. 
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chosen and interviewed. In total, 18,083 household heads were surveyed, out of which 

6,399 have migrated to the U.S. at some point.32  

I restrict the sample to migrant household heads which have migrated to the U.S. 

to work without employment authorization since 1980; 2,768 observations remain.33 In 

the MMP most information on social network assistance refers to migrants’ last U.S. trip. 

Rather than excluding all migrants who have made more than one U.S. trip in their life 

time to get estimates on migrants’ first U.S. trip, which would shrink the sample by more 

than half, I decided to include the last migration trip of all undocumented labor migrants, 

first-time or repeat.  

Descriptive statistics on migrants’ characteristics and their social networks for the 

EMIF1, EMIF2, MMP and my own small sample are given in Table C.3 in Appendix C. 

 

2.5 Social Network Assistance in Mexican Migration: Empirical Findings 

2.5.1 Original Data Set 

Prevalence of Social Network Assistance: In my 41 interviews with 

undocumented Mexican first-time migrants I inquired about 12 different forms of social 

network assistance, grouped according to the major migration steps from Section 2.3: 

information gathering for decision making, initial financing, domestic dislocation, border 

crossing, initial U.S. sustenance, and first U.S. employment (for more details see 

                                                 
32 I use the information on household heads, since only this subset contains all 
information I need. 
 
33 I exclude U.S. trips prior to 1980 to improve the comparability to my other data sets.  
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Appendix A-I). Only two unlucky migrants reported that they had not received any help 

during the first U.S. trip; both had migrated at times when migration networks were still 

underdeveloped in their community. This implies that 95.1 percent of undocumented 

first-time migrants received some form of assistance by social networks. For 10 

assistance types, 70 percent or more report social network help on their first 

undocumented U.S. trip (see Table 2.1).34 The two exceptions with low support both 

belong to domestic dislocation, which turned out to be a relatively simple challenge. 

Hence, according to my small sample, social network assistance during Mexicans’ first 

undocumented migration trip to the U.S. is very prevalent. 

 

Hierarchy of Assistance Types: As a first attempt to elicit the relative importance 

of different types of social network assistance during undocumented Mexicans’ first U.S. 

trip, I group them by frequency (see column three in Table 2.2). Help with initial 

information gathering, initial financing, border crossing, and initial U.S. sustenance is 

most frequent (above 80 percent), support with first U.S. employment ranks in the 

middle, and assistance with domestic dislocation is least frequent. As a second criterion 

to judge the relative importance of each type of assistance, I asked migrants for which 

assistances they had known, with certainty prior to departure, who would help them 

(“pre-departure assurance”), assuming that high pre-departure assurance indicates 

                                                 
34 In calculating relative frequencies I took out unknown or non-applicable responses: 
Four migrants that could legally enter into the U.S. and two migrants that had a free guide 
were excluded from the smuggling related assistances; 13 migrants who stated that they 
crossed the border without overnight stay were excluded from the border lodging help; 
five border residents were excluded from all domestic dislocation assistances. 
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migrants’ effort to ascertain help.35 If assisted, more than 80 percent of undocumented 

first-time migrants knew with certainty who would help them with border crossing and 

initial U.S. sustenance, but only 59 percent knew their job search helper prior to 

departure (see Table 2.2). If I multiply the frequency of an assistance type with its pre-

departure assurance to get a joint criterion - possibly the most meaningful one - help with 

border crossing and initial U.S. sustenance dominate again (see column five).  

 

Table 2.1: Migration Process and Social Network Assistance (Original Data) 

Type of Assistance
None/ Self Networks Other N/A Unknown

5.0% 95.0%
2 38 0 0 1

10.0% 90.0%
4 36 0 0 1

19.5% 78.0% 2.44%
8 32 1 0 0

20.0% 80.0%
8 32 0% 0 1

55.6% 41.7% 2.8%
20 15 1 5 0

13.6% 68.2% 18.2%
3 15 4 18 1

14.6% 85.4%
6 35 0 0 0

17.6% 79.4% 2.9%
6 27 1 6 1

20.0% 74.3% 5.7%
7 26 2 6 0

9.8% 85.4% 5.0%
4 35 2 0 0

15.0% 80.0% 4.9%
6 32 2 0 1

17.1% 78.0% 4.8%
7 32 2 0 0

U.S. Job  (VI)

Initial U.S. 
Sustenance 
(V)

Obtaining First U.S. Job

Finding a Smuggler

Payment-Upon-Delivery/ 
Being Picked Up in U.S.

Initial U.S. Lodging

Initial U.S. Food

Border 
Crossing (IV)

Travel Companionship

Relative and Absolute Frequencies 

Initial 
Financing (II)

Domestic
Dislocation 
(III)

Financial Assistance in 
Mexico

Getting to Border City

Housing in Border City

Source of General Migration 
Knowledge
Conversation about 
Migration Intentions (*)
Received Invitation/ Called 
U.S. Contact 

Information 
for Decision-
Making
(I)

  

Source: Author's interviews with 41 undocumented Mexican migrants (first U.S. trip). 
Notes: “N/A” indicates that assistance is not applicable (see footnote 34). Networks include kin, friends and 
acquaintances. “Other” includes local recruiters and smugglers. Relative frequencies exclude unknown and 
not applicable responses. (*) Multiple responses possible. For further details see Appendix A-I. 

                                                 
35 It was impossible to elicit pre-departure assurance for initial information gathering, 
initial financing, and domestic travel means as these steps necessarily needed to be solved 
upon departure.  
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Lastly, I asked migrants and non-migrants to rank the types of assistance by 

importance (actual or hypothetical, depending on the case). 36 Help with initial U.S. 

sustenance was listed first, followed by border crossing and job assistance. Support with 

initial financing and domestic dislocation came last.37 When I average across the different 

rankings, the social network’s help with initial U.S. sustenance appears most important 

for an undocumented Mexican’s first U.S. trip, closely followed by border crossing help. 

Assistance with obtaining a first U.S. job and initial financing rank in the middle, and 

support with domestic dislocation is clearly the least important assistance of social 

networks during an undocumented Mexican’s first U.S. trip. Hence, the results confirm 

my hypothesized hierarchy of assistance types. 

 

Hierarchy of Helpers: In Table 2.3 I find confirmation for the generally agreed 

upon hierarchy of helpers within social networks (e.g., Massey et al. 1987). 

Undocumented Mexican first-time migrants are most likely to receive assistance from 

their nuclear family, followed by extended family, friends, and lastly others.38 Help from 

extended family members is almost as common as help from nuclear family members. 

                                                 
36 Selecting the most important assistance type(s) proved difficult for some interviewees. 
On first thought many replied that all assistances would be important; 20 and 40 percent 
of migrants and non-migrants, respectively, failed to specify one or two single most 
important assistances. I took these out. Furthermore, there was a slight tendency towards 
common-sense ranking, favoring initial U.S. lodging and food assistances.  
 
37 Initial information gathering and travel companionship were not included in the self-
ranking. However, there were indications that initial information gathering was not a 
bottleneck. Only three non-migrants stated that they had no general migration knowledge 
and 75 percent or more could list all major migration steps. 
 
38 “Other” includes acquaintances, paisanos, local smugglers and local labor recruiters. 
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Based on pre-departure assurance, assistance by kin, both nuclear and extended, is least 

risky. It is more than twice as certain as assistance by friends and other helpers. Since 

kinship help dominates initial U.S. sustenance and border crossing - which I identified to 

be the two most important assistances - this confirms my hypothesis that undocumented 

first-time migrants will try to recruit their most trusted helpers for their most crucial 

migration steps.39 

 

Table 2.2: Relative Importance of Types of Social Network Assistance (Original 

Data) 

Type of Assistance

Pre-
Departure
Assurance

 Rank 
Avgerage 

Fre-
quency

Pre-
Departure
Assurance

Frequency
& 

Assurance

Self-
Ranking 

(Migrant)

Self-
Ranking 
(Stayers)

I Information N/A N/A 1 N/A N/A N/A N/A

II Initial Financing N/A 5.7 4 N/A N/A 7 6

Getting to Border N/A 7.7 10 N/A N/A 6 7

Lodging in Border  79% 6.6 9 5 5 7 7

Travel Companionship N/A N/A 2 N/A N/A N/A N/A

Finding a Smuggler 88% 2.8 4 1 1 4 4

Payment-Upon-Delivery 85% 4.2 8 2 4 3 4

Initial U.S. Lodging 81% 2.0 2 3 2 2 1

Initial U.S. Food 82% 2.8 4 4 3 1 2

VI Obtaining First U.S. Job 59% 5.2 7 6 6 4 3

III

V

Ranking based on

IV

 

Source: Author's interviews with 41 undocumented Mexican migrants (first U.S. trip). 
Notes: Column 1 shows percentage of assisted migrants that knew, with certainty prior to departure, who 
would help them. Column 2 is average over all rankings. Column 5 is ranking based on multiplication of 
relative frequency and pre-departure assurance. 30 migrants and 15 non-migrants were asked to name the 
most important social network assistance for columns 5 and 6, respectively; multiple responses were 
possible. “N/A” indicates that help was not included. For further detail see Appendix A-I. 
 

Support by friends is important. Friends provide one-fourth of all assistances in 

my sample. Friendship networks further seem to specialize. It appears that the share of 

                                                 
39 Yet, friends rank first for travel companionship. I think this exception to my hypothesis 
is explainable by the fact that first-time migrants are most likely to find other willing 
migrants among same-age networks, which friendship networks mostly are.  
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friendship help is highest if it is of least disadvantage or even necessary that help-giver 

and help-receiver are at similar stages in their life time migration cycle - which friends 

likely are – or if a joint solution to the problem makes sense. This applies to talking about 

migration intentions, traveling together, and searching jointly for a smuggler and job.  

 

Table 2.3: Frequency and Assurance of Network Assistance by Network Type  

Type of Assistance
Nuclear
Family

Extend.
Family

Friends Other Nuclear
Family

Extend.
Family

Friends Other

General Knowledge 28% 24% 18% 30% N/A N/A N/A N/A
Talk about Intentions 39% 24% 33% 4% N/A N/A N/A N/A
Invitation/ Calling 32% 35% 26% 6% N/A N/A N/A N/A

II Initial Financing 65% 21% 9% 6% N/A N/A N/A N/A
Getting to Border City 24% 24% 41% 12% N/A N/A N/A N/A
Housing in Border City 6% 33% 17% 44% 100% 100% 33% N/A
Travel Companionship 21% 29% 47% 1% N/A N/A N/A N/A
Finding a Smuggler 24% 31% 31% 14% 100% 89% 64% N/A
Payment-Upon-Delivery 36% 36% 18% 11% 90% 89% 75% N/A
Initial U.S. Housing 29% 34% 21% 16% 91% 92% 50% 67%
Initial U.S. Food 34% 29% 17% 20% 92% 80% 17% 13%

VI Obtaining a Job 34% 23% 26% 17% 75% 88% 22% 50%

Average 31% 29% 25% 15% 91% 90% 43% 43%

IV

V

I

III

Pre-Departure AssuranceFrequency

 
Source: Author's computation based on 42 migrant interviews. 
Notes: Section I shows relative frequency by assistance type and helper. Section II shows percentage of 
cases in which migrants were certain about aid receipt and specific helper upon leaving. If no assistance 
was received or assistance was non-applicable or unknown the observation was dropped (in both sections). 
 

Typically undocumented Mexican first-time migrants had one main helper, for 

example, the person who invited them, but also spread assistances over more than one 

helper: Only 30 percent relied for more than half of their assistances on the same helper - 

commonly their father or brother - but about 60 percent drew on one helper for more than 

three assistance types. 
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Table 2.4: Frequency of Social Network Assistance by Assistance Type (EMIF) 

% - total %  - w/ costs % - total % - w/ contact
Yes 57.86% 60.23% Yes 43.81% 79.65%
No 38.20% 39.77% No 11.19% 20.35%
No costs 3.83%
Unknown 0.12%
Source: EMIF1 Unknown 0.08%

Source: EMIF2

% - total % - total % - w/ contact
Alone 29.34% Yes 70.56% 91.10%
Nuclear Family 34.60% No 6.89% 8.90%
Other  Company 36.06% No contact in U.S. 22.43%
Unknown 0.00% Unknown 0.11%
Source: EMIF1 Source: EMIF2

% - total % - w/ contact % - total % - w/ contact
Yes 58.52% 75.56% Yes 72.98% 97.05%
No 18.93% 24.44% No 2.22% 2.95%
No contact in U.S. 22.43% No contact in U.S. 22.43%
Unknown 0.11% Unknown 2.37%
Source: EMIF2 Source: EMIF2

No contact in 
border city 44.92%

U.S. Job Search Assistance Any Assistance in U.S.

U.S. Employment (V) Overall (VI)

U.S. Lodging and Food Assistance

Assistance in Financing Domestic Trip Expenses

Initial Financing (I)

Travel Company

Lodging Assistance in Border City 

Border Crossing (III) Initial U.S. Sustenance (IV)

Domestic Dislocation (II)

 

Source: Encuesta sobre Migración en la Frontera Norte de México, 1996 - 2003.  
Notes: In the second column of boxes responses with empty cells are taken out. EMIF1 and EMIF2 include 
undocumented Mexican labor migrants on first and repeat trip to U.S., respectively (see text for details). 
 

2.5.2 Secondary Data Sets 

Prevalence of Social Network Assistance: The two secondary databases confirm 

that overall social network assistance to undocumented Mexican migrants is very 

common (see Tables 2.4 and 2.5). According to the MMP, 94.7 percent of undocumented 

Mexican migrants received some help during their last U.S. trip. EMIF reports that 
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“only” 73 percent received some help on their last U.S. trip, mainly because migrants 

seem to have fewer U.S. contacts - 22 percent report no U.S. contact; virtually all U.S.-

connected migrants received some assistance.40 For the most important migration steps, 

seven or more out of 10 undocumented Mexican migrants were aided: 70.6 and 82.8 

percent received initial U.S. lodging assistance, and 70.6 and 68.5 percent received travel 

companionship in the EMIF and MMP, respectively.  

 

Hierarchy of Assistance Types: Regrettably, for the secondary databases, only 

observed frequencies are available as criterion to judge the relative importance of 

different assistance types (see Tables 2.4 and 2.5). Based on observed frequencies, initial 

U.S. lodging help ranks first in both databases. For the MMP, job assistance (73 percent), 

travel companionship (69 percent), and smuggler payment (42 percent) follow. The 

EMIF ranks travel companionship first (71 percent), followed by job assistance (59 

percent), initial financing for domestic expenses (58 percent), and border city lodging (44 

percent). Hence, except for the low support with smuggler payment, the secondary 

databases confirm my hypothesized ranking of assistance types by relative importance. 41 

 

Hierarchy of Helpers: The MMP contains a breakdown of social network 

assistance by type of helper (see Table C.3 in Appendix C). Help by kin is most frequent: 

48.9 percent of assistance to undocumented Mexican first-time migrants is provided by 

                                                 
40 The MMP somewhat oversamples traditional migration regions, in which migration 
networks should be stronger.  
 
41 I cannot readily explain the low MMP estimate for smuggler payment help. If I restrict 
the sample to first trips or more recent years this does not increase the estimate markedly. 
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kin, 28.8 percent by friends, 4.9 percent by employers, 3.4 percent by other community 

members, and 2.6 percent by other. Friends appear to specialize on assisting with travel 

companionship (58.7 percent) and job search (41.4 percent). 

 

Table 2.5: Social Network Assistance to Illegal First-Time Migrants (MMP) 

% - total % - used smuggler % - total % - used smuggler
None 20.25% 27.21% Self 16.94% 49.51%
Networks 42.39% 68.52% Networks 13.88% 42.41%
Stranger 2.82% 4.26% Employer 2.64% 7.56%
N/A 28.58% Other 0.17% 0.52%
Unknown 5.96% N/A 28.58%

Unknown 37.79%

% - total %  - known % - total %  - known
None 3.41% 3.54% None 23.33% 24.91%
Networks 82.79% 85.99% Networks 68.19% 72.82%
Employer 7.58% 7.87% Other 2.13% 2.27%
Other 2.50% 2.60% Did not work 2.69%
Unknown 3.72% Unknown 6.35%

% - total
Yes 94.71%
No 5.29%

Overall (IV)

 Any Help (B)

Border Crossing (I)

Smuggler Payment (B)

 Initial U.S. Lodging Assistance 

Border Crossing Company (A)

 Assistance in Finding a Job

Initial U.S. Sustenance (II) Job Assistance (III)

 
Source: MMP (see text for more details).  
Notes: In the second column of each box responses of empty cells are taken out.  
 

Social Network Assistance and Beneficiaries’ Characteristics: It seems likely that 

reliance on social network assistance depends on the beneficiary’s own characteristics: 

Migrants who have an elevated need for a certain assistance type or are able to obtain it at 

a lower cost, compared to others, should be more likely to draw on this help. In Appendix 
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B-III) I present a simple economic model of migrants’ receipt of social network 

assistance and show that a probit model may be used to estimate it. Hence, I estimate four 

independent probit regressions with data from the MMP, one each for assistance with 

travel companionship, smuggler payment, initial U.S. lodging, and job search. All 

regressions include documented and undocumented Mexican migrants and control for 

various individual characteristics and time-invariant community effects. Table 2.6 reports 

the parameter estimates and standard errors of the four regressions.  

Consistently, I find that migrants whose nuclear family members, extended family 

members, or friends have migrated - an indication of migrants’ ease to access network 

support - are more likely to receive assistance.42 Nuclear migration networks are the most 

significant determinant of migrants’ receipt of social network help. Extended migration 

networks only become statistically significant if nuclear migration networks are 

excluded, consistent with the explanation that extended and nuclear family networks are 

substitutes. Friendship and kinship migration networks seem to be complements.  

 Furthermore, I find confirmation that migrants’ need to receive help is important: 

Migrants who do not work in the U.S. or are undocumented are significantly more likely 

to report social network assistance. In this respect, Massey and Espinosa’s (1997) 

argument that migrants’ human and social capital are substitutes is also relevant. I find 

some support for their hypothesis. The parameter estimate of migrants’ number of prior 

U.S. trips, a measure of migration-related human capital, is negative but has mixed 

statistical significance. Educational measures perform very poorly.  

                                                 
42 It should be noted that I avoid Manski’s (1993) reflection problem in a “technical,” 
thus not fully satisfying, way: the probit model is nonlinear in parameters, but Manski’s 
critique applies to linear models (see Brock and Durlauf 2001). 
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Table 2.6: Explaining the Receipt of Various Network Assistance Types (MMP)  
(1) (2) (3) (4)

Travel 
Company

Smuggler 
Payment

Initial U.S. 
Lodging

U.S. 
Employment

0.003 0.524 0.392 0.191
(0.090) (0.131)*** (0.079)*** (0.074)***
0.176 -0.017 0.132 0.040

(0.090)* (0.170) (0.103) (0.092)
0.143 0.355 0.119 0.213

(0.076)* (0.201)* (0.085) (0.075)***
0.393 0.908 0.498

(0.227)* (0.453)** (0.219)**
0.527 0.374

(0.093)*** (0.072)***
-0.022 -0.010 -0.008 -0.010

(0.005)*** (0.011) (0.004)* (0.004)***
-0.162 0.230 0.076 -0.134

(0.081)** (0.128)* (0.073) (0.085)
0.077 0.052 0.136 -0.022

(0.129) (0.126) (0.123) (0.111)
-0.297 0.153 0.174 -0.074
(0.205) (0.200) (0.173) (0.146)
-0.254 -0.367 -0.107 -0.032
(0.199) (0.257) (0.230) (0.192)
0.101 0.940 0.213 0.264

(0.124) (0.373)** (0.164) (0.157)*
0.069 0.603 -0.086 -0.012

(0.186) (0.357)* (0.135) (0.112)
-0.016 -0.010

(0.008)** (0.007)
0.009 0.022 0.037 0.024

(0.003)*** (0.008)*** (0.003)*** (0.003)***

Pseudo R-squared 0.13 0.31 0.23 0.11
Observations 4179 1225 5525 5135
Community Dummies YES YES YES YES

N/A

N/A N/A

N/A N/A

Dummy if any nuclear family 
members have migrated
Dummy if any extended family 
members have migrated
Dummy if any friends
have migrated

Age at point of U.S. trip 

Dummy if migrant does not work 
(unemployed or not searching)
Dummy if migrant is undocumented 
(entered illegally into U.S.)

Dummy if individual has completed 
6-8 years of education
Dummy if individual  has completed 
9-11 years of education
Dummy if individual has completed 
12-14 years of education
Dummy if individual has completed 
>14 years of education

Year of U.S. trip

Dummy if individual is female

Dummy if any land was owned prior 
to migration trip

Number of U.S. trips 

 

Source: Mexican Migration Project (documented and undocumented migrants, all years).  
Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10 % level, respectively. Standard errors in parentheses are 
robust to clustering at year level. Columns 1 and 2 refer to first U.S. trip. Column 2 excludes migrants that did 
not use a smuggler. Columns 3 and 4 refer to last U.S. trip.  
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2.5.3 Comparison of Original Data Set, Secondary Data Sets, and Other Studies  

The findings of my small original sample and the two large secondary samples are 

consistent in that social network assistance to undocumented Mexican migrants is very 

frequent overall. The MMP and my original sample show that, in traditional Mexican 

migration regions with strong migration networks, almost every undocumented migrant 

receives some form of assistance (95 percent). Even the more conservative estimate from 

the EMIF states that three out of four undocumented Mexican migrants receive some help 

while in the U.S. For most assistance types, my original sample reports 10 to 15 percent 

higher assistance frequencies than the EMIF, with the MMP estimates lying somewhere 

in-between.  

There is also consistency in terms of ranking types of assistance. Help with border 

crossing and initial U.S. sustenance is most important, assistance with initial financing 

and U.S. employment search are of intermediate importance, and support with domestic 

dislocation is least important. Notably, social network assistance with the most important 

migration steps is very high (70 percent or more).  

Both MMP and my own small sample show that help by kin is most common. 

Their share is about 50 to 60 percent. Yet, they also agree that friends’ share of total 

assistance is significant (25 to 29 percent) and that in friends’ areas of specialization - 

information exchange, travel companionship, and job search – their share might reach 50 

percent or more. 
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In comparison to other studies, my estimated assistance levels prove to be upper 

bound estimates but are not unreasonable (see Table C.2 in Appendix C).43 Besides the 

fact that other studies use small samples with different regional focuses, observation 

periods (mostly earlier), migrant types (generally including documented migrants) and 

wording of questions, there may also be another explanation for their lower assistance 

estimates. None of the other studies’ research focus lies in quantification of social 

network assistance, maybe except for Espinosa (1997), which could imply that they have 

overlooked some instances of social network assistance. My own interviewing experience 

is that the reconstruction of migrants’ ego-centric migration networks at the time of their 

U.S. trip and the usage of migration milestones aids migrants’ recalling and interviewers’ 

recording of social network assistances considerably.  

 

2.6 Summary and Conclusions 

This study has tried to assess whether, and if so, why, social networks play an 

important role in supporting the annual labor migration of 500,000 undocumented 

Mexicans to the U.S. While the interdisciplinary migration literature abundantly 

acknowledges the importance of social networks in undocumented Mexican migration, it 

has not comprehensively quantified social network assistance nor explained why social 

networks are such an important facilitator of migration compared to other means of 

migration. 

                                                 
43 The striking differences in border crossing assistance compared to Espinosa (1997) are 
likely due to her inclusion of legal migrants and other non-smuggler users.  
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Based on my reading of other Mexican migration studies and my own interviews 

with Mexican migrants, I structure the Mexican migration process into six major steps: 

information gathering for decision making, initial financing, domestic dislocation, border 

crossing, initial U.S. sustenance, and first U.S. employment. A detailed microeconomic 

analysis of the challenges faced by an undocumented first-time migrant at each of these 

steps indicates aggravated problems of information asymmetries between migrants and 

lenders, smugglers, and employers that, together with illegality, make trust crucial, 

disabling marked-based exchanges but empowering social network assistance. Hence, I 

hypothesized that social network support to undocumented Mexican migrants is likely to 

be very frequent, particularly for border crossing and initial U.S. sustenance, and that 

migrants will try to recruit their most trusted helpers for these crucial steps.  

Analysis of my own sample of migrants and two large secondary databases on 

Mexican migration supports these hypotheses. Between 73 and 95 percent of 

undocumented Mexican migrants received social network assistance. For the most 

important migration steps, 69 to 86 percent were helped. In disagreement with the 

economic literature on social interactions (e.g., Behrmann et al. 2002; Miguel and 

Kremer 2003) and previous migration studies (Banerjee 1984; Espinosa 1997; Munshi 

2003), I do not find that migration networks’ most important help is the provision of 

information. Providing employment information proved to be only of intermediate 

importance, but “real” help in crossing the border and surviving initially in the U.S. was 

paramount. Migrants used their most trusted helpers for these crucial assistances. 

I confirm the commonly assumed hierarchy of helpers: nuclear family, extended 

family, friends, and other (e.g., Lomnitz 1977). However, nuclear and extended family 
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networks appear to be good substitutes. Friends should not be ignored, as is often done. 

They provided a quarter of all help and specialized on assisting with information 

exchange, travel companionship, and smuggler and job search. However, friends’ 

assistance was regarded as less than half as certain as help by kin (from the pre-departure 

perspective).  

Policy makers should be aware that Mexican migration networks have been very 

effective (providing the most needed help), resilient (spreading help across various 

shoulders), and innovative (as the “payment-upon-delivery” contract shows). Popular 

U.S. migration management techniques that try to make migrants’ U.S. lives harder in 

order to induce them to stay in Mexico or ‘self-deport,’ as former Californian governor 

Pete Wilson opined (cited in Cornelius 2005), tend to underestimate migrants’ and 

networks’ resourcefulness.  

The take-home lesson is not to try to uproot Mexican migration networks, a task 

that would be extremely difficult and disruptive given their extent and density, but rather 

to make use of these networks. The strong embeddedness of Mexican migrants into 

home-town based networks indicates that they are still strongly attached to their 

communities of origin. Recognizing that discouragement of illegal migration needs to 

take place at the origin, the U.S. and Mexican governments should consider social 

networks as a conduit to funnel resources to migrant-sending regions and should support 

migrants in leveraging these resources to productive uses (see Chapter 6 and IOM 2006). 

This could help to provide Mexicans with a more attractive option to stay at home. 
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CHAPTER 3 

EMIGRANT OR SOJOURNER? MIGRATION INTENSITY AND ITS 

DETERMINANTS 

 

3.1 Introduction  

When thinking about socio-economic development, policy makers have often 

considered out-migration as an indication of failed policies. Migration has rarely been 

regarded as having the potential to contribute to the development of the sending country. 

Indeed, its relationship to development was sometimes depicted as harmful, creating 

“dependency” but no growth impulses (e.g., Reichert 1981). However, researchers, 

international organizations, and governments have recently (re)discovered the potential of 

migration to spur domestic development. The potential of remittances, knowledge 

transfers, and “tapping the diaspora” prompted the former UN Secretary General to 

initiate a “High-Level Dialogue on Migration” in late 2006. Yet since they generally 

ignore important aspects and interdependencies of migration behavior, existing economic 

theories offer little guidance as to the conditions under which migration is most beneficial 

or regarding which types of migration are preferable.  

A great share of the literature on international migration has restricted itself to one 

specific aspect of migration behavior: the choice of whether or not to migrate. In this 

paper, I term this “extensive migration behavior.” What this reduction of migration 

behavior to one choice misses is that a migrant also chooses a level of “migration 

intensity,” or how strongly to reorient himself to the destination and relinquish economic 

and social ties to his place of origin. In an attempt to fill this gap, this paper develops the 
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concept of migration intensity, defined as the degree to which a migrant shifts his 

attachment, association and engagement from his place of origin to the migration 

destination. Migration intensity is a concise summary of several choices that reflect 

socio-economic reorientation, such as remittance behavior, choice of migration strategy, 

and localized investment behavior; decisions that are likely to be highly complementary. 

While migration intensity cannot be observed, these decisions are observable, thus 

allowing me to suggest a general measurement procedure for migration intensity and to 

compute it for male Mexican migrants: starting with a set of indicators for these choices I 

use principal component analysis to create an Index of Migration Intensity (IMI). 

Regression analysis of the determinants of IMI reveals variations across both individuals 

and communities. These agree with a priori expectations, suggesting that such an index 

can provide a robust empirical measure of a dimension of migration behavior that is of 

considerable policy relevance.  

The chapter is structured as follows. The next section reviews the inter-

disciplinary literature on international migration behavior to motivate the concept of 

migration intensity. The third section develops the concept of migration intensity, and the 

fourth section proposes a general technique to measure it. In the fifth section, this is 

applied to the Mexican-U.S. case, and the determinants of variations in migration 

intensity are examined. The final section provides a summary and conclusions.  
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3.2 Motivating Migration Intensity: An Interdisciplinary Literature Review on 

Migration 

3.2.1 Migration, Return and Remittance Decision 

International migration is a complex, multi-faceted phenomenon. As a result, 

researchers have commonly divided the analysis of international migration behavior into 

various broad questions, mostly according to disciplines, and have then considered each 

separately, generally ignoring possible interconnections. Much migration research has 

focused on the question of what determines an agent’s decision to migrate or not. While 

migration theories differ with regard to motive - be it migration-cost deducted wage 

differentials (Sjaastad 1962) or joint household strategies in response to risk and credit 

market failures (Stark and Bloom 1985) - they typically restrict their focus to the “go-no-

go” decision. Many empirical analysts, particularly proponents of regression analysis, 

have shared this focus on what I shall refer to as “extensive migration behavior.” 

Extensive migration behavior captures only one policy-relevant dimension of 

migration behavior. It misses other important economic and social decisions that migrants 

face: which migration strategy to choose, such as “emigration” or “seasonal migration;” 

whether to remit money or not and if so, how much; whether to invest at home or abroad. 

Most fundamentally, migrants must decide whether and to what extent they will maintain 

economic, social, and cultural ties to their home communities.44  

Some of these questions have been addressed by distinct parts of the migration 

literature. Economists have explained return migration as resulting from either failed 

migration aspirations or the fulfillment of a pre-set saving target (e.g., Djajic and 

                                                 
44 Throughout this dissertation “home” refers to the community of origin.  
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Milbourne 1988). Remittances, a focal point for economists, have been attributed to 

altruism, selfishness, or reciprocal exchanges (see Rapport and Docquier 2005). Others 

have analyzed migrants’ “localized investment” choices, such as small-scale enterprises 

(Woodruff and Zeteno 2007), housing (Mooney 2004), or social networks (Lomnitz 

1977; Massey et al. 1987). Treating return behavior, remittance behavior, and localized 

investment behavior independently of each other ignores the connections among these 

decisions. They are related in that each decision requires the migrant to make a choice 

how strongly he wants to “be invested” at home or abroad. 45 Hence, it would be sensible 

for him to consider them jointly. 

 

3.2.2 Migration Types and Assimilation 

Anthropologists and sociologists have long observed that migrants have diverse 

motives, characteristics, and strategies. They have tried to summarize these differences 

by postulating certain migration types.46 Temporary and permanent migrants are 

commonly separated. Many scholars further distinguish target earners (or “return 

migrants”) and recurrent migrants (sometimes also “seasonal” or “circular” migrants). 

Recently, some have proposed an additional category, “transmigrants,” to describe 

individuals who engage simultaneously in origin and destination societies (Schiller et al. 

1992).  
                                                 
45 Lucas (2005, p. 9) remarks, “certainly return migration and the propensity to remit are 
linked.” Dustmann (2000, p. 226) argues that “[f]or contract migrants, investments into 
human capital which is specific to the host country labour market depend on the contract 
length. [...] As with contract migration, the migration duration again influences important 
economic decisions (such as skill investments). However, the migrant’s economic 
decisions are now jointly taken with the decision whether and when to return.”  
 
46 I strictly focus on international labor migration, excluding other types of migration.  
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While most anthropologists and sociologists agree that different migration types 

exist, no unified typology has emerged and existing classifications are often defined in an 

ad hoc fashion. One difficulty is that migrants cannot be neatly classified into distinct 

types. There is a multitude of possible criteria and boundaries are arbitrary; for example, 

when does “temporary” become “permanent?” For these reasons, continuous and multi-

indicator scales would be preferable. Moreover, it would be desirable that the scales have 

a clear foundation in a related theory.  

The sociological literature on assimilation, acculturation, and incorporation 

focuses on how well the migrant adapts to his new host environment. The orthodox 

theory, due to Gordon (1964) and others, describes a staged process by which the migrant 

gradually incorporates into the destination society. Pluralists, transnationalists, and others 

have criticized the unilinear and automatic fashion by which migrants are assumed to 

assimilate, pointing to the fact that migrants continue to rely on ethnic ties. Socio-

economic and medical paradoxes of reverse assimilation are mentioned.47 The 

determinants of adaptation and integration remain largely unknown; various individual 

and structural factors have been proposed, but empirical studies point to strong historical 

specificity. Economists have mirrored orthodox assimilation theory in studies of 

educational and employment catch-up, mainly focusing on the closure of the native-

immigrant wage gap. Recent evidence suggests that inter-generational catch-up occurs, 

but that significant ethnic wage gaps can persist across generations (Borjas 2006).  

While the concept of assimilation is related to migrants’ socio-economic 

reorientation, the literature has focused exclusively on the destination country. 

                                                 
47 Portes and Rumbaut (1996) have argued that assimilation depends on the “modes of 
incorporation” which an ethnic group faces, resulting in “segmented assimilation.” 
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Implications for the sending country are largely unexplored and would be uncertain. For 

example, the counterpart of assimilationists’ gradual integration could be gradual 

detachment from the home community.48 Yet, transnationalists would counter that even 

apparently settled migrants remain incorporated at home (Schiller et al. 1992; Portes et al. 

2005). Furthermore, questions such as language acculturation or the closure of the wage 

gap are of secondary importance to the development economist who is interested in the 

welfare effects of migration in the country of origin. 

 

3.2.3 Welfare 

Migration can have profound effects on sending countries. Out-migration 

constitutes a resource loss to the sending society, not only in labor power but also in 

financial, social, and political capital. On the other hand, migrants often generate various 

positive resource transfers, such as money remittances. The net welfare effect of 

migration on sending communities has been debated, but recent research suggests that the 

overall effect often appears to be positive.49 The question generally left unanswered is 

what determines the sign and size of the cost-benefit calculation?  

                                                 
48 Indeed Massey et al. (1987, p. 284) argue that “[p]rogressive integration into U.S. 
society brings a gradual shift of orientation away from migrants’ communities of origin 
to the Unites States.”  
 
49 Taylor et al. (2005) report that remittances have contributed to poverty reduction in 
Mexico. Multiplier effects (Adelman et al. 1988), capitalization of micro-enterprises 
(Woodruff and Zenteno 2007), and “collective remittances” – group-organized transfers 
that benefit community projects at home (Goldring 2004) - can further enhance migrants’ 
positive impacts. The World Bank (2006b), using a global general equilibrium model, 
suggests that the benefits of free labor movement would greatly surpass the benefits of 
freer trade. On the other hand, some researchers have blamed migration for labor 
shortages, “dependency,” conspicuous consumption, and inflated prices (Wiest 1984). 
Whether migration worsens inequality and how parental migration affects children’s 
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The few studies that have addressed this question have emphasized dependence 

on local conditions, such as investment opportunities (Taylor 1999; Durand et al. 1996a; 

Lindstrom 1996). They miss the possibility that migrants’ migration strategies and the 

degree of their continuing attachment to the community of origin could also strongly 

impact their willingness to engage in positive transfers. As Mines and Massey (1985, pp. 

115-116), comparing two similar communities, remark: 

 

 “The standard of living in Guadalupe is far above that in Los Animas. Larger migrant 
contributions have allowed village leaders to make more improvements in roads, schools, 
churches, water systems and sewerage than in Las Animas.[..] These differences in levels of 
living relate directly to the different kinds of migrancy that predominate in each community. 
The legal shuttle migrants prevalent in Guadalupe still view themselves as town residents [..] 
they see migration as a ‘temporary’ necessity [i]ntending to return to the home community 
[..] therefore investing earnings in ways destined to improve living standards in their home 
community. They improve their houses [..] and are willing to organize and contribute toward 
town projects [..] On the other hand, the beginner and permanent settlers that typify Las 
Animas are less attached to the home community. They stay in their U.S. schools and are 
often U.S. home owners. Their life is ‘in the north’ [.] Their money is spent on furnishing 
houses in California, leaving little left over to improve living conditions in the home village.” 
[Emphasis added.] 

 

Lucas (2005), summarizing the migration literature, notes that male, temporary, 

undocumented, non-family accompanied migrants without tertiary education remit most 

(see also Durand et al. 1996b; Mooney 2004; Amuedo-Dorantes et al. 2005; Grieco 2003; 

Reyes 2004).50 These patterns suggest that migrants with a stronger attachment to their 

community of origin may be more willing to engage in positive financial transfers. At the 

                                                                                                                                                  
educational attainment and health are still debated. World Bank (2006e) surveys several 
welfare consequences of migration. 
 
50 Family ties may be especially important. As Portes (2006, p. 11) notes: “More 
important still is the character of migration itself. When it is comprised of young adults 
who travel abroad for temporary periods and return home after accumulating enough 
savings, the direct and indirect positive effects described previously have every chance to 
materialize. On the other hand, [..] [e]ntire families seldom return and migrant workers 
have less incentives to send large remittances or make sizable investments in places of 
origin when their spouses and children no longer live there.” 
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same time, greater attachment may mitigate the loss in human, financial and political 

capital that migration imposes on sending communities.  

Destination countries often prefer (regularized) circular migration, as exemplified 

in a recent surge of interest in policies to promote this type of migration (e.g., IOM 

2006b; MPI 2006; Portes 2006; World Bank 2007). Circular migrants constitute a 

flexible labor supply and may be less likely to make use of public health, education, and 

welfare programs. On the other hand, some immigration policies aim to promote the 

fuller integration of immigrants. In either case, an index that captures the “intensity of 

migration” would be useful for policy analysis in both sending countries and destination 

countries.  

 

3.3 The Concept of Migration Intensity 

The concept of migration intensity refers to the degree to which a migrant shifts 

his attachment, association and engagement from his place of origin to the migration 

destination. Migration intensity is reflected in a migrant’s decisions regarding socio-

economic reorientation – choice of migration pattern, remittance behavior, and localized 

investment behavior – choices that are likely to be highly complementary. 51 Migration 

intensity succinctly summarizes these decisions, making it a variable of considerable 

policy relevance.  

Extensive migration behavior is clearly related to intensive migration behavior. 

However, the concepts are distinct. While extensive migration behavior refers to whether 

                                                 
51 This concept differs from Conapo’s (2000) use of the term “migration intensity.” 
Conapo uses different indicators to describe migration prevalence by location, which I 
consider a measure of extensive, not intensive, migration behavior.  
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a non-migrant decides to become a migrant, migration intensity refers to how completely 

those who do migrate choose to disconnect themselves from their origin. Some 

individuals choose to migrate at the lowest possible migration intensity - keeping all their 

assets, social ties, and most leisure consumption at home. Others decide to emigrate –

cutting most or all of their home-town relationships. Migration intensity is related to 

assimilation, but again distinct. Assimilation compares immigrants with natives, whereas 

migration intensity compares migrants with each other.  

The concept of migration intensity assumes that socio-economic reorientation 

choices are complementary. Remittance behavior, choice of migration pattern, and 

localized investment behavior are likely to be correlated as they share a joint dependence 

on location. Sending remittances makes most sense if a migrant remains attached to his 

place of origin and plans to return. For example, sending remittances to hire somebody to 

tend to one’s assets or to further one’s odds to inherit (see de Laat 2005 and Lucas and 

Stark 1985, respectively) will make sense only if the migrant intends to return. At the 

same time, remitting is likely to increase the value of returning home.52 Similarly, since 

most investment choices for migrants regarding physical, human and social capital are 

tied to a choice of location, one can expect the choice of where to invest to be correlated 

with the return and remittance behavior of a migrant. 

 

                                                 
52 The complementarity between return and remittances has also been noted by other 
scholars (e.g., Lucas 2005; Rapoport and Docquier 2005). In Chapter 4 I model this 
complementarity more formally.  
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3.4 Measuring Migration Intensity: A General Framework 

Although migration intensity is not directly observable, choices that reflect 

migration intensity can be observed and these can be used to create an Index of Migration 

Intensity (IMI). In doing so, one faces two methodological issues: which indicators to 

select 53 and how to aggregate them into an index. 

 

3.4.1 Indicators of Migration Intensity 

I have defined migration intensity as the degree to which a migrant shifts his 

attachment, association and engagement from his place of origin to the migration 

destination. Hence, any observable choice that indicates either an important association to 

the origin or the destination is relevant. This includes both economic and social variables, 

since for migrants decisions about their economic life (e.g., employment) are inseparably 

bound to their social life (e.g., living together with their family or not). In general, 

purchases of localized consumption goods and investments in localized assets can be 

taken as valuable signals. “Localized” here indicates that the value or utility of the good 

depends on the location in an important way.  

A good example of localized consumption is “home-time consumption.” This 

refers to migrants’ decisions to return home to spend time together with family and 

friends or just to be in their homeland. The proportion of time (e.g., days per year) that a 

migrant spends at home is one indicator of home-time consumption. Return frequency is 

                                                 
53 Since the identification of the set of indicators will circumscribe the latent 
phenomenon, it is crucial to select a balanced set that neither favors only one façade of 
migration intensity (e.g., remittances or language) nor is congruent to measures of related 
concepts (e.g., extensive migration behavior or assimilation). 
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a second indicator of home-time consumption since it approximates the expenditure a 

migrant is willing to afford in order to spend time at home. Monetary or other transfers 

sent home constitute another signal of a spatial tie. Total remittances are not a good 

indicator since these are affected by other factors such as wealth. The proportion of 

income remitted is a preferable indicator (in the absence of income data, another option is 

to use a dummy variable indicating if any money was transferred). Communication with 

the community of origin could be another signal for migration intensity, particularly if 

communication is expensive. Finally, evidence that a migrant has changed his 

consumption habits as to strongly value goods which are only available at the destination 

could be taken as signs of elevated migration intensity.  

I consider investments as local if they can only be transferred at a considerable 

loss in value, e.g., because markets are absent or weak. The higher the loss in value, the 

stronger is the signal of spatial preference. The set of localized investments should 

include not only local physical assets but also local human and local social capital goods. 

Often migrants possess the same type of good at home and abroad. Therefore it is best to 

use indicators of proportional ownership: the proportion of item X owned at the 

destination over total ownership of item X. A higher score implies higher migration 

intensity. 

For localized physical assets, business ownership is one useful indicator, since 

migrants typically work in their enterprises and cannot easily transfer their full value 

abroad. House ownership can also be used, particularly if the housing market is weak or 

transaction costs are high. Again, it is best to use proportional rather than absolute 

indicators to attenuate wealth effects.  
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Localized human capital goods include skills that are costly and valued differently 

at the origin and destination. A good example is immigration documentation, worthless in 

the home labor market but highly valuable abroad. The ability to speak the destination 

language is another good indicator if this knowledge is uncommon at home and not 

valued in the home labor market. If there are indications that work experience is localized 

this may be used. Human capital indicators sometimes assumed to signal low migration 

intensity, like “ethnic skills” or “ethnic education” (Chiswick 2006), are less likely to be 

useful since migrants often continue to depend on these skills when abroad or their 

acquisition is too customary to signal an intentional tie.  

Localized social capital may be approximated by the location of social networks. 

This can provide useful information about migration intensity under either of two 

conditions: first, if the migrant actively invested in gaining membership to the network, 

e.g., by marrying a native or joining a social or professional organization, or second, if he 

influenced the (re)localization of the network itself by influencing the decisions of other 

members as to whether to stay or to leave. The location of the spouse and minor children 

is a good indicator for household heads in many societies. 

 

3.4.2 Aggregation of the Migration Intensity Indicators: Principal Components 

Analysis 

When several indicators are combined to form an index, linear aggregation is 

common, and this is the procedure that will be used here. This requires that one chooses 

an appropriate set of weights. Theory does not suggest specific weights and choosing 

some weight structure, such as equal weights, without empirical support would require 
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strong assumptions. Instead I use a statistical technique for aggregation, principal 

components analysis.54  

Principal components analysis (PCA) is part of a set of multivariate statistical 

techniques that are referred to as factor analysis techniques. One of PCA’s uses is 

dimensional reduction. The idea is that several observed variables are somehow 

interdependent or correlated, such that most of their information may be expressed by a 

set of fewer composite variables, called components. Each component is a linear 

combination of the original variables. PCA’s main advantage lies in the fact that it is the 

most efficient technique to accrue as much as possible of the original information to as 

few as possible components. Consecutive components carry less and less additional 

information, such that latter components might be dropped at little cost.  

Technically PCA computes the eigenvalues and eigenvectors of the observed 

variables’ covariance matrix, which are then used to compute the “factor score 

coefficients” (or “weights”). The solution is unique for a given data matrix. To obtain an 

individual’s index score (commonly referred to as “factor score”), his observed indicator 

values are “weighted” by their corresponding factor score coefficients and summed. 

Depending on how many principal components one decides to retain, the Index of 

Migration Intensity (IMI) will have one or more dimensions.55  

                                                 
54 A more formal description of principal components analysis is presented in Appendix 
B-I.1, drawing on Basilevsky (1994). See also Kline (1994). 
 
55 Deciding on how many components to include is a tricky decision and authors have 
combined statistical techniques (see Basilevsky 1994) as well as “rule of thumbs;” for 
example, to retain only components whose eigenvalue is at least one. Furthermore, 
authors commonly choose to construct the components or factors in such a way as to 
achieve maximal interpretability. Therefore, components are often rotated. However for 
data reduction, which is my interest, rotation seems less common (see, e.g., Kline 1994).  
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3.5 Migration Intensity: The U.S. - Mexican Case 

3.5.1 Data Source 

This study uses data from the Mexican Migration Project (MMP), a publicly 

accessible, collaborative research project based at Princeton University and the 

University of Guadalajara. Since 1982, the MMP has surveyed migrants and non-

migrants in Mexican communities during the months of November to February to take 

advantage of the regular return visits of migrants. Each community was visited once, and 

about five communities were surveyed in a given year.56 The MMP database for the years 

1982 to 2006 includes data from a total of 114 communities, in each of which roughly 

170 households were randomly chosen and interviewed. This gives a total of 19,003 

surveyed households. I use the information on household heads, since only this subset 

contains all necessary information. As only a very small fraction of the household heads 

are female (4.7 percent), I restrict the analysis to males. There are 6,389 households that 

are headed by a current or former male migrant and 4,315 of them have complete data.  

Since communities are selected non-randomly, the MMP is strictly representative 

only for the 114 surveyed communities. Fortunately, the selected communities reflect a 

broad range of sizes and socio-economic conditions. According to Massey and Durand 

(2005), comparison of the MMP to a nationally representative survey has shown great 

                                                                                                                                                  
 
56 The MMP includes cities as well as towns and ranchos. At the beginning the MMP 
personnel delimit a “survey site,” which, in the case of ranchos, normally correspond to 
the whole rancho, in the case of a city, refers to a neighborhood or a part of the city. 
Within the survey site all dwellings are then enumerated in order to create a sampling 
frame from which households are randomly selected, and sampling weights are then 
created. All of my analyses in Chapter 3 will incorporate these weights. 
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accordance. The geographic focus, favoring western Mexican states (southern and 

northern states have been added recently), seems to be the only major bias.  

Representativeness within the communities themselves is often difficult to 

achieve in communities with significant out-migration. The MMP deals with this problem 

in several ways. First, surveying in Mexico is executed in the traditional months of 

return. Secondly, spouses frequently remain in Mexico and are interviewed in the absence 

of the household head. Thirdly, emigrated households are tracked by “snowball” 

sampling techniques and interviews are conducted in the U.S. A total of 972 households 

were interviewed in the U.S., along with 5,778 interviews of migrant-headed households 

in Mexico. Despite these problems, no other data set comes as close as the MMP to 

obtaining a representative image of Mexico’s former migrants, current migrants, and 

emigrants.  

I first construct a cross-sectional sample in which I include the most recent 

observation of each migrant household head (i.e., the survey year). I then assemble a 

panel data set using individuals’ retrospective account from age 18 to the survey year.57 

Due to the panel’s retrospective nature and the fact that different communities were 

interviewed at different points in time, the age of the interviewee at the survey point and 

the community to which he belongs determine the calendar years for which his life-time 

history is available. Hence, it would not be appropriate to use calendar years as fixed 

                                                 
57 Recall bias is therefore an issue. However, Smith and Thomas (1997) report that recall 
bias is least problematic for salient events, such as important migration moves. Moreover, 
the results would be biased only if recall errors were systematic, for which I have no 
indications.  
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points around which to define the panel. Instead each individual is sampled in five year 

time-steps, ending with the survey year.58  

 

3.5.2 Mexican Migration Intensity: Indicators 

The following indicators are used to construct the Index of Migration Intensity: 59 

 

Home-time Consumption: I construct a continuous indicator of the proportion of 

total time that Mexican migrant household heads spend abroad during a five-year interval 

surrounding the observation year.60  

 

Remittances: Using MMP data on average monthly remittances during the last 

U.S. trip, I construct a continuous variable of the proportion of income remitted. 

 

Localized Physical Capital: My measure of localized physical assets is an index of 

U.S. home ownership. Unfortunately, while information on home ownership is broadly 

available, only one-third of the sample contains information as to the location of the 

house. However, the location of the interview, U.S. or Mexico, is very accurate in 

predicting the location of the house: for 99 percent of all home owners, the location of the 

house is correctly predicted in the sub-sample for which the information is available. 
                                                 
58 I choose period lengths of five years since several of the indicators vary only 
infrequently over time. The results are not sensitive to different period lengths, such as 
two or three years.  
 
59 Except for remittances, higher indicator scores relate to higher levels of migration 
intensity. 
 
60 The results are not sensitive to different period lengths such as 2, 3, or 7 years. 
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Hence, I combine ownership data with interview location. Non-owners were assigned a 

“zero,” clearly distinguishing them from Mexico owners (-1) or U.S owners (1), these 

latter two “being invested” as opposed to former. 

 

Localized Social Capital: I construct a continuous variable of the proportion of the 

non-head household members (spouse and children) who have migrated during the last 

three years. Wives or children born in the U.S. are considered equivalent to those who 

have immigrated as an indicator of investment in U.S. social capital. 61 

 

Localized Human Capital: I construct a dummy of long-term U.S. immigration 

documentation (residency or citizenship) to represent localized human capital. Short-term 

immigration documentation is excluded since it constitutes no enduring investment. I 

further construct an ordinal variable of migrants’ ability to understand and speak English, 

ranging from “neither speaks nor understands” (0) to “speaks and understands much” 

(4).62 

 

                                                 
61 In cases where the household head is single or divorced, or has no children, this is 
taken as an indication of absent U.S. ties. 
 
62 I also create the following alternative indicators: I construct an index that measures the 
number of years during which the migrant did not return home (in the five-year period 
surrounding the observation year). I construct an index whether the migrant owns a 
business and where, in an analogous way as the home ownership index is constructed. 
Furthermore, I construct a dummy whether the migrant’s spouse has migrated during the 
last three years and a continuous variable that measures the proportion of resident minor 
children that have migrated during the last three years. These variables are not included 
in my main analysis but their correlations and alternative PCA results are shown in 
Tables C.6 and C.7 in Appendix C, respectively. 
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Table 3.1 presents descriptive statistics on the migration intensity indicators in the 

cross-section (that is, in each migrant’s survey year). Indicator averages and median 

values tend to be in the lower ranges of the variables’ sample distributions, which 

indicates that Mexican migrant household heads tend to have a stronger association with 

Mexico than with the U.S.  

 

Table 3.1: Migration Intensity Indicators for U.S. - Mexican Case (Cross-Section) 

Indicator 
Mean SD Max Min Q99 Q90 Q75 Q50

HT % of time in US (a) 0.43 1.28 1.00 0.00 1.00 1.00 0.83 0.33
Remit %  Income remitted 0.18 0.64 0.99 0.00 0.84 0.48 0.30 0.11

PC House Index (b) -0.3 2.09 1.00 -1.00 1.00 1.00 0.00 0.00
SC % HH  in US (c) 0.34 1.31 1.00 0.00 1.00 1.00 1.00 0.00

English (d) 1.72 4.59 4.00 0.00 4.00 4.00 3.00 1.00
Long-term Permit (e) 0.4 1.49 1.00 0.00 1.00 1.00 1.00 0.00

Cross-Section 

HC
 

Notes: Cross-section includes last year of observation of all migrant household heads. (a) Values are 
averaged over 5 year period. (b) Mexican (U.S.) asset ownership is registered as minus one (one); zero if no 
asset is owned (see also text). (c) Proportion of non-head household members (spouse and kids) who 
migrated to U.S. during last three years or were born in U.S. (d) Index of English knowledge: “Neither 
speak nor understand” (0), “Do not speak, but understand some” (1), “Do not speak, but understand much” 
(2), “Speak and understand some” (3), “Speak and understand much.” (e) Dummy whether individual has 
U.S residency or citizenship. 
 

3.5.3 Mexican Migration Intensity: Aggregation of Indicators 

Since the IMI is intended to succinctly summarize several decisions that indicate a 

migrant’s socio-economic reorientation, the underlying indicators should be correlated. 

For the present sample, I find that mutual correlation coefficients are statistically 

significant and strong with the expected signs, which are positive except for pairs that 

include a remittance indicator, where one would expect a negative correlation, since 

higher remittances reflect lower migration intensity (see Table 3.2).  
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Table 3.2: Linear Correlation Coefficients of Mexican Migration Intensity 

Indicators 

HT Remit PC SC
Time Remit House Net Eng Docu

HT % of time in U.S. Time - -0.22 0.61 0.63 0.55 0.57
Remit % of Income remitted Remit -0.22 - -0.31 -0.41 -0.25 -0.28

PC House Index House 0.61 -0.31 - 0.60 0.50 0.45
SC % HH  in  U.S. Net 0.63 -0.41 0.60 - 0.51 0.56

English knowledge Eng 0.55 -0.25 0.50 0.51 - 0.52
Long-term Permit Docu 0.57 -0.28 0.45 0.56 0.52 -

HC

HC

 

Notes: Table reports Pearson correlation coefficients. All correlations are statistically significant at the 1% 
level (H0=no correlation). Coefficients greater than 0.4 are in bold. Except for remittances, signing is such 
that higher values indicate stronger association to U.S.  

 

I apply PCA to this set of indicators as described above. I first construct a cross-

sectional IMI in which I include information from the last year of observation, and then I 

apply PCA to the retrospectively created panel to obtain a person and time-varying IMI 

(see Table 3.3). Time-variant information on English knowledge and remittances is not 

available, and both variables are dropped in the panel. Looking at the cross-section and 

panel PCA results, one can see that the first principal component is general in nature, 

loading strongly and with expected signs on all indicators. Moreover, the first principal 

component summarizes a large share of the indicators’ information, 57 and 63 percent of 

the variation in the cross-section and panel, respectively. In both cases there is a clear 

drop in explanatory power after the first component.63 Hence, one can conclude that the 

indicator variables are strongly correlated, supporting the hypothesis that they all reflect 

different facades of migration intensity. Given the generality of the first component, its 

strong explanatory power, and the drop thereafter, I conclude that, for Mexican male 

                                                 
63 The eigenvalues of the second, third, and fourth principal component in the cross-
section (panel) are 0.86 (0.75), 0.56 (0.4), and 0.5 (0.35), respectively; thus, explaining 
14% (19%), 9% (10%), and 8% (9%) of the standardized variables’ variance, 
respectively.  
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migrants, migration intensity can be summarized by a unidimensional Index of Migration 

Intensity.64 

 

Table 3.3: Mexican Index of Migration Intensity (PCA Results) 

(II) Panel 
(n=34,575)

Q1 Q2 Q3 Q4 Top 5%
HT % of time in U.S. 0.24 0.02 0.07 0.28 0.76 0.86 0.34

Remit % of Income remitted -0.14 0.37 0.19 0.20 0.10 0.02
PC House Index 0.23 -0.96 -0.75 -0.53 -0.05 0.72 0.24
SC % HH  in US 0.25 0.02 0.05 0.08 0.65 0.97 0.34

Long-term Permit 0.23 0.00 0.03 0.31 0.77 1.00
English 0.22 0.22 0.76 1.51 2.69 3.65 0.33

3.39 2.50
0.57 0.63

(I) Cross-section 
(n=4,315)

HC

Means in sample ordered with IMI Factor Score
Coefficients

Factor Score
Coefficients

Eigenvalue
% of Variance explained

 
The 

Notes: Factor score coefficients are from first principal component. The IMI is the linear combination of all 
indicators, standardized by their mean and variance, and weighted by the factor score coefficients (see also 
Appendix B-I.1). Information on remittances and English knowledge is not available in panel. 
 

3.5.4 Mexican Migration Intensity and Its Determinants: The Cross-Section 

The cross-sectional IMI of Mexican migrant male household heads ranges 

between -0.56 and 0.62, and it is standardized to have a mean of zero and variance of one 

(see above). A higher value indicates a stronger socio-economic reorientation to the U.S., 

i.e., a higher level of migration intensity. To illustrate the distribution of the values that 

the cross-sectional IMI takes, I estimate its probability density function (pdf). As I do not 

know the functional form of the IMI’s pdf, I use kernel density estimation, choosing a 

Gaussian kernel function and Silverman’s (1986) “rule of thumb” to find the optimal 

bandwidth (for more details see Appendix B-I.2). As Figure 3.1 depicts, the peak of the 

                                                 
64 I show in Appendix D-I that the construction of my index is robust to changes in the 
specification, such as using a different set of indicators or a different factoring technique, 
or switching from the panel to the cross-sectional specification. 
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cross-sectional IMI’s estimated pdf is strongly skewed to the left, indicating that most 

migrants in the sample are characterized by very low levels of migration intensity. This is 

not surprising since around one half of the sample is made up of former migrants, who 

currently reside in Mexico. The cross-sectional IMI’s estimated pdf has also a fat right 

tail. Rather than a few distinct migration types, a continuum of migration strategies 

exists, each associated with a different level of migration intensity.  

 

Figure 3.1: Sample Distribution of Mexican Index of Migration Intensity  

Notes: Kernel density estimation of cross-sectional IMI, using a Gaussian Kernel and Silverman’s “rule of 
thumb” to find “optimal” bandwidth.  
 

To illustrate these findings, I reorder the sample according to ascending IMI 

values and calculate the means of the IMI indicators in each quartile (see Table 3.3). In 

the first two quartiles Mexican migrant household heads show little socio-economic 

reorientation to the U.S. Only in the third quartile does socio-economic reorientation to 

the U.S. rise noticeably. In the top quartile migrants are more attached to the U.S. than to 

Mexico: they spend most of their time in the U.S., have moved most of their household 

members to the U.S., and possess long-term U.S. immigration documentation. Migrants 

in the top five percentile retain almost no socio-economic ties to the origin.  

0
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0.6
0.8
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Determinants of the IMI’s Cross-sectional Variation: Are cross-sectional 

differences in migration intensity random or do they vary systematically depending on 

individual and community characteristics? Lucas (2005) suggests that more educated 

migrants are more likely to stay longer abroad, to remit less, and to reunify with their 

family aboard, i.e., they should have a higher level of migration intensity (see also Faini 

2005; Amuedo et al. 2005). Massey et al. (1987, p. 286) postulate a “process of 

settlement” and increased “personal, social and economic ties” as migrants accumulate 

time abroad, implying that migration intensity should rise over time (see also Cornelius 

1992).  

Besides these individual-level determinants (XI), factors that operate at the 

community or regional level (XC), such as differences in the local economy or public 

infrastructure, and macro-level factors (XM), such as changes in the U.S. economy or U.S. 

immigration policy, are also likely to influence an individual’s migration intensity level. 

To test these hypotheses, I estimate the following cross-sectional model of migration 

intensity with ordinary least squares (OLS):  

 

(3-1) I C M
i 1 2 i 3 i iIMI =α+β X +β X +β X +e , 

 

where IMIi is the cross-sectional measure of individual i’s migration intensity level, βi are 

the parameters to be estimated, α is an intercept term, ei is an independent and identically 

distributed error term, and all variables are explained above. Since Chapter 5 focuses on 
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the time-variant macro-level determinants of migration intensity, I do not examine them 

in detail here but include year dummies to control for them.65 

I start by analyzing how individual characteristics affect migration intensity. The 

results are reported in columns 1 and 2 of Table 3.4, which differ in that latter regression 

controls for community-level effects (XC) by including community dummies. Consistent 

with the findings of Lucas and others, I find that education, as measured by years of 

schooling, increases migration intensity significantly.  

Migration intensity also varies over time: I find evidence that migrants have a 

tendency to “get stuck” as their experience abroad grows. There is also a life-cycle 

aspect: Migration intensity is highest when migrants are in their twenties but lowest when 

they are in their sixties, perhaps because retirees come to value home attachment more 

highly. Consistently, family networks are a significant and strong determinant of 

migration intensity. As household size grows (wife and resident children), male 

household heads tend to reduce their level of migration intensity. On the other hand, 

family networks in the U.S., as approximated by the total number of family members 

among the household head’s nuclear or extended family who have ever migrated, tend to 

increase migration intensity.66  

                                                 
65 It should be noted that the need to control for time-variant factors in my cross-section 
is due to the fact that different communities were surveyed in different years. Year 
dummies should capture all macro-level factors (XM) that vary across time but not across 
individuals.  
 
66 To reduce the danger of endogenous migration networks due to unobserved household 
level factors that affect both migrant and network members only non-household members 
are included in my indicator of U.S. networks.  
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Table 3.4: Cross-Sectional Determinants of Migration Intensity 
(1) (2) (3) (4) (5) (6) (7)

0.0270 0.0306 0.0243 0.0259 0.0307 0.0326 0.0372
(0.014)* (0.014)** (0.015) (0.014)* (0.015)** (0.015)** (0.014)**
0.0023 0.0064 -0.0025 0.0024 0.0084 0.0085 0.0091
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
-0.0576 -0.0521 -0.0552 -0.0570 -0.0568 -0.0576 -0.0569

(0.013)*** (0.013)*** (0.014)*** (0.013)*** (0.014)*** (0.014)*** (0.013)*** 
-0.1187 -0.1065 -0.1148 -0.1195 -0.1217 -0.1222 -0.1210

(0.017)*** (0.017)*** (0.018)*** (0.017)*** (0.018)*** (0.018)*** (0.017)*** 
0.0119 0.0101 0.0119 0.0112 0.0115 0.0114 0.0101

(0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** 
Time since first U.S. 0.0041 0.0037 0.0041 0.0042 0.0042 0.0042 0.0039
 trip (in years) (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** 

-0.0134 -0.0147 -0.0142 -0.0136 -0.0129 -0.0127 -0.0123
(0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** 

U.S. networks 0.0252 0.0240 0.0267 0.0258 0.0248 0.0247 0.0254
 (nuclear family) (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** 
U.S. networks 0.0019 0.0021 0.0017 0.0019 0.0018 0.0018 0.0018
(extended family) (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** 
Land owned before 1st -0.0018 -0.0005 -0.0017 -0.0013 -0.0015 -0.0014 -0.0009
U.S.trip (in hectares) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

-0.0023
(0.001)*

% below twice 0.0877
minimum wage (0.030)*** 

-0.0001 -0.0755
(0.000)*** (0.019)*** 

-0.0349 -0.0451
(0.010)*** (0.010)*** 

Sport fields in -0.0170
community (per 1000) (0.003)*** 

0.0109
(0.012)

-0.0326 -0.0244
(0.012)*** (0.012)**

Crimes in municipality 0.0066
(per 1000) (0.003)**

% with phone in 0.1105 0.1405
community (0.029)*** (0.026)*** 
Post office in 0.0402
community (0.013)*** 
Distance to U.S. border -0.1155
(in 1000 miles) (0.045)**
Highway access is 0.0197
paved (0.014)
Community Population 0.1363 0.1232 0.1261 0.0705 0.1105
 (millions) (0.019)*** (0.018)*** (0.019)*** (0.018)*** (0.020)*** 
Community dummies No Yes No No No No No
Time dummies Yes Yes Yes Yes Yes Yes Yes
Observations 3912 3912 3526 3788 3580 3674 3782
F-value 52.39 15.19 46.10 49.82 48.54 46.52 49.88
Adj. R-Squared 0.28 0.31 0.30 0.30 0.30 0.30 0.31

Average rainfall in 
state

Local Infrastructure

Household size

Individual Characteristics

Age group: 20ies

Age group: 30ies

Years of education

Age group: 50ies

Age group: 60ies 

Communication/ Travel 

Clinic in community

Social Capital

Culture of return

Plaza in community

Local Employment

Factories (per 1000) 

 
 

Notes: Standard errors are in parentheses. ***significant at 1%; ** significant at 5%; *significant at 10%. 
For definition of variables see Table C.5.  
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Comparative field studies have long noted differences in migration strategies 

across communities (e.g., Mines and Massey 1985). To investigate the determinants of 

this variation, I drop the community dummies and instead include several community 

characteristics. Throughout I include a control for the size of the community of origin, 

measured in thousands of inhabitants. Larger community size consistently causes a 

statistically significant but small increase in migration intensity.  

Local economic prospects should influence whether migrants choose a more 

permanent migration strategy or favor a migration strategy that incorporates work at 

home. Furthermore, in regions that offer good investment opportunities, but insufficient 

credit supply, some individuals might migrate in order to accumulate foreign savings for 

investments at home, as the New Economics of Labor Migration school suggests. Since 

such “target earners” are likely to remain attached to the origin, given their intentions to 

invest at home, this would suggest another reason for a negative correlation between local 

economic conditions and home detachment. Regression three confirms that improved 

local opportunities reduce migration intensity: migration intensity is significantly lower if 

the number of factories in the municipality increases, if the average rainfall in the state 

goes up, or if the municipal population earning below twice the minimum wage falls. 

Migrants’ home attachment can be expected to increase as home-time 

consumption becomes more pleasant. I have already noted that having family at home 

lowers migration intensity. Public infrastructure may also make home-time consumption 

enjoyable. I find that the availability of a clinic and sports fields promote home 

attachment and lower migration intensity (see regression four). Elevated social capital in 

the community could also make home-time consumption more attractive. Goldring 
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(1998) argues that a shared culture of return in order to socialize at home is particularly 

important to male Mexican migrants. I find support for this hypothesis in regression five. 

In communities in which it is common that migrants return for the community’s patron 

saint’s day migration intensity is lower. On the other hand, a high crime rate promotes a 

higher IMI.  

Regression six tests whether communication facilities and travel costs affect 

migration intensity. I find that facilities that ease international communication, such as 

the presence of postal or telephone services in the community, increase migration 

intensity. This is consistent with the interpretation that communication allows migrants to 

keep up with friends and family or the state of their belongings, thus reducing the costs to 

intensive migration. I find that migration intensity falls as travel distance increases, which 

is approximated by distance from the state capital to the U.S. border, a result inconsistent 

with the expectation that an increase in travel costs reduces the likelihood that migrants 

will remain connected to the origin. On the other hand, a dummy for paved highway 

access carries the expected positive sign but is not statistically significant at the 10 

percent level. Finally, regression seven includes explanatory variables from each category 

jointly, retaining the variables of highest statistical significance. This produces no major 

changes in the estimated parameter coefficients.  

I conclude that the Mexican Index of Migration Intensity varies systematically 

across individuals and communities. I am able to “explain” around 30 percent of this 

variation. The signs of the effects accord with a priori expectations. These results 

corroborate the concept and measure of the IMI, since if these were flawed I would not 

have been able to identify and confirm a priori expectations about its determinants.  
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3.5.5 Mexican Migration Intensity: Variation over Time 

Figure 3.2 depicts the panel IMI’s yearly progression, when communities that are 

surveyed at similar points in time (five-year cohorts) are grouped. At the societal level, 

migration intensity was initially low and stable, but it rose as time progressed. This is 

consistent with Massey et al.’s (1987) postulate of rising migration intensity over time 

but could also be related to a policy change, such as an increase in U.S. border 

enforcement. Furthermore, Mexican migration intensity grew most strongly around the 

onset of the Immigration Reform and Control Act (IRCA) in 1986, irrespective of the 

cohort. Overall, the IMI increased by 9.2 percent of its standard deviation between 1984 

and 1990. In other words, the IRCA seems to have spurred Mexican migration intensity. 

On the one hand, the legalization program in the IRCA generated an opportunity for 

many Mexicans to opt for a legal, stable U.S.-oriented life (see Massey et al. 2002). On 

the other hand, the IRCA led to reinforced border enforcement, and this may have 

reduced undocumented migrants’ ability to maintain home ties.  

 

Figure 3.2: Mexican Migration Intensity over Time (Yearly Average of Panel IMI) 

 

Notes: Panel IMI in which individual-year observations are grouped according to year of survey (5 
year smoothing averages). Cohort I, II, III and IV were surveyed in 1987-1991, 1992-1996, 1997-
2001 and 2002-2005, respectively.  
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3.6 Summary  

A sizable part of the literature on international migration has restricted itself to 

analyzing the decision to migrate or not, here termed “extensive migration behavior.” 

Yet, migrants also choose how strongly to disconnect from their communities of origin. 

In an attempt to illuminate this dimension of migration behavior, this paper develops the 

concept of migration intensity, defined as the degree to which a migrant shifts his 

attachment, association and engagement from his place of origin to the migration 

destination.  

Migration intensity summarizes several complementary choices that reflect socio-

economic reorientation, such as remittance behavior, choice of migration strategy, and 

localized investment behavior. While migration intensity cannot be observed directly, 

these choices are observable, thus providing the basis for a general procedure for the 

measurement of migration intensity: starting with a set of indicators for these choices, 

one can use principal components analysis to create an Index of Migration Intensity 

(IMI).  

For the U.S. - Mexican case, this procedure yields a unidimensional index that 

summarizes migration intensity well. Analyzing the Mexican IMI reveals interesting 

patterns. First, a continuum of migration intensity exists. Ad hoc typologies of migrant 

types, such as “emigrants,” “target earners,” or “circular migrants,” oversimplify this 

continuum. Secondly, the majority of male Mexican migrant household heads are 

characterized by low levels of migration intensity, but over the last 25 years migration 

intensity has been growing.  
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Thirdly, cross-sectional variation in Mexican migration intensity accords with a 

priori expectations, corroborating the conceptual soundness of the IMI. Controlling for 

community and time effects, I find that education, accumulated migration experience, the 

absence of family ties at home, and the presence of family networks abroad all are 

associated with a higher IMI. Migration intensity is highest when migrants are young and 

lowest when they are old. At the community level, greater economic opportunities, more 

infrastructure, and more social capital all reduce migration intensity.  

Migration intensity may have important effects on welfare-relevant variables. 

Low migration intensity may be preferable to sending communities, enhancing migrants’ 

willingness to engage in beneficial transfers, including remittances, and mitigating the 

resource loss inherent in the human outflow. In receiving countries, immigrants’ level of 

migration intensity may affect governments’ ability to achieve immigration policy goals, 

such as securing a flexible labor supply or achieving integration of immigrants.  

This suggests that immigration policies should be evaluated not only by their 

effect on extensive migration behavior but also by their effect on intensive migration 

behavior. For example, it would be interesting to examine further the effects of external 

border enforcement on migration intensity. Some scholars have suggested that the 

fortification of the U.S. - Mexican border has transformed cyclical Mexican migration 

into more permanent migration (Massey et al. 2002; Portes 2006). The IMI provides a 

measure that could be used to test this hypothesis econometrically, a task to which I turn 

in Chapter 5 
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CHAPTER 4 

A SIMULTANEOUS MODEL OF INTENSIVE AND EXTENSIVE 

MIGRATION BEHAVIOR 

 

4.1 Introduction 

International migration is a complex and multi-faceted phenomenon. This has 

lead to a division of labor both among and within disciplines. The economic literature on 

international migration is generally grouped according to broad choices, such as the 

migration decision, the remittance sending choice, or the “optimal” point for return. 

Formal mathematical models have commonly restricted themselves to one, possibly two, 

of these research questions while ignoring all other migrant choices.  

However, many important socio-economic choices that migrants make are subject 

to considerable transaction costs due to geographical or legal restrictions. As a 

consequence, it seems likely that many choices of migrants are interdependent: In 

deciding whether or not to migrate and if so, how permanently, individuals will take into 

account past or future investments into location-dependent assets (see Chapter 3.4.1). 

Remittance sending, if induced by exchange motives, will dependent on a migrant’s 

return behavior. When deciding whether or not to return home, a migrant will consider 

the costs of a possible re-entry into the destination country. Dustmann (2000, p. 226) 

remarks on the interdependencies among migration-related choices: 
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“For contract migrants, investments into human capital which is specific to the host country 
labour market depend on the contract length. A Polish immigrant to Sweden is unlikely to 
invest in the Swedish language if he has only a one year working contract, since the 
investment will not pay off. [...] As with contract migration, the migration duration again 
influences important economic decisions (such as skill investments). However, the 
migrant’s economic decisions are now jointly taken with the decision whether and when to 
return.”  
[Emphasis added.] 

 

Lucas (2005, p. 9) notes, “certainly return migration and the propensity to remit 

are linked,” and Grieco (2003) finds this confirmed for Micronesian immigrants to 

Hawaii. She further reports that immigrants who are less integrated or who invest more 

into community-of-origin networks remit more (see also Durand et al. 1996b; Amuedo-

Dorantes et al. 2005). In Chapter 3 I have found that migration patterns, remittance 

sending, and various forms of localized investment are highly complementary for 

Mexican migrants. These empirical findings corroborate the conjecture that predictions of 

models that single out individual aspects of migration behavior – which proves to be a 

common approach - are incomplete or even erroneous. Hence, this chapter draws on 

different strands of the economic migration literature to construct a simultaneous model 

of international migration behavior that acknowledges the probable interdependence. 

A good starting point is the decision to migrate. In the traditional neoclassical 

model, elaborated by Harris and Todaro (1970) and Sjaastad (1962), individuals compare 

wage levels in the source and destination countries. Agents migrate if the income gap 

surpasses migration costs.67 The New Economics of Labor Migration (NELM) consider 

individual migration as an outcome of a joint labor and risk allocation by families to 

overcome failures in risk and credit markets (Stark and Bloom 1985; Stark 1991). 

                                                 
67 This wage comparison also forms the basis for macro models, such as two-country 
factor models in international trade theory (Ethier 1986), village CGE models (Taylor 
1995), or dynamic extensions (Carrington et al. 1996). 
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Common to both neoclassical and NELM models is the portrayal of international 

migration behavior as a staying-versus-emigrating choice. 

In Djacic and Milbourne’s (1988) life cycle model agents consider migration in 

order to increase their life-time income. As all foreign consumption is discounted, an 

optimal point of return may exist to use foreign savings for high-valued consumption at 

home. Hence, temporary migration is possible (see also Brücker and Schröder 2005).68 

However, the Djacic and Milbourne framework cannot account for recurrent or circular 

migration, which has recently become more popular (MPI 2006). Among the received 

studies, only Hill (1987) allows for such flexible migration patterns by introducing 

traveling and home-time as consumption goods.  

Traditionally, migrants’ remittance sending behavior has been explained by 

altruism and has been modeled independently of other aspects of migration behavior. Yet, 

a number of authors have linked the remittance decision to other choices of migrants. For 

example, Faini (2006) considers remitting and foreign family reunification to be 

complementary.69 Since many NELM models argue that families sponsor family 

migrants, it appears that a subsequent remittance flow to repay this debt is assumed, 

linking the migration and remittance decisions.70  

                                                 
68 There are also models that focus on migrants’ return decision or “optimal duration” 
(Herzog and Schottman 1982; Dunstmann 2000; Stark and Fan 2007), or on migrants’ 
repeat migration decision (Da Vanzo 1983).  
 
69 Lucas and Stark (1985) argue that migrants remit to improve their chances to inherit 
(see also Luke et al. 2004; De Laat 2005). 
 
70 Often, it remains unclear why the migrant should not default on the conjectured 
promise to repay. The migrant’s repayment is scheduled to take place only after he has 
already received all benefits and no legally enforceable contract exists to force his 
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The brief literature review highlights that economists have generally preferred to 

model the different aspects of international migration behavior independently. In contrast, 

I propose a joint framework, drawing on three main assumptions. First, I assume that the 

dominant rationale for international labor migration is the migrant’s desire to improve his 

income, in line with Harris-Sjaastad-Todaro. Second, I assume that international labor 

migration is versatile and that migrants may choose from a range of migration strategies, 

including emigration, target earning, and circular migration. 

Thirdly, and most importantly, I assume that transaction costs make many 

decisions of migrants interdependent, including the choices of optimal return, repeat 

migration, remittance sending, and localized investment, which requires joint modeling. 

This complementarity relates to what I term migration intensity (see Chapter 3). While 

“extensive migration behavior” describes an individual’s decision whether or not to 

become a migrant, “intensive migration behavior” measures a migrant’s degree of socio-

economic detachment from his place of origin. I incorporate both dimensions of 

international migration behavior by means of a two-stage, simultaneous model. The first 

stage resembles a Harris-Sjaastad-Todaro model for the “go-no-go” decision. The second 

stage models choices of intensive migration behavior, which may be summarized as 

choosing the optimal “migration strategy,” if broadly defined. 

My extension of traditional analysis has important implications for policy making. 

Most importantly, perhaps, I point out that a policy of stricter external border 

enforcement might have unintended effects. In addition to the desired deterrence effect, 

my model predicts that more border enforcement intensifies migration, inducing migrants 

                                                                                                                                                  
payment. Given this dilemma, authors have fallen back on altruism or outside 
explanations.  
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to choose more permanent migration strategies and to reduce their monetary remittances. 

If individuals at the origin depend on these transfers deterrence will, at least, be 

weakened. At worst, increased border enforcement could have the paradoxical effect of 

increasing migration. Hence, the developed model provides an explanation for both the 

apparent ineffectiveness of heightened U.S. border enforcement (e.g., Hanson et al. 2002) 

and the indications that more border vigilance induced Mexicans to switch to more 

permanent migration strategies (see Massey et al. 2002 and Chapter 5). Finally, I show 

how different conditions and immigration policies may motivate different migration 

strategies and how these affect migrants’ willingness to support the economic 

development in their country of origin. 

 The Chapter is structured as follows. The next section develops a general model 

for the extensive and intensive migration behavior of international labor migrants. The 

third section illustrates the model in a Cobb-Douglas utility framework and solves it 

analytically. The fourth section simulates the Cobb-Douglas example with data from the 

Mexico – U.S case. The fifth section gives an extension that models migrants’ localized 

investment behavior. The final section provides a summary and conclusions.  
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4.2 A Comprehensive Model of International Migration Behavior 

I assume that individuals value two commodities: consumption of goods (C) and 

spending time at home (“home-time consumption”).71 By home-time consumption (HT), 

I refer to migrants’ desire to return home to spend time with family and friends or to be in 

their homeland.72 Furthermore, I assume that for migrants the utility of HT is related to 

the amount of remittances they send (R), the reasons for which will be explained 

presently. Hence, I bundle HT and R into the composite good Z(HT, R), knowing that for 

non-migrants Z is simply equal to HT (as remittances are meaningless in the case of a 

non-migrant) and leaving migrants’ specification of Z to be elaborated below. Both C and 

Z are assumed to be normal goods. Utility is assumed to be separable in C and Z, 

instantaneous, and both migrants and non-migrants have identical utility functions. 

Moreover, individuals may choose between migrating to a foreign country called “U.S.,” 

where they earn a real wage rate w*, or staying in their home country called “Mexico,” 

where they earn w.73  

In contrast to existing models, which only incorporate a very restrictive range of 

migration strategies – mainly emigration and sometimes target earning – I include 

additional migration strategies, such as recurrent or circular migration. Recurrent or 

circular migration should not be considered unusual. According to the Mexican Migration 

Project, about one third of the interviewed migrants made more than one U.S. trip, one 

                                                 
71 My model is related to Hill (1987), who assumes that agents value consumption, total 
time at home, and traveling.  
 
72 Massey et al. (1987) provide an account of Mexican migrants’ desire to return home. 
 
73 Henceforth, destination variables will be marked by an asterisk and “home” refers to 
the community of origin. 
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fifth entered the U.S. more than twice, and 2.69 percent made ten or more trips (for other 

countries see MPI 2006). In my model agents do not only choose whether or not to 

migrate, a decision reflected in the binary variable e, but further decide about additional 

trips, represented by the number of return trips to Mexico (n). For example, an 

“emigrant” migrates once (e=1) and does not return (n=0). “Return migrants” migrate 

once and return home at some point (n=1). Once n surpasses one, migrants make 

additional round trips, migrating and returning home again. For example, n equal to two 

implies that an individual makes two round trips, each starting and ending in Mexico.74  

Each time a migrant enters into the foreign country he incurs migration costs of 

M, which include traveling expenses, border crossing expenses (e.g., smuggler fees), and 

job search costs.75,76 Because of these migration costs, trips are linked and have to be 

considered simultaneously. To complete my description of migration patterns, I denote 

the average trip duration in the U.S. and Mexico by t* and t, respectively. Each individual 

may partition his total time endowment (T) into as many and as lengthy trips as he 

desires, as long as he uses up no more than T, or max{n,1}(t+t*)=T. For example, for a 

non-migrant (n,t*=0), t simply equals T. For an emigrant (n,t=0), t* is equal to T. For all 

non-emigrating migrants, the sum of the durations of all of their U.S. and return trips 

must equal T, or n(t+t*)=T. 

                                                 
74 It is assumed that all migration patterns, except for emigration, end with an eventual 
return to Mexico. 
 
75 The model applies to legal as well as illegal migration. In the case of undocumented 
migrants, I assume that they are able to choose their patterns of entry and return more or 
less freely. This holds if internal enforcement is weak or forced departure is uncommon. 
It should be noted that external border enforcement is unlikely to keep undocumented 
migrants from entering eventually if they are willing to make repeated entry trials.  
 
76 It should be noted that any continuous disutility of living abroad is reflected in HT. 
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4.2.1 The Extensive Migration Decision: Migrating or Staying? 

The first stage of my model, the choice of whether or not to migrate, can be 

described as a comparison between the utility derived from non-migration (“NM”) and 

the utility derived from the optimal migration strategy (“OM”): 

 

The Extensive Migration Decision (Stage 1) 

(4-1) 

{ }
NM OM

NM

OM M

Max (1-e)U  + eU (n, t)
 e

subject to
-e {0,1}
-U =U(Tw, L)   
-U Max U (n, t)
            {n, t}

∈

=

, 

 

Different from standard neoclassical models, in which the migration choice 

depends only on the migration cost-adjusted wage gap, agents also value home-time 

consumption in my model. Since non-migrants only work at the origin their consumption 

is limited by the total Mexican wage income, Tw. However, they enjoy maximal home-

time consumption, which I set equal to the constant L. As an alternative to staying, agents 

consider the optimal migration strategy, UOM, which emerges as the solution of the 

second stage of my model.77  

 

                                                 
77 My specification assumes that agents have full information regarding both the first and 
second stage of the model. Yet, the model could be adjusted so that agents form 
expectations or take cues from other migrants to decide on the optimal migration strategy. 
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4.2.2 The Intensive Migration Decision: Optimal Migration Strategy  

In most models authors motivate migrants’ return by assuming that every dollar 

consumed abroad values less than the dollar consumed at home (see Djajic and 

Milbourne 1988; Dustmann 2001). Yet, I find it rather questionable to conjecture that the 

consumption of any good gives more pleasure to the migrant if it is consumed at home 

and not abroad.78 Rather, I opine that the returning migrant desires to spend time together 

with his family and friends, or simply enjoys being at home. I shall refer to this desire as 

“home-time consumption” and I include it as a separate “good” into the utility function.  

For migrants, home-time consumption should increase as they spend more time at 

home, or dHT(n,t)/d(nt) >0. Moreover, as Hill (1987) points out, not only total time at 

home is important but migrants will also want to smooth home-time consumption over 

time. I incorporate this idea through the concept of homesickness, which has been 

frequently mentioned in the context of migrants (e.g., Alarcón 1992). This implies that 

HT(n,t) should reflect the fact that migrants value several short trips more than one long 

trip of equal length. Non-migrants enjoy maximal home-time consumption, which is set 

equal to the constant L. 

A crucial assumption for the present model is that home-time consumption and 

remittances are complementary. Why should this be the case? The literature offers three 

main motives for remitting - altruism, reciprocal exchanges, and self-regarding behavior 

(see Rapoport and Docquier 2005). Each of these rationales is linked to the migrant’s 

                                                 
78 Some authors justify this stance by mentioning cross-country variations in purchasing 
power. This explanation may be relevant in the case of old-age permanent return but not 
for temporary return trips, for which the purchasing power savings are unlikely to make 
good for the sizable re-entry costs. Moreover, this rationale fails to explain one essential 
point: Why do returnees almost always return to their community of origin and not to 
another location with an even more favorable exchange rate?  
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intention to return home. If a migrant were to remit to increase his “status” at home or 

improve his chances to inherit land (Lucas and Stark 1985) he would generally have to 

return home to claim these localized goods or services. Similarly, in the case of reciprocal 

exchanges, such as paying somebody to supervise one’s assets at home, the migrant 

benefits only if he returns. Indeed Rapoport and Docquier (2005, p. 13) state, “[s]uch 

[exchange] motivations are generally the sign of a temporary migration, and signal the 

migrants’ intention to return.” Remitting out of altruism also depends on return in order 

to foster the relationship with the beneficiary.79,80  

On the other hand, remitting makes home-time consumption more valuable 

because of the acquired local services or goods, or the continuing affection. As a simple 

way to capture this complementarity, I will assume that home-time consumption and 

remittance sending are perfect complements, in the Fisherian sense, and that one unit of 

HT fits optimally to s units of R. I then combine the two goods into the composite 

commodity Z: Z=min{sR, HT(n,t)}.81  

The second stage of the model, which is the choice of the optimal migration 

strategy, can now be specified as: 

                                                 
79 It should be noted that specific altruism underlies the transfer, as the migrant aids a 
relative or friend and not necessarily the person with the greatest need. This relationship 
points to an underlying interest in returning and interacting with the beneficiary. 
 
80 Additionally, I show in Appendix D-IV that the model may be transformed into a 
NELM framework of a self-regarding altruist with all major results remaining unchanged.  
 
81 Weber (1999) shows in a general CES framework that it would be possible to slacken 
the perfect complementarity assumption up to the point where the willingness to 
substitute between C and Z is just higher than the willingness to substitute between HT 
and R without changing the main dynamic of the model.  
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The Intensive Migration Decision (Stage 2) 

 Mmax  U (C, Z(HT(n, t),R))
{C,R,n, t}

 

(4-2) 
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where C refers to consumption of goods, R refers to remittances, HT refers to home-time 

consumption, s is a scale parameter, n is the return trip frequency, t refers to average trip 

duration in Mexico, w is the real wage rate in Mexico, M refers to migration costs, T is 

the total time endowment, and “*” indicates U.S. variables. Agents choose the optimal 

consumption of goods, home-time consumption, and remittances while being constrained 

by their available budget and their total time endowment. The budget constraint reflects 

the different migration strategies; for example, “emigrants” (n=0), “return migrants” 

(n=1), or “circular migrants” (n>1).  

In choosing n and t migrants will balance the marginal benefits of increased 

home-time consumption against the marginal costs of lost consumption of goods due to 

reduced income, higher migration costs (in the case of n), and more remittances. The 

increase in remittances is due the complementarity of remittances and home-time 

consumption. Changing n or t has distinct effects. While n is more effective in raising 

home-time consumption, due to migrants’ homesickness, it causes additional migration 

costs. Hence, migrants will balance their choice of n and t as well.  
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4.3 A Cobb-Douglas Example 

I now choose exemplary but plausible specifications for the utility function and 

the HT function in order to solve for a closed-form solution. As a simple specification for 

home-time consumption I set HT(n,t)=ntα, with 0<α<1. This HT function fulfills the two 

desired properties of rising utility as total home-time increases and consumption 

smoothing over time (or homesickness); the smaller α the stronger the degree of 

homesickness. In the case of non-migrants, HT is equal to L, which is a constant larger 

than the maximal HT of migrants.82  

Given that I have neither strong priors about C and Z being substitutes or 

complements, I use a Cobb-Douglas utility function, U(C,Z)=CδZ(1-δ). Non-migrants’ 

utility is simply UNM=(Tw)δL(1-δ). For migrants, HT and R are perfect complements with 

a unitary ratio parameter s (for simplicity); I further include a fixed parameter A, giving 

Z=A+min{HT,R}. The parameter A is included to prevent the marginal utility of Z from 

going to infinity as HT or R approach zero, which would rule out emigration. A may be 

interpreted as indicating the migrant’s “relative comfort of living abroad.” Transforming 

the Cobb-Douglas function into logs,83 the second stage of the model can be rewritten as 

 

                                                 
82 This HT function has one main drawback. It goes to infinity as n approaches infinity 
when T=nt. In this respect, it should be considered an approximation. Fortunately, the 
case of n approaching infinity has no practical relevance. 
 
83 Let u(x) be an ordinal utility function that represents the preference orderingΨ . Then 
the increasing transformation ( )1log u(x)−δ  also representsΨ . 
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(4-3) 

{ } { }

{ }
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where C refers to consumption of goods, R refers to remittances, HT refers to home-time 

consumption, n is the return trip frequency, t refers to average trip duration in Mexico, w 

is the real wage rate in Mexico, M refers to migration costs, T is the total time 

endowment, and “*” indicates U.S. variables. 

 

4.3.1 Optimal Migration Strategy 

It is now possible to use the first order conditions (FOCs) of maximization 

problem (4-3) to search for interior solutions; that is, solutions that satisfy the FOCs, and 

imply t, t*>0 and n>1. Replacing C by the budget constraint, noting that HT and R have 

to be equal at the optimum, and assuming the continuity of n, two FOCs remain to 

describe the functioning of the second stage of my model:84 

 

 

 

                                                 
84 Allowing any interior solution (n*, t*) to be non-integer with respect to n is an 
approximation that reduces mathematical costs considerably while the comparative 
statics of (n*, t*) should approximate average effects well. To find exact solutions, the 
utility at the two integer values closest to n* (and associated t values) would need to be 
compared. 
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(4-3a) 
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(4-3b) 
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Equations (4-3a) and (4-3b) show that migrants need to balance the marginal 

benefits of more home-time consumption due to longer average stays in Mexico (4-3a) or 

more frequent returns (4-3b) against the opportunity cost of lost consumption due to 

missed U.S. income, increased remittances, and additional migration costs (in the case of 

4-3b). Equations (4-3a) and (4-3b) uniquely determine tIM and nIM and thus the only 

interior solution (for n>1), which I will refer to as “internal migration” strategy (IM).  

 

Table 4.1: Optimal Solution of Internal Migration Strategy  

IM
*
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(1 )(w w)
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For the IM strategy to be a valid course of action, all constraints of the 

maximization problem (4-3) have to be fulfilled. This is summarized in Conditions 1 and 

2 in Lemma 1 in Appendix B-II.1. It turns out that Condition 1 not only (partially) insures 

the validity of the IM solution but, as numerical simulations show (see below), further 

determines when IM is the utility-maximal migration strategy (see Figure C.2 in 
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Appendix C). If Condition 1 fails “return migration” (RM), the boundary where migrants 

make exactly one return trip (n=1), becomes a valid and, according to simulations, also 

optimal migration strategy (see Figure C.2).85 Finally, please note that because returning 

home is cost-free in the model – only (re-)entering into the U.S. is costly – the utility of 

“emigration” (n=0) will always be at least matched by the utility of some RM strategy.86  

 

Comparative Statics of Optimal Migration Strategy: One may now examine how 

marginal changes in parameters affect migrants’ optimal migration strategy.87 Higher 

migration costs increase the opportunity cost of home-time consumption. Hence, 

migrants consume more goods and less home-time. The reduction in home-time 

consumption lowers the marginal utility, and thus the equilibrium value, of 

complementary remittances. Moreover, in trying to reduce the price shock to traveling, 

internal migrants make fewer trips but stay longer.88 Since return migrants cannot further 

save on traveling expenses, they work more in the U.S., which causes total U.S. time to 

rise as migration costs ascend. For internal migrants the change in total U.S. time is 

analytically indeterminate, but simulations suggest that it rises as well (see Section II in 

                                                 
85 RM is also optimal for parameter sets for which migrants would want to make less than 
one, but more than zero, return trips, such as n=0.5, which is ruled out by assumption. 
 
86 This may imply a “degenerated” RM strategy in which t is infinitesimal or even zero; 
latter case perfectly duplicates emigration (except for n ≠ 0). To avoid this peculiarity, the 
simulations below classify any return migrant whose HT is below a certain minimum 
value as “emigrant.” 

 
87 The mathematical details behind the cited results are given in Appendix B-II.2. 
 
88 Technically, for t* to rise with M, Condition A2b must hold (see Appendix B-II.2). 
According to numerical simulations, Condition A2b virtually always holds if the internal 
solution is valid (compare Figures A3 and A4). 
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Figure 4.1). In sum, increasing migration costs strongly intensifies migration strategies, 

migrants make fewer trips, are likely to increase total U.S. time, remit less, and some 

switch to more permanent migration strategies.89  

Ceteris paribus, a rise in the real U.S. wage rate has, for most parts, the opposite 

effect on internal migrants: their migration intensity falls.90 A higher U.S. wage rate 

enlarges migrants’ total income. As a consequence, internal migrants consume more 

goods but also remit more and travel more. Since the opportunity cost of t rise, stays in 

Mexico shorten. Nevertheless, due to more frequent traveling, home-time consumption 

and complementary remittances raise overall, if the non-stringent Condition A-2c holds 

(see Appendix B-II.2). While it is analytically unclear how total U.S. time varies, 

simulations suggest a reduction, completing the de-intensification effect of a booming 

U.S. wage rate.  

Heterogeneity in tastes matters. Individuals with a stronger desire to consume 

goods (higher δ) consume more goods. This stems from a substitution effect and an 

income effect, as consumption-hungry individuals work more in the U.S. Since the 

substitution effect dominates, remittances and home-time consumption fall. Individuals 

who disdain living abroad (low A) act just the opposite. They cut back on consumption of 

goods but enjoy more home-time. The impact of a change in α is tricky, since a falling α 

makes not only migrants’ feel more homesick but, ceteris paribus, also lowers the utility 

of home-time consumption.  
                                                 
89 Let C1 be as in Lemma 1, then C1 1C1 (A t ) Dt

M M M
α α∂ α α

= − + −
∂ δ δ

 is negative if C1 is close to 

zero. Hence, some internal migrants will switch to a return migration strategy as 
migration costs rise.  
 
90 It is analytically tricky to determine how a rising U.S. wage rate affects return migrants 
in my model, except that consumption is likely to go up. 
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4.3.2 Staying or Migrating? 

So far, the discussion of the Cobb-Douglas example has focused on the second 

stage of the model, the choice of the optimal migration strategy, and has skipped the first 

stage. In order to test whether non-migration might dominate, one has to compare its 

utility to the utility of the optimal migration strategy, i.e., to the utility of IM or RM. 

Regrettably, the resulting mathematical expression is rather difficult to interpret. Hence, I 

resort to numerical simulation below. As Figure 4.1 shows, depending on the parameter 

set, either staying or migrating could dominate.  

It is possible to determine analytically how marginal parameter changes affect the 

decision whether to migrate or not (for mathematical details see Appendix B-II.3): 

Higher migration costs or a reduced wage gap increase agents’ likelihood to stay, as the 

net benefit of migration is smaller. Individuals with a stronger preference to consume 

goods are likelier to migrate, as they are more willing to accept the implied loss in home-

time consumption. Agents who disdain living abroad are less likely to migrate.  

 

4.3.3 Policy Discussion 

By increasing migration costs, more stringent external border enforcement has two 

distinct and opposing impacts (see Proposition 1). On the one hand, reinforcing border 

controls has the potential to cause deterrence due to a net income reduction that applies 

to all migration strategies. On the other hand, heightened external border enforcement 

results in an intensification of migration strategies: Migrants try to avoid the cost shock to 

migration by adapting more permanent migration strategies.  
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Proposition 1: The Consequences of More External Border Enforcement 

I. Deterrence 

a. Increases in migration costs deter some individuals from migrating.  

b. However, if non-migrants benefit from other migrants’ transfers, then this 

deterrence effect is weakened or, at worst, could reverse. 

II. Intensification  

a. Increases in migration costs raise migrants’ migration intensity. Return migrants 

spend more time in the U.S. Internal migrants make fewer but longer trips and 

their total U.S. time is likely to rise. Remittances and home-time consumption fall. 

Some internal migrants switch to a return migration strategy. 

 

It should be noted that the deterrence effect of external border enforcement, which 

is commonly stressed, depends on the (unspoken) assumption that non-migrants’ fallback 

is unaffected by changes in border enforcement. However, in labor-exporting regions, 

such as the central highlands of Mexico, many non-migrants benefit from other migrants’ 

transfers (R). This is due to both direct income transfers as well as indirect multiplier 

effects of spent remittances.91 Recalling that remittances fall if migration costs rise, due 

to intensification and deterrence, we note that non-migrants’ income falls as migration 

costs mount, or dR/dM<0. This impact will weaken border enforcement’s potential 

deterrence effect, as the gross income gain from migration rises. Stricter border 

enforcement could even spur more migration if this income shock surpassed the cost 

                                                 
91 Adelman et al. (1988) found that every remitted U.S. dollar increased the Mexican 
GNP by about three.  
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shock. My simulations of the U.S. – Mexican case in the following section suggest that 

this danger, that border enforcement may backfire, should not be underestimated.92  

Proposition 2 summarizes the effects of changes in policy-relevant parameters on 

migrants’ remittance sending behavior, which is of main interest to sending country 

governments (see also Chapter 4.3.1 and Appendix B-II.2). As noted before, any course 

of action that increases migration costs, such as tightening border controls, unequivocally 

provokes a reduction of remittances; vice versa, policies that facilitate border crossing 

lead to an expansion of remittances. Any policy that makes migrants’ lives abroad more 

attractive, relative to life at home, induces a reduction of remittances, as the marginal 

utility of complementary home-time consumption falls. This might happen when a 

migrant obtains a long-term residency visa or experiences discrimination at home. On the 

other hand, sending country initiatives that positively affect migrants’ perception of 

belonging or “life-quality” at home (see Goldring 2002) should stimulate more 

remittances. Finally, if sending country wages rise then remittances increase, because 

migrants have more income and time at home becomes economically more valuable. 

 

Proposition 2: Remittances 

I. Remittances fall if migration costs or the relative comfort of living abroad increases. 

II. Remittances increase if the real wage rate in the sending country rises. 

III. If the real wage rate in the destination country rises then remittances of internal 

migrants increase, but the effect is indeterminate in the case of return migrants.  

                                                 
92 According to my simulations the amount remitted by a Mexican migrant may 
constitute up to one-half of the pre-transfer income of a working non-migrant. In a 
“worst-case” scenario remittances drop to zero, because migrants are transformed into 
non-remitting emigrants, indicating the possible gravity of the income shock. 
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4.4 Numerical Simulation: Mexican Migration to the U.S. 

4.4.1 Simulation Set-Up: Units, Baseline Values, and Ranges 

I numerically simulate the Cobb-Douglas model as described in specification (4-

3) for the U.S.-Mexican case. I set all observable parameter values equal to recent median 

values from the Mexican Migration Project (MMP).93 A summary of parameters’ baseline 

values, ranges, and units is given in Table C.9 in Appendix C. For example, all 

expenditure and income variables are measured in thousands of U.S. Dollars of 2005. 

Migration costs are set to 1.5 (i.e., $1,500) and the real monthly U.S. and Mexican wage 

are 1.2 and 0.25, respectively.94 All time units are in months and the total time 

endowment is set to 120 (i.e., 10 years). I use popular home-time consumption and 

remittance patterns to determine the complementarity scaling factor s.95  

 

4.4.2 Model Calibration: Different ‘Migrant Types’ and Their Migration Intensity 

Since no empirical values are available for the taste parameters, I calibrate them 

by reproducing popular migration strategies (see Table 4.2). To obtain a non-migrant in 

                                                 
93 Median values were calculated for observations in-between 2000 and 2005. For a 
description of the data, please refer to Chapter 3.  
 
94 Migration costs are set equal to the recent median smuggler fee reported in the MMP 
(1.25) plus one month in lost Mexican income to account for the transition (0.25). The 
Mexican wage rate was converted at the purchasing power corrected exchange rate of 
2005 (8 Peso = $1).  
 
95 Typically, many migrants from rural Mexico migrated every spring and stayed about 
nine months in the U.S. before returning home for winter break (Massey et al. 1987). The 
MMP reports that, on average, one fifth of the annual U.S. income ($10,800) was 
remitted. According to my perfect complementarity assumption, these 2.16 units of 
remittances (10.8*0.2) need to be matched to 2.04 units of home-time consumption 
(1*30.65). Hence, using a unitary scaling factor should be fine. 
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my simulations, δ simply needs to be set to 0.5 or below. Once δ is increased migration 

becomes feasible. If agents feel strongly homesick they favor a seasonal or circular 

migration strategy, entering annually into the U.S. and returning home at the end of the 

year. When homesickness is reduced, migration cycles become longer and the number of 

trips falls. The “recurrent migrant” migrates about once every third year but stays longer. 

If homesickness falls further and the desire for consumption increases, then a “target 

earner” or “return migrant” emerges. The target earner makes one long U.S. trip to 

accumulate his targeted savings and then returns home for good. Finally, if living abroad 

stops to be too onerous and the desire for consumption is strong then agents turn into 

“emigrants.” As Massey et al. (1987) report in their seminal book on Mexican migration 

to the U.S., all of these “migrant types” resemble popular real-life migration strategies of 

Mexicans.  

In order to proxy migrants’ degree of socio-economic detachment from home, or 

migration intensity, I analyze migrants’ expenditure patterns. In particular, I examine 

which fraction of their income migrants use to maintain home-ties, reflected in the 

proportion spent on return traveling and remitting. As the last column of Table 4.2 shows, 

different migration strategies differ considerably with respect to migration intensity. 

Seasonal migrants spend most to maintain home-ties. Close to one-fifth of their total 

income is targeted towards this goal. Recurrent migrants use a slightly smaller fraction of 

their budget to keep migration intensity low. However, their expenditure pattern is likely 

to benefit the community of origin more than the one of seasonal migrants, since they 

save on “unproductive” travel expenditures but remit more. Migration intensity swells 

once we move to target earners, who only direct six percent of their income to the 
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community of origin. Finally, emigrants have fully reoriented to the U.S. and use all of 

their income for foreign consumption.  

 

Table 4.2: Simulating Various Migration Strategies 

Strategy 
Migration 
Pattern: 
n - t* - t 

A δ α 
Total 
U.S. 
Time 

%-Income 
Consumed 

%-Income 
Remitted 

%-Income 
for Travel 

%-Income 
to Uphold 
Home Tie 

Non-
Migrant 0-0-120 10 0.4 0.4 0 N/A 

Seasonal 
Migrant 10-11-1 10 0.6 0.4 108 81% 8% 11% 19% 

Recurrent 
Migrant 4-25-5 10 0.6 0.8 99 83% 12% 5% 17% 

Target 
Earner 1-111-9 15 0.7 0.9 111 94% 5% 1% 6% 

Emigrant 0-120-0 20 0.8 0.9 120 100% 0% 0% 0% 
 

Note: Numerical simulation of Model (2’) with parameters as given in Table C.9 in Appendix C. “Seasonal 
Migrant” and “Recurrent Migrant” are two different internal migration strategies (see Table 4.1). “Target 
Earners” and “Emigrants” are two different return migration strategies. All return migrants who spent less 
than 12 months in Mexico are classified as emigrants.  
 

4.4.3 Policy Experiments: Border Enforcement, Wages, and Legalization 

Numerical simulations corroborate my analytical results that increasing border 

enforcement, by pushing migration costs up, results in both a deterrence and an 

intensification effect (see Figure 4.1). Latter can be seen in Section II: If migration costs 

mount, the number of trips decreases, trips lengthen, total U.S. time increases, and 

remittances fall. At the same time, agents change strategies. For example, if one follows 

the iso-wage line at 4 in Section I-A of Figure 4.1 one can detect that agents switch from 

internal migration to return migration, to emigration, and finally to stopping to migrate as 

migration costs ascend. Taken together, this highlights that migrants take various 

countermeasures to mitigate the cost shock from heightened border controls. Stopping to 

migrate is only the last resort.  
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This might explain why the necessary minimum enforcement level to keep agents 

from migrating proves to be very high. When all parameters are at their empirically 

observed or calibrated default values, implying an U.S. - Mexican wage ratio of 4.8, my 

simulations suggest that migration costs would have to surpass $50,000, equivalent to 

more than 30 times the current smuggler fee. Moreover, it should be noted that Figure 4.1 

does not account for border enforcement’s indirect spurring effect due to the reduction of 

non-migrants’ transfer incomes. Once this indirect stimulation effect is accounted for, the 

minimum enforcement level to achieve deterrence is, at least, likely to rise further. As 

pointed out at the end of Section 4.3, the likelihood of a “worst-case” scenario in which 

border enforcement spurs more migration should not be underestimated.  

Closing the U.S. - Mexican wage gap proves to be a more effective policy to deter 

migration. Once the U.S. - Mexican wage ratio drops to three, migration stops.96 The 

wage gap should not be closed by suppressing U.S wages, since this would also intensify 

migrants, akin to an increase in migration costs. The preferred choice should be to 

stimulate Mexican wages. According to my simulations, increasing the real Mexican 

wage rate by about 60 percent, i.e., moving from the current wage ratio of 4.8 down to 

three, would suffice to deter migration. Moreover, unlike policies that target migration 

costs, policies that intend to improve source-country opportunities are self-supporting: 

First, migrants do not try to evade the policies’ consequences but embrace the created 

opportunities; secondly, the induced de-intensification of migration strategies increases 

foreign transfers, lessening the pull on other potential migrants. 

                                                 
96 It should be noted that my model thus resolves a major weakness of traditional Harris-
Todaro models, which is the inability to explain that many potential migrants do not 
migrate despite non-vanishing international wage gaps.  
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Figure 4.1: Simulation of Policy Changes  

 

Notes: Section I displays the utility-maximal strategy. “NM” refers to non-migrant, “IM” to internal 
migrant (n>1), “RM” to return migrant (n=1), and “EM” to emigrant (n=0). Return migrants who spend less 
than one tenth of their time in Mexico are classified as EM. Section II depicts the equilibrium values of the 
optimal migration strategy, which is either internal migration (light gray area) or return migration (dark 
gray area). Throughout, all non-variant parameters are equal to default values (see Table C.9). If the wage 
ratio varies then the U.S. wage rate (w*) is fixed at its default value and the Mexican wage rate (w) varies. 

 

President Bush and several Congress members have proposed to expand U.S. 

guest worker programs. Some congressional bills have further included proposals of 

“earned legalization.”97 Section I-B in Figure 4.1 attempts to illustrate the possible 

consequences of such visa programs. First of all, it needs to be noted that predicting the 

net impacts of such policies is difficult due to conflicting effects: On the one hand 

migration costs (M) are likely to fall if a migrant obtains a visa, but on the other hand his 

                                                 
97 “Earned legalization” refers to the offering of long-term permanent residency to 
undocumented migrants based on criteria, such as continuing employment, absence of 
criminal history, or payment of tax obligations (CRS 2006a).  
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comfort of living in the U.S. (A) may also improve.98 Since guest worker programs are 

generally temporary, but becoming comfortable abroad requires time and long-term 

planning assurance, it seems reasonable to expect that their main effect would be a 

reduction in M. This would de-intensify the beneficiaries. However, if legalization causes 

a substantial increase in A, which is most likely in the case of permanent residency visas, 

the beneficiaries may as well be intensified.  

 

4.5 Localized Investments: Investing in U.S. Comfort  

For a migrant, not only the choices of remittance sending and migration patterns 

are interdependent, as my model stresses so far, but other location-dependent choices are 

also linked, in particular “localized investments.”99 Hence, I present a simple extension to 

indicate how such localized investments could be incorporated into the present model.  

I start with the migrant’s decision problem (4-3) and assume that he now 

possesses the ability to affect his displeasure of living abroad. More specifically, I 

assume that the migrant may invest f units into activities or assets that increase his 

relative comfort of living in the U.S. Hence, the migrant’s relative comfort of living 

abroad (A) becomes a function of f, A(f). For example, the migrant might move family 

members to the U.S., improve his home in the U.S., or join a club in the U.S. I assume 

                                                 
98 Program details, such as visa duration, the possibility and conditions for renewal, 
possible family reunification, labor market effects, or possible housing provisions will 
also be important.  
 
99 In Chapter 3 I find empirical evidence that for Mexican migrants, various forms of 
“localized investments,” such as home ownership, social network membership, or 
language knowledge are correlated to migration patterns and remittances. 
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that A(f) is twice continuously differentiable, increasing in f (Af>0), and strictly convex 

(Aff<0). Furthermore, each unit of investment costs B and there is no depreciation.  

Maximization problem (4-3) remains unchanged, except that the migrant can now 

choose the optimal level of f and that his budget constraint is expanded by investment 

costs fB. The two FOCs (4-3a) and (4-3b) have to be slightly adjusted, but still uniquely 

define tIM and nIM as a function of parameters only. Together with a third FOC for f, they 

define the implicit function G(t,f(t)), f
BtG(t, f(t)) A (f ) 0
D

α

= − = , which defines f(t). 

How do migration costs affect f? Applying the implicit function theorem to 

G(t,f(t)) gives  

 

(4-3c) { }M2
ff

f(t) t B D B
M D A

α∂
= −

∂
. 

  
Since A(f) is strictly convex, the first term in Equation (4-3c) is negative and the overall 

sign of Equation (4-3c) depends on the term in brackets. If increases in migration costs do 

not affect investment costs (BM=0) then migrants will react to heightened border 

vigilance by investing more in U.S. comfort, since this constitutes another measure to 

mitigate border enforcement’s cost shock. In this case, migration intensity will rise. Non-

dependence on migration costs is likely to hold for several types of integrative 

investments or activities, such as home improvements, joining social clubs, or 

acculturation. border enforcement might an increase in border enforcement lead to more 

family reunification; else migrants will cut back on family reunification.100 

                                                 
100 However, in the case of family reunification, B would likely depend on M. In this 
case, only if reunification costs rise slower than personal migration costs with border 
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4.6 Summary 

In the life of a migrant, geographic and legal restrictions are likely to make many 

of his socio-economic decisions interdependent. Where a migrant plans to invest into a 

house or to locate his family will be linked to his return and remittance behavior. The 

main contribution of this chapter then is to combine these choices – the migration, return, 

repeat migration, remittance, and localized investment decisions – into a simultaneous 

decision framework to acknowledge the interdependencies among them. Combining these 

decisions is achieved by augmenting a traditional Harris - Todaro model to incorporate 

migrants’ desire to return to spend time at home (“home-time consumption”) and by 

making the simple assumption that home-time consumption and remittance sending are 

complementary. By further adding flexible migration patterns and heterogeneous tastes, I 

obtain rich results.  

The model incorporates a broad range of distinct migration strategies. In 

simulations, calibrated with data from the U.S. - Mexican case, I reproduce popular 

Mexican migration strategies, such as “circular migration,” “target earning,” and 

“emigration.” This enables me to examine migrants’ migration intensity, which measures 

migrants’ degree of socio-economic detachment from the place of origin (see Chapter 3).  

For example, my simulations show that seasonal migrants are characterized by 

low migration intensity, as they direct close to one-fifth of their expenditures towards the 

country of origin. Migration intensity rises and expenditure patterns shift in favor of the 

destination country as one moves to target earners and, finally, to emigrants, who 

consume only abroad. This implies that circular and recurrent migrants will be most 

                                                                                                                                                  
enforcement might an increase in border enforcement lead to more family reunification; 
else migrants will reduce back on family reunification. 
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willing to aid the development of their community of origin. In an extension, I show that 

one may easily extend the present model to include decisions about “localized 

investments,” such as housing investments, family reunification, or location-dependent 

human capital. 

Perhaps the main contribution of my model is the capacity to evaluate 

immigration policies more holistically than previous models. I find that external border 

enforcement causes not only deterrence but, importantly, also results in an intensification 

of migration. To evade border enforcement’s cost shock, agents first take various 

intensifying measures, such as cutting back on return trips, prolonging overall time 

abroad, reducing remittances, and investing more into foreign comfort. Outright 

abandonment of migration is only the last resort. This makes external border enforcement 

an ineffective policy. I estimate that current migration costs would need to be escalated 

by more than 30 times to deter the “average Mexican migrant” from migrating.  

Since stayers benefit from other migrants’ foreign transfers, which shrink with 

heightened border vigilance, border enforcement’s efficiency to reduce migration is 

further weakened. In a “worst-case” scenario, the enforcement-induced contraction in 

foreign transfers could outweigh its cost shock, implying that the volume of migration 

increases if border controls are tightened. As I indicate, this danger should not be 

underestimated in the U.S.-Mexican case. My simulations also suggest that a reduction of 

the U.S.-Mexican wage gap, by providing well-paid jobs in Mexico, would be the most 

promising policy to reduce the volume of migration. Such a policy would also be self-

supporting, since the induced de-intensification of migrants would lead to more 

remittances, further reducing other Mexicans’ net income gain from migration.  
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CHAPTER 5 

MEASURING THE DIRECT AND INDIRECT CONSEQUENCES OF 

U.S. BORDER ENFORCEMENT 

 

Evidence provided here and elsewhere [..] suggests strongly that once a Mexican enters the 
migrant stream, the deterrence effect [of border enforcement] disappears and in fact becomes 
perverse: migrants return to the United States more quickly, and if not subsequently 
apprehended will stay here longer than if they had not been apprehended previously. 
[Kassoudji 1992, p. 175] 
 
The effect of border enforcement seems to be that people are bottled up. 
[Cornelius 2001] 

 

5.1 Introduction 

The Department of Homeland Security (2007) estimated that in January 2006 11.6 

million undocumented migrants resided in the U.S., of whom 57 percent were Mexican. 

The net inflow of undocumented aliens in the new millennium alone was estimated to 

average 690,000 per year, an amount larger than the population of Wyoming, Vermont, 

North Dakota or Alaska (see also Passel and Suro 2005).  

Hence, the extent to which the U.S. society and U.S. politics have recently been 

captivated by the “immigration debate” is not surprising. Since 1999, on average 155 

immigration bills per year have been proposed to Congress.101  While the specific 

provisions differ across bills, the general focus is a massive expansion of external and 

internal enforcement activities. For example, the bi-partisan Senate immigration bill from 

the 109th Congress (S. 2611) proposed, among other measures, to hire several thousand 

additional enforcement personnel, extend border fencing by several hundred miles, hire 

military contractors to install high-tech surveillance facilities, and greatly increase the 
                                                 
101 Results are from a keyword search for “immigration” on http://www.govtrack.us on 
December, 3rd 2007. 
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number and capacity of detention facilities. According to the Congressional Budget 

Office (2006), these enforcement activities would cost $25.6 billion for fiscal years 2007 

through 2011.  

Given the apparent mass influx of undocumented migrants, concentrating on such 

enforcement activities might seem to be the right choice to “get the border back under 

control.” However, beyond the intuitive appeal little scientific evidence exists to support 

such astonishingly expensive enforcement activities. The few studies that have analyzed 

the impact of U.S. external enforcement on the volume of illegal Mexican migration 

report mixed results (see Section 5.2.2). Even more notable is the dearth of studies that 

examine the impact of U.S. border enforcement on other aspects of Mexican migration 

behavior, such as migrants’ preferred migration strategy or their degree of socio-

economic detachment from their place of origin. This chapter attempts to shed light on 

these questions. I examine the effects of U.S. border enforcement both on Mexicans’ 

decision to migrate illegally and on Mexican migrants’ degree of socio-economic 

detachment from the origin.  

Controlling for unobserved individual heterogeneity and endogeneity of border 

enforcement, I find that U.S. border enforcement strongly increases Mexican migrants’ 

detachment from their country of origin, as measured by a summary index of socio-

economic detachment. Again controlling for unobserved individual heterogeneity and 

endogeneity of border enforcement, I find that U.S. border enforcement spurs Mexicans’ 

propensity to migrate illegally. I attribute this striking finding to an unobserved but 

powerful indirect stimulation effect.  
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The heightened detachment of migrants increases fellow community members’ 

future propensity to migrate illegally, presumably due to a reduction of migrants’ 

remittances and economic activity at home. Once I account for this indirect channel, 

border enforcement’s direct stimulation effect vanishes and is instead replaced by an 

indirect stimulation effect of equal size. The net effect of stricter border controls remains 

to stimulate more illegal migration. A conservative estimate is that the proposed addition 

of 14,000 new U.S. border patrol agents would cause a net increase in illegal Mexican 

migration of about 750,000 per year. My estimations also predict that migrants would 

react to this tightening of U.S. borders by relocating 0.6 additional dependents to the 

U.S., extending their total time in the U.S. by 34.3 percent, reinforcing their efforts to 

obtain a long-term visa by 45 percent, and increasing their odds to acquire a U.S house by 

12 percent. 

The chapter is structured as follows. The next section reviews the literature on the 

effects of U.S. border enforcement. The third section presents my hypotheses. The fourth 

section discusses the data and the fifth section develops my econometric model. Sections 

six and seven examine the impact of border enforcement on Mexicans’ decision to 

migrate illegally and Mexican migrants’ socio-economic detachment, respectively. The 

eighth section re-evaluates border enforcement’s effect on Mexicans’ propensity to 

migrate illegally when accounting for its indirect stimulation channel. The ninth section 

discusses the policy implications of the findings. The final section provides a summary 

and conclusions.  
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5.2 Literature Review  

5.2.1 The History of Mexico – U.S. Migration and U.S. Immigration Policy 

Mexican migration to the U.S. is no younger than the 2000 mile long border that 

separates the two countries since 1848 (Fernández-Ruiz 2003). Initially Mexican 

migration to the U.S. was hardly more than a trickle. Mexican migration became sizeable 

only when private U.S. labor contractors (“enganchanadores”) expanded their 

recruitment in the first quarter of the 20th century and when the 1942 binational farm 

labor program was enacted (the “Bracero Program”). At the height of the Bracero 

Program in the late 1950s, between 400,000 and 450,000 Mexican farm workers legally 

entered the U.S. every year (Massey et al. 2002). While legal contract work boomed, the 

newly founded Immigration and Naturalization Service (INS) started an immense 

roundup of undocumented migrants, known as “Operation Wetback.” At the conclusion 

of the Bracero Program in 1964, Mexican migration thus reached a low point.  

Mexican migration started to bounce back in the 1970s but was now primarily 

illegal, as very few legal opportunities remained.102 Many rural villages and towns, 

particularly in Mexico’s central-western region, began to develop a tradition of 

undocumented migration, with burgeoning networks facilitating the migration of relatives 

and friends (Massey et al. 1987). However, the typical migrant – a young, male blue-

collar worker laboring in California –still remained strongly connected to his community 

of origin. He normally chose a seasonal or temporary migration strategy, with his spouse, 

                                                 
102 The annual number of labor contract visas available to Mexicans fell below 20,000 in 
the two decades following the Bracero Program (Massey et al. 2002). 
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children, and assets remaining in Mexico, motivating frequent returns and remittances 

(Massey et al. 1987).103 

With rising illegal migration and a U.S. economy on the downturn, strong 

political pressure to ”get the border back under control” emerged and led to the bipartisan 

Immigration Reform and Control Act (IRCA) of 1986. The IRCA included both carrots 

and sticks. On the one hand, it offered permanent residency to 2 to 2.3 million Mexicans 

who could prove prior U.S. employment (Orrenius and Zavodny 2003). On the other 

hand, more resources were made available for external border enforcement and worksite 

enforcement. For the first time in U.S. history, legislation was passed that rendered the 

employment of undocumented migrants illegal (Brownell 2005). However, the IRCA did 

not deter illegal migration in the long-run (Donato et al. 1992; Orrenius and Zavodny 

2003). A frequently cited reason for the IRCA’s failure to do so was the lax 

implementation of worksite enforcement, which was minimal from the start and became 

almost absent by 2000.104  

In the 1990s, the U.S government committed itself to integrate most North 

American markets, culminating in the North Atlantic Free Trade Agreement (NAFTA) of 

1994. However, “integration” largely excluded labor, and the U.S. government 

simultaneously started to escalate external border enforcement (Massey et al. 2002). Yet, 

apprehending undocumented migrants at the U.S. border proved ineffective, as migrants 

                                                 
103 Massey and Singer (1998) estimate that 28 million Mexicans migrated to the U.S. 
from 1964 to 1986 but that at the same time 23.4 million returned home.  
 
104 Brownell (2005) reports that 10,000 U.S. employers were audited by U.S. immigration 
authorities in 1991 but audits dropped to 2,000 in 2003 (covering around 5.7 million U.S. 
firms). In 1991, only 1,000 of these audits resulted in fines, dropping to 124 in 2003 or a 
mere $1.2 million in total collected fines in 1999. 
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became accustomed to contracting smuggling experts and multiple entry trials, enabled 

by a U.S. “catch-and-release” policy. Hence, U.S. Immigration policy shifted to 

“prevention through deterrence.”105 High profile operations known as “Operation Hold-

the-Line” (1993), “Operation Safeguard” (1994), “Operation Gatekeeper” (1994), and 

“Operation Rio Grande”(1997) attempted to deter illegal migration by amassing 

enforcement resources, such as border patrol agents, vehicles, lighting, and fencing at 

specific border segments (Cornelius 2001). Not only did illegal migration not cease, it 

appears to have become more permanent and diversified (Massey et al. 2002; Portes 

2006). Female and dependent migration rose, trip duration increased, and migrants’ 

destinations diversified (Reyes et al. 2002). 

 

5.2.2 Does U.S. Border Enforcement Reduce Illegal Migration?  

There are several ways to measure the effect of stricter border enforcement on the 

volume of illegal migration.106 Most intuitively, one can ask migrants and potential 

migrants themselves if they have changed or would change their behavior in response to 

stricter border enforcement. Cornelius (1989), Cornelius and Salehyan (2007), and Reyes 

et al. (2002) find that Mexican would-be migrants are aware of the increase in U.S. 

border controls but nevertheless determined to migrate. 

Hanson and Spilimbergo (1999) examine how U.S. border enforcement affects the 

number of migrants apprehended at U.S. borders. They find that stricter controls result in 

                                                 
105 Additionally, several initiatives tried to curb undocumented foreigners’ access to 
social services, such as Proposition 187 in California.  
 
106 By “border enforcement” I henceforth refer to enforcement activities at U.S. borders; 
that is, “external border enforcement.”  
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more border apprehensions. Yet Orrenius and Zavodny (2003) find mixed results and 

Hanson and Spilimbergo (2001) report that border enforcement does not “Granger-cause” 

border apprehension.107 Moreover, the implication of a rise or fall in border 

apprehensions is unclear. While immigration authorities and Hanson and Spilimbergo 

(1999) take more border apprehensions as an indication of deterrence, Espenshade (1990, 

1994), Orrenius and Zavodny (2003), and others argue that border apprehensions are a 

proxy for the flow of illegal migration.108 Kossoudji (1992) finds that being apprehended 

increases migrants’ hazard of making another U.S. trip (see also Massey and Singer 

1998). 

Gathmann (2004) examines how U.S. border enforcement affects the human 

smuggling market. She finds that Mexican migrants’ demand for smuggling services and 

the smuggling price have very low elasticities with respect to border enforcement, around 

0.4 and 0.12, respectively. Richter et al. (2005) and Carrion and Sorensen (2006) analyze 

                                                 
107 The finding that border enforcement does not “Granger-cause” border apprehension is 
strong. It implies that border enforcement does not provide any additional information 
about the conditional mean of border apprehensions once lagged values of border 
apprehensions are included (see Greene 2005). 
 
108 These diametrically opposed interpretations seem to stem from a disagreement about 
the consequences of being apprehended. While Hanson and Spilimbergo (1999) assume 
that apprehended migrants are deterred from entering into the U.S., Espenshade (1990, 
1994) draws on field researchers’ observation that many apprehended migrants simply try 
again, enabled by the “catch-and-release policy” used by U.S. immigration authorities 
(see Donato et al. 1992; Cornelius 2005). Supporting the latter view, I find in Chapter 2 
that many migrants insure themselves against additional costs due to apprehension by 
paying smugglers only upon successful U.S. entry. Furthermore, it should be noted that 
even if border apprehensions are an indicator of deterrence, multiple apprehensions of the 
same migrant will lead to an overestimation of the deterrence effect. 
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the effect of border enforcement on the stock of illegal Mexican migrants in the U.S., 

finding conflicting results.109  

Some studies use econometric specifications that attempt to model the 

individual’s migration decision. This is advantageous for several reasons: the model can 

be founded in microeconomic theory, the choice variable has clear policy relevance, and 

one can control for migrants’ characteristics. Despite the discrete nature of this choice – 

to migrate or to stay – economists have favored linear regression models, probably due to 

familiarity and ease by which to control for econometric problems, including unobserved 

heterogeneity and endogeneity of border enforcement.110  

In an individual fixed effects model that uses the real budget of the U.S. Drug 

Enforcement Agency as an instrument for border enforcement, Angelucci (2005) finds 

that U.S. border enforcement significantly deters Mexicans from starting a new 

undocumented trip to the U.S. Yet in a similar specification and data set, Gathmann 

(2004) finds no statistically significant effect (see also Reyes et al. 2002).111 Ultimately, 

                                                 
109 Hanson et al. (2001) look at the effects of U.S. border enforcement on wages in the 
U.S. - Mexican border region. The authors find minimal effects on U.S. border city 
wages and moderate effects on Mexican border city wages. This could either imply that 
border enforcement is ineffective or that the flow of migrants does not affect wages. 
 
110 Hanson and Spilimbergo (1999) note that there could be shocks that are unobservable 
or uncontrollable from the researcher’s perspective but change migrants’ behavior, 
provoking an unaccounted counteraction by U.S. immigration authorities. This would 
make border enforcement endogenous (see also Section 5.4.3).  
 
111 Notable is that the magnitude of border enforcement’s coefficient (i.e., the strength of 
the estimated “deterrence effect”) often rises strongly once instrumental variables 
estimation (IV) is used. Gathmann (2004) and Carrion and Sorensen (2006) report an up 
to sevenfold and tenfold increase, respectively. The authors have accorded this to OLS 
bias. However, reported Hausman tests mostly fail to reject the null hypothesis that OLS 
estimators are also consistent. Moreover, the exogeneity of several proposed instruments 
can be questioned and others appear to be very weak. Given these circumstances, one 
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the impact of U.S. border enforcement on illegal Mexican migration still remains unclear 

as Table C.10 in Appendix C highlights: of the received econometric studies, about one-

third each finds a significant deterrence effect, a significant stimulation effect, or no 

statistically significant effect. 

 

5.2.3 Border Enforcement’s Impact on Migration Strategies 

When policy makers propose to “tighten borders,” they appear unaware of the fact 

that this may provoke other unwanted changes in migration behavior. Kossoudji (1992) 

seems to be the first to note that Mexican migrants have started to change their migration 

patterns in response to heightened U.S. border enforcement. She finds that migrants who 

are apprehended stay a longer period in the U.S. on their next trip, attributing this to lost 

income and additional migration costs. Reyes et al. (2002) report that Mexicans’ 

probability to return fell at a time of escalating border vigilance, but they find no 

statistically significant relationship, possibly due to the low statistical power of their 

specification. Angelucci (2005) reports that U.S. border enforcement decreases Mexican 

migrants’ probability to return home, concluding that border enforcement’s net effect on 

gross migration flows could be positive or negative.112  

                                                                                                                                                  
may wonder if the proposed instruments provide a true improvement or if OLS 
estimation ought to be preferred.  
 
112 Another reaction appears to be a shifting of Mexicans’ crossing routes away from the 
traditional Tijuana-San Diego region to border segments further east (see Eschbach et al. 
2003 and Carrion and Sorensen 2006). Since these new crossing routes are often more 
remote and dangerous, the number of border-crossing-related deaths has increased 
substantially (Eschbach et al. 2003). In 1990, there were 180 officially registered border-
crossing-related deaths, which increased to 490 in 2005 (GAO 2006). 
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There are indications that U.S. border enforcement has changed Mexicans’ 

migration behavior in other ways. Migrants’ socio-economic detachment from their place 

of origin appears to have risen: family migration has increased, migrants’ settlement in 

the U.S. has become more common, and more migrants have successfully legalized. 

Massey et al. (2002) have related this heightened detachment from the origin to the 

concurrent tightening of U.S. border controls (see also Portes 2006). However, no study 

has yet examined this link econometrically, possibly because it has been difficult to 

quantify Mexican migrants’ degree of socio-economic detachment from the origin.  

In Chapter 3 I argued that migrants’ latent degree of socio-economic detachment 

from their place of origin, or migration intensity, can be quantified by combining several 

observable migrant choices: investments into localized assets, remittance sending, and 

migration patterns. I provide theoretical argumentation that these choices are likely to be 

complementary, and I find empirical evidence of this for the U.S. - Mexican case. 

Mexicans' migration intensity can be summarized by a unidimensional “Index of 

Migration Intensity” (IMI) and in this chapter I use the IMI in regression analysis in order 

to examine the effects of U.S. border enforcement and other policies on Mexican 

migrants’ detachment from home. 

  

5.3 The Determinants of Intensive and Extensive Migration Behavior: Hypotheses 

This section presents my hypotheses regarding the determinants of Mexican 

migration behavior. It draws on my extension of a Harris-Todaro model to incorporate 

both extensive and intensive migration behavior (see Chapter 4). The model suggested 
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four main determinants of migration behavior: migration costs, U.S. wages, Mexican 

wages, and personal tastes.  

The level of border enforcement will be the main cost factor for most 

undocumented migrants. Hence, stricter border controls should, ceteris paribus, deter 

some Mexicans from migrating, because the net income benefits of migration are smaller. 

However, the increase in border enforcement should also lead to a further detachment of 

Mexicans who migrate or have migrated, as it is more costly for them to remain attached 

to home. This detachment of migrants can be expected to lead to a reduction in foreign 

transfers that may motivate more migration to the U.S., as families attempt to replace lost 

remittances. Depending on whether the direct deterrence channel or the indirect 

stimulation channel carries more weight for Mexicans’ migration decision, increased U.S. 

border enforcement will lead to less or more extensive migration, respectively. 

Notwithstanding this ambiguity, migrants’ degree of socio-economic detachment should 

rise.  

My model predicts that a growing U.S. - Mexican wage gap, either due to rising 

U.S. earnings or falling Mexican earnings, motivates Mexicans to migrate because of an 

amplified net income gain from migration. With respect to intensive migration behavior, 

wage increases on either side of the border should reduce migrants’ detachment from 

home due to a relaxation of their budget constraint, easing their ability to remain in touch 

with home (e.g., to return or remit). Yet, it could be that migrants interpret U.S. earnings 

as a sign of “being welcome.” Hence, a priori only increases in Mexican wages are 

predicted unambigously to lower migrants’ migration intensity, while U.S. earnings’ 

effect on home detachment may go either way.  
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It is likely that there are strong cross-person differences due to deviating tastes, 

such as a migrant’s degree of comfort of living abroad. If other family members live in 

the U.S., this should improve a migrant’s comfort of living abroad. Migration networks 

have also been found to facilitate migration by assisting in border crossing (see Chapter 

2). However, some authors have suggested that, because social networks are based in the 

village of origin, migrants’ access to them is managed by their remaining family, 

providing incentives for continuing home attachment (Massey et al. 1987; Tapia 2003). 

Therefore, while migration networks should increase Mexicans’ propensity to migrate, it 

is a priori uncertain how they affect migration intensity.  

Undocumented migrants are generally fearful of deportation, making U.S. life less 

comfortable for them. More legal employment opportunities, in particular long-term 

visas, should thus increase migrants’ detachment from home. However, visas also 

considerably ease cross-border traveling, leaving their net impact on migration intensity 

uncertain a priori.  

 

5.4 Data 

This study uses data from the Mexican Migration Project (MMP), a publicly 

accessible, collaborative research project based at Princeton University and the 

University of Guadalajara. Since 1982, it has surveyed migrants and non-migrants in 

Mexican communities during the months of November to February, to take advantage of 

the regular return visits of migrant workers. Each community was visited once, and about 

five communities were surveyed every year. The MMP database for the years 1982 to 

2006 includes data from a total of 114 communities, in each of which roughly 170 
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households were randomly chosen and interviewed. This gives a total of 19,003 surveyed 

household heads, of which 6,759 migrated at some point.113 I construct two panels. The 

“ME panel” includes both non-migrant and migrant household heads in order to examine 

Mexicans’ extensive migration behavior. The “IMI panel” includes only migrant 

household heads in order to examine Mexican migrants’ intensive migration behavior. 

 

5.4.1 Extensive Migration Behavior 

The ME panel includes 362,160 individual-year observations of potential 

undocumented migrants from 1972 to 2004. Potential undocumented migrants are 

Mexicans, aged 16 to 65, who do not possess legal U.S. immigration documents and who 

are currently not residing in the U.S. on an ongoing trip. The main variable of the ME 

panel is a dummy called MEi,t, which equals one if the potential undocumented migrant i 

starts a new trip to the U.S. in year t and equals zero if individual i stays in Mexico in 

year t. I drop individual-year observations of continued residence in the U.S.; that is, the 

second, third, and higher years of a multi-year U.S. trip (see also Angelucci 2005). There 

are many more “non-trip” observations (351,657) than trip observations (11,136), as 

about two-thirds of the household heads never migrate.  

Figure 5.1 depicts Mexicans’ ME averaged by year, sometimes referred to as the 

average propensity to migrate illegally. Mexicans’ propensity to migrate illegally 

averaged 0.032 between 1965 and 2004. Subsequent to the conclusion of the Bracero 

Program in 1964 and the closure of most legal migration channels, Mexicans’ propensity 

to migrate illegally rose steadily until it stabilized in the late1970s. The drop in 1987 is 

                                                 
113 I use the data set on household heads, since it contains all necessary information. 
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due to the IRCA, which enabled between 2 and 2.3 million undocumented migrants to 

legalize and thus shrank the pool of potential illegal migrants. There is strong variation in 

the propensity to migrate across individuals and communities. For example, the average 

propensity to migrate illegally is 0.176 in community 10 but only 0.002 in community 49. 

Moreover, the trend in the propensity to migrate illegally appears to progress differently 

depending on the village.  

 

Figure 5.1: Propensity to Migrate Illegally  
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Notes: Graph shows annual likelihood of new U.S trip of Mexicans without U.S. visa.  
 

5.4.2 Intensive Migration Behavior 

Migration intensity summarizes several complementary choices that reflect socio-

economic reorientation, such as remittance behavior, choice of migration strategy, and 

localized investment behavior. While migration intensity cannot be observed directly, 

these choices are observable, thus providing the basis for a general procedure for the 

measurement of migration intensity: Starting with a set of indicators for these choices, I 

use principal components analysis to create an Index of Migration Intensity (IMI) (see 

Chapter 3). For a panel version of the IMI, I propose four indicators that circumscribe 
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migration intensity: the proportion of total time that migrants’ spend abroad, an index of 

U.S. or Mexican house ownership, the proportion of migrants’ dependents that are 

currently in the U.S., and a dummy for long-term U.S. immigration documentation (for 

more details see Table C.11 in Appendix C). Principal components analysis suggests that 

these indicators are highly correlated and can be well represented by a unidimensional 

Index of Migration Intensity (IMI).114  

 

Figure 5.2: Annual Progression of Index of Migration Intensity (De-Trended) 
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Notes: Graph shows annual average of IMI after purging a linear trend and smoothing over five years; 
Graph includes only migrants interviewed after 1997 to improve comparability across time (n=11,745). 

 

Using the MMP database on male migrant household heads, I construct a panel 

that measures migrants’ IMI in five year steps from age 18 to 65.115 The IMI panel 

includes 24,948 individual-year observations between 1965 and 2004. Figure 5.2 shows 

the annual progression of the IMI, averaged across individuals and de-trended. Mexican 

migration intensity started to rise in the aftermath of the IRCA in 1986 but rose 

                                                 
114 I find that the IMI reflects 63 percent of the variation in the original indicators.  
 
115 Five year period lengths were found to give the best results (see footnote 58).  
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particularly strongly in the mid-1990s, a time of burgeoning U.S. border enforcement 

(see Figure 5.3).  

 

5.4.3 Border Enforcement and Instruments 

Hanson and Spilimbergo (1999) present two measures of border enforcement at 

the southern U.S. border from unpublished records of the INS. The first time-series 

measures total enforcement hours by U.S. immigration authorities, which include “line-

watch activities” as well as “non line-watch activities” (e.g., interior patrols, traffic 

checks, or business raids). The second time-series includes only line-watch hours by U.S. 

border patrol agents. Since line-watch hours are a more precise measure of external 

border enforcement, this series is my first choice. Figure 5.3 shows that line-watch hours 

rose sluggishly until the early 1990s. Then they suddenly grew rapidly, tripling in less 

than one decade to peak at 9.8 million hours in 2001. Simultaneously, the real budget of 

the border patrol agency quadrupled, reaching $1.2 billion in 2001 (in dollars of 1995).  

Line-watch hours vary only across time, which prevents the inclusion of year 

dummies. Total enforcement hours contain a spatial break down into nine U.S. border 

enforcement zones. In Appendix A-II, I show that, coupled with an analysis of migrants’ 

historical border crossing patterns, this allows the construction of a “regional border 

enforcement” series that varies across time and Mexican states. Regrettably, the regional 

border enforcement series is only available from 1976 to 2001 and progresses highly 

similarly across regions, which limits its information advantage compared to line-watch 

hours. Hence, I prefer line-watch hours and use the regional border enforcement series 

only for additional specification tests. 
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Figure 5.3: Line-Watch Hours of U.S. Border Patrol Agents at Southern U.S. 

Border 
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Source: Hanson and Spilimbergo (1999), updated.  

 

 Hanson and Spilimbergo (1999) argue that U.S. border enforcement might be 

“endogenous:” there could be shocks that are unobservable or uncontrollable from the 

researcher’s perspective but change migrants’ behavior, provoking an unaccounted 

counteraction by U.S. immigration authorities. If this were the case then border 

enforcement would be (contemporaneously) correlated with the error term (i.e., 

“endogenous”) and least square estimators would be inconsistent. The authors prefer 

instrumental variables estimation, proposing several instruments for border enforcement: 

several election dummies, the national defense budget, and lags in border enforcement 

and border apprehensions. However, I found that these instruments performed poorly for 

my data set.116 Angelucci (2005) uses the real budget of the Drug Enforcement Agency 

(DEA) as an instrument. Yet, Massey and Singer (1998) report that the U.S. border patrol 

                                                 
116 In my first-stage results the election dummies were not statistically significantly 
related to line-watch hours (not shown). The national defense budget was negatively 
correlated to line-watch hours, which Hanson and Spilembergo account to budgetary 
conflicts. Yet, this seems unlikely, given the relative sizes - the INS budget was about 1 
percent of the national defense budget in 1998. It appears more likely that this is an 
artifact of the opposing trends in both series. 
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has taken on many drug enforcement tasks since the late 1980s, which could invalidate 

the use of the DEA budget as an instrument due to shared shocks.  

Instead I construct three dummy variables which indicate the party affiliation of 

the U.S. president, and the majorities in the U.S. House of Representatives and the U.S. 

Senate, the idea being that under Republican rule border enforcement will be tougher. I 

lag all dummies one period to account for the time delay until policies become effective. 

These federal “political majority instruments” should be uncorrelated to shocks to the 

Mexican economy as well as to shocks operating at the U.S. local or regional level, such 

as changes to local employment conditions or housing or enforcement regulations. This 

should control for the major sources that would make border enforcement endogenous. In 

addition, I use the real DEA budget and Carrion and Sorensen’s (2006) “political clout 

instruments” as a benchmark.117  

 

5.4.4 Wages and Other Independent Variables 

As income measures, I include predicted monthly wages in the U.S. and Mexico 

for each individual and year, deflated into real terms (for details see Appendix A-II). The 

use of predicted wages is preferable to the use of observed wages due to selection bias 

(Taylor 1987). Furthermore, predicted wages are less prone to be collinear with other 

macro variables than person-invariant wage indexes. To measure migration networks, I 

count how many of a migrant’s two parents ever migrated to the U.S. previous to the 

                                                 
117 Carrion and Sorensen (2006) propose to use the size of border states’ delegations to 
the U.S. House of Representatives and to the House appropriations committee as well as 
the within-party seniority of border states’ senators. I add the size of border states’ 
delegation to the House judiciary committee, which is in charge of immigration. 
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current year.118 To measure the availability of long-term legal employment opportunities, 

I include the annual number of green cards granted to Mexicans.119 I further test two 

types of short-term visas in additional specification tests. I include the yearly change in 

the Mexican consumer price index (CPI) to control for Mexican crises and add additional 

macroeconomic variables in robustness tests. Descriptive statistics for all variables are 

provided in Table C.11 in Appendix C.  

 

5.4.5 Data Issues 

Since communities are selected non-randomly, the MMP is strictly representative 

only for the populations of the 114 surveyed communities. Fortunately, the selected 

communities reflect a broad range of sizes and socio-economic conditions. According to 

Massey and Durand (2005), comparison of the MMP to a nationally representative survey 

has shown great accordance. The geographic focus, favoring western Mexican states 

(other regions have been added more recently), seems to be the sole major bias. 

Representativeness within the communities themselves is often difficult to achieve when 

communities experience significant out-migration. The MMP takes various steps to deal 

with this issue, making it preferable to census or similar surveys that focus only on one 

location and miss either all current migrants or all “stayers” and former migrants.120  

                                                 
118 In alternative specifications I have also included the number of siblings that have ever 
migrated but found no changes.  
 
119 Please note that the use of individuals’ immigration status would be inappropriate, 
since applying for legalization and paying the involved fees is an endogenous choice. 
 
120 First, MMP staff surveys in Mexico in during the traditional months of return. Second, 
spouses frequently remain in Mexico and are interviewed in the absence of the household 
head. Third, emigrated households are tracked by “snowball sampling” techniques and 
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One may be concerned that the IMI panel is subject to sample selection bias, 

because it includes only migrants but truncates all non-migrants. However, one should 

note that the IMI’s relevant population does not include all Mexicans but only Mexican 

migrants. Unlike the common application of sample selection models, such as labor 

supply models - in which the dependent variable is only observed for a sub-population 

but one’s interest is the whole population - the panel IMI covers the IMI’s whole 

population: the population of Mexican migrants. 

 

5.5 An Econometric Model of Intensive and Extensive Migration Behavior 

Drawing on Sections 5.3 and 5.4, I propose two reduced-form equations to 

examine Mexicans’ migration behavior. Equation (5-1) models Mexicans’ decision 

regarding whether or not to migrate (extensive migration behavior). Equation (5-2) 

models Mexican migrants’ degree of socio-economic detachment from their place of 

origin (intensive migration behavior): 

 

(5-1) E E E MX E US E E E E
it 1 t 2 it 3 it 4 it 5 t t itME =α +β l +β w +β w +β n +β g +γ X +u  

(5-2) I I I MX I US I I I I
it 1 t 2 it 3 it 4 it 5 t t itIMI =α +β l +β w +β w +β n +β g +γ X +u , 

 

where MEit is a dummy variable that is equal to one if individual i starts a new 

undocumented U.S. trip in t and zero otherwise, IMIit measures individual i’s migration 

intensity in t, βi are the parameters to be estimated, α is an intercept term, lt
 is a measure 

of U.S. border enforcement, wMX and wUS are real wage rates in Mexico and the U.S., 
                                                                                                                                                  
interviews are conducted in the U.S. A total of 972 households were interviewed in the 
U.S., along with 5,778 interviews of migrant-headed households in Mexico. 
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respectively, n is a measure of migration networks, g indicates the availability of visas, Xt 

is a vector of additional macroeconomic controls, and uit will be specified presently.  

To account for unobserved cross-person differences, such as deviating abilities or 

tastes, I include “individual fixed effects” into Equations (5-1) and (5-2):  

 

(5-3)  
 

where ωi is a constant term that captures time-invariant cross-person differences and εit is 

an independent and identically distributed error term. Preferably, I would also include 

year dummy variables to better control for changes over time. Unfortunately, the measure 

of external border enforcement varies only across time, which precludes this. As a second 

best alternative, I include several macro-economic control variables and correct all error 

terms for clustering at the year level.  

 

5.6 The Determinants of Extensive Migration Behavior 

Table 5.1 presents the results of different regression models that attempt to 

identify the determinants of Mexicans’ choice regarding whether or not to migrate 

illegally. Column one starts with a fully uncontrolled OLS regression. Column two adds 

predicted real earnings in Mexico and the U.S. Columns three and four further include 

migration networks, number of green cards granted to Mexicans, and the change in the 

Mexican CPI as well as other time-invariant individual control variables. Columns five 

onward use individual fixed effects instead of the time-invariant individual control 

variables. Columns six to eight test different instruments for line-watch hours.  

it i itu =ω +ε ,
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I do not find evidence that U.S. border enforcement deters Mexicans from 

migrating illegally. Only in the fully uncontrolled OLS specification does rising border 

enforcement lead to a slight reduction in Mexican’s probability to migrate illegally. In all 

other specifications border enforcement’s coefficient is positive, which implies that 

stricter border controls stimulate migration.  

While highly statistically significant throughout, the stimulation effect is small. 

My best estimates put the predicted point elasticity of border enforcement at the sample 

mean between 0.19 and 0.31. Put differently, hiring one thousand additional U.S. border 

patrol officers or adding 907,000 line-watch hours increases Mexicans’ propensity to 

migrate illegally by 0.15 to 0.23 percent.121 Given the sheer size of the population of 

potential migrants, this translates into a 31,500 to 46,300 increase in annual volume of 

illegal migration.122 As discussed in detail in Section 5.8, the reason for this striking 

stimulation effect is that Table 5.1 reports border enforcement’s net effect, which is made 

up of a negligible direct effect and a potent indirect stimulation effect. 

I test different instruments that have been proposed for border enforcement, such 

as the party affiliation of the U.S President and Congress (see column six), the real 

budget of the Drug Enforcement Agency (see column seven), and border states’ political 

clout in Congress (see column eight). All first-stage results are reported in Table C.12 in 

Appendix C. Unlike other authors, I do not find that border enforcement is highly 

                                                 
121 In 2004, 10,727 border patrol officers performed 9.7 million line-watch hours, giving 
an average of about 907 line-watch hours per officer and year. This is about half the 
estimate of Angelucci (2005), who does not correct for non-line watch activities.  
 
122 To approximate the population of potential migrants, I use the World Development 
Indicators’ estimate of Mexico’s population of working-age males for the 1972 to 2004 
period (20.5 million).  
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endogenous or that OLS estimation underestimates border enforcement’s deterrence 

effect significantly. OLS and IV estimates are always very close.123 

In accordance with expectations, predicted real U.S. wages exert a significant and 

sizable pull effect on Mexicans. The predicted point elasticity of U.S. wages, controlling 

for individual heterogeneity, ranges from 0.6 to 1.25. An increase in the real predicted 

Mexican wage deters Mexicans from migrating illegally. The estimated coefficient of 

Mexican wages is stable and significant across all specifications, but relatively small, 

with a predicted point elasticity of -0.36.124 Given that the Mexican wage is almost 

negligible compared to the U.S. wage – the Mexican daily minimum wage was less than 

the federal hourly minimum wage in 2004 – the wage gap is little affected by changes in 

Mexican wages. If sending and destination-country wages had similar magnitudes the 

influence of the sending-country wage on the wage gap, and thus the migration decision, 

could be stronger. 

Also in accordance with expectations, I find that migration networks strongly 

raise Mexicans’ likelihood to migrate illegally. This supports the hypothesis that social 

networks facilitate migration by proving various forms of assistance. Mexican’s 

propensity to migrate illegally seems little affected by Mexican inflation or by the 

number of green cards granted to Mexicans. 

                                                 
123 I find that the political clout variables are weak instruments. The adjusted R-squared 
of their first-stage regression is only 0.05, but 0.78 or more for the other instruments.  
 
124 In logit and probit models I find that the point elasticity of Mexican income is -0.55 to 
-0.57 (see Table C.14 in Appendix C). 
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Table 5.1: The Determinants of Mexicans’ Propensity to Migrate Illegally  
1 2 3 4 5 6 7 8

OLS OLS OLS IV OLS-IFE IV-IFE IV-IFE IV-IFE
-0.0015 0.0004 0.0034 0.0030 0.0020 0.0017 0.0019 0.0025

(0.0002)*** (0.0006) (0.0006)*** (0.001)*** (0.0004)*** (0.0005)*** (0.0009)** (0.0006)***
-0.0028 -0.0024 -0.0024 -0.0022 -0.0022 -0.0022 -0.0018

(0.0010)** (0.0009)** (0.001)** (0.0008)*** (0.0008)*** (0.0008)*** (0.0006)***
0.0506 0.0423 0.0415 0.0144 0.0134 0.0140 0.0297

(0.0084)*** (0.0088)*** (0.010)*** (0.0047)*** (0.0054)** (0.0062)** (0.0087)***
0.0542 0.0541 0.0323 0.0325 0.0324 0.0378

(0.0032)*** (0.003)*** (0.0071)*** (0.0072)*** (0.0070)*** (0.0067)***
8.9867 8.6423 1.1784 0.7786 1.0096 3.4641

(4.3516)** (4.465)* (2.8537) (3.0817) (3.1685) (3.2383)
0.1760 0.1687 0.0442 0.0374 0.0420 0.0364 

(0.0699)** (0.070)** (0.0374) (0.0347) (0.0517) (0.0386)

LWH Instrumented Pol. Majority Pol. Majority DEA Budget Pol. Clout
Add. Individual Controls YES YES
Individual Dummies YES YES YES YES
Observations 362160 354350 346545 346545 346545 346545 346545 290392
R-squared 0 0.01 0.03 0.03 0.28 0.28 0.28 0.31

Elasticity of Enforcement -0.14 0.04 0.35 0.42 0.23 0.19 0.21 0.31
Elasticity of Mexican Wages -0.43 -0.39 -0.38 -0.36 -0.36 -0.36 -0.29
Elasticity of U.S. Wages 2.22 1.90 1.97 0.66 0.61 0.64 1.25
∆ ME if +1,000 BP Officers -0.0014 0.0004 0.0031 0.0028 0.0018 0.0015 0.0017 0.0023
∆ Migrants if +1,000 BPO -27798 7413 63009 56376 37064 31504 35211 46330

Border Enforcement 
(millions of line-watch hours)

Predicted Mexican Wages 
(const. 2000 Pesos, thousands)

Predicted U.S. Wages 
(const. 2000 Dollars, thousands)

Migration Networks
(# of parents ever in US)

Mexican Inflation 
(annual change in CPI * 10^3 )

Green Cards 
(millions granted to Mexicans)

 
Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10% level, respectively. Standard errors in parentheses are robust to clustering at year level. All 
elasticities are predicted point elasticities at the sample mean. The last two rows estimate the effect of hiring 1,000 additional border patrol officers (904,000 line-
watch hours) on probability to migrate illegally and on flow of illegal migration, respectively; WDI estimate of male Mexican working-age population was used 
to approximate population of potential migrants. First stage results are given in Table C.12. For a description of the variables see Table C.11. 
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5.6.1 Robustness of Results  

To ascertain that my findings are robust, in particular border enforcement’s 

stimulation effect, I test additional specifications the results of which are reported in 

Table 5.2. I first test whether border enforcement might have a non-linear effect and 

include squared line-watch hours in column one. While the coefficient of the quadratic 

term is statistically significant, it is so small that the point at which the linear and 

quadratic effects become equal is markedly outside of border enforcement’s sample 

range. I also substitute line-watch hours by my regional border enforcement measure and 

find that results change very little (see column two).  

Since previous studies have mostly relied on wage or income indexes, I replace 

my predicted income variables with two commonly used indexes: a real index of wages 

in Mexican manufacturing from the “Instituto Nacional de Estadística Geografía e 

Informática” (INEGI) and real earnings in U.S. manufacturing from the U.S. Department 

of Labor. Border enforcement’s coefficient remains unaffected. The income indexes have 

the expected signs but are not statistically significant, presumably due to multi-

collinearity between the wage indexes and other macroeconomic indicators.  

It could be that border enforcement’s stimulation effect results from unobserved 

shocks. Hence, column four includes additional macroeconomic control variables: the 

U.S. and Mexican unemployment rate, the Mexican GDP growth rate, and a dummy 

indicating whether the IRCA was enacted. All coefficients remain fairly stable but for the 

slightly increased pull effects of border enforcement and predicted U.S. wages. Next, I 

include year dummies, drop all person-invariant variables, and use the regional border 

enforcement measure (see column five). To reduce multi-collinearity, I first difference all 
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independent variables. No coefficient changes in direction, but border enforcement’s 

coefficient loses statistical significance, likely due to remaining multi-collinearity.125 

Since the decision whether or not to migrate is a discrete choice, the linear 

probability model (LPM) is an approximation. I have favored the LPM because no 

unbiased and practical discrete choice model exists that can control for unobserved 

individual heterogeneity, which is paramount in my case. Probit specifications equivalent 

to the OLS and IV specifications without fixed effects in Table 5.1 produce almost 

identical predicted point elasticities and statistical significance levels (see columns seven 

and eight). The main difference is that the deterrent impact of predicted Mexican wages 

increases by about one-fourth.126 Lastly, the results appear robust to a reduction of the 

recall period to a maximum of fifteen years (see Table C.15 in Appendix C).  

 

5.6.2 Compositional Differences 

I also examine if there are differences across groups or “migrant types” as the 

theoretical model would predict. My model suggests two different optimal reactions to a 

tightening of border controls: abandonment or intensification. Each option should have 

different appeals, depending on the migrant type. I expect that a high-intensity migrant is 

more reluctant to favor abandonment of migration than a low-intensity migrant, since 

                                                 
125 In levels, regional border enforcement’s variance inflation factor (VIF) is 20.67 and 
the R-squared from auxiliary regressions on all other independent variables is 0.95. The 
VIF drops to 12.95 once I first-difference.  
 
126 Results from logit regressions were very similar to the probit results. Column 8 uses 
Chamberlain’s (1980) conditional fixed effects logit model. Border enforcement’s 
elasticity remains positive but is close to zero (0.11). Unfortunately, due to 
Chamberlain’s proposed conditioning all observations of life-time stayers - about 80 
percent - have to be dropped, making a comparison to my other results difficult.  
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former is more highly invested abroad and has thus more to lose from this choice. On the 

other hand, if border enforcement’s indirect stimulation effect is important it should 

affect non-migrants and low-intensity migrants the most, as they are most likely to be 

remittance receivers. Hence, it is a priori unclear who will be affected most by changes 

in border enforcement. 

In a sub-sample of individuals who report no U.S. trip previous to the current year 

(“first-time migrants”), I find that border enforcement has a slightly stronger stimulation 

effect than in the overall sample. In a sub-sample of migrants who report at least one 

previous U.S. trip (“repeat migrants”) a slight deterrence effect shows. Repeat migrants 

also exhibit a much stronger sensitivity to changes in almost all of other independent 

variables.127 These findings point to a domination of the indirect stimulation effect, which 

should be strongest in the sample of first-time migrants. Moreover, it could be that border 

enforcement’s slightly negative coefficient in the repeat migrant sample does not truly 

indicate deterrence but point to an intensification reaction of migrants, such as staying 

longer.128 

 

                                                 
127 The only exception is the migration networks variable, which has a very low 
coefficient in the repeat migrant sample. This is consistent with Massey and Singer’s 
(1998) hypothesis that migrants gain human capital over time, replacing their need to rely 
on social capital. The strongly negative coefficient of green cards also draws our 
attention. Repeat migrants are more likely to know and qualify for legalization.  
 
128 If repeat migrants respond to stricter border controls by staying longer in the U.S. an 
apparent deterrence effect could emerge due to (temporary) sample attrition: Recalling 
that observations of continued foreign abidance are dropped, there could be a 
disproportionate reduction of active migrants from the pool of potential migrants. 
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Table 5.2: Mexicans’ Propensity to Migrate Illegally: Additional Specifications and Compositional Effects  
1 2 3 4 5 6 7 8 9 10

Wages
Non-Linear Regional Wage-Index Macro Repeat First Time

OLS-IFE OLS-IFE IV-IFE IV-IFE OLS-IFE,TE Probit IV-Probit Cond. Logit IV-IFE IV-IFE
Border Enforcement 0.0143 0.0015 0.0039 0.0023 0.0019 0.0256 -0.0069 0.0027
(millions of line-watch hours) (0.0044)*** (0.0005)*** (0.0011)*** (0.0004)*** (0.001)** (0.0023)*** (0.0023)*** (0.0006)***
Regional Enforcement 0.0056 0.0086
(millions of enforcement hours) (0.0012)*** (0.0083)
Border Enforcement squared -0.0011
(millions of line-watch hours) (0.0004)***
Predicted Mexican Wages -0.0021 -0.0020 -0.0020 -0.0073 -0.0021 -0.0021 -0.0328 -0.0071 -0.0011
(const. 2000 Pesos, thousands) (0.0008)** (0.0006)*** (0.0008)** (0.0027)** (0.001)** (0.0008)*** (0.0028)*** (0.0023)*** (0.0005)**
Predicted U.S. Wages 0.0291 0.0245 0.0437 0.3038 0.0267 0.0259 0.1335 0.0421 -0.0015
(const. 2000 Dollars, thousands) (0.0077)*** (0.0073)*** (0.0117)*** (0.0300)*** (0.0050)*** (0.0056)*** (0.0174)*** (0.0142)*** (0.0050)
Migration Networks 0.0307 0.0383 0.0318 0.0330 0.0413 0.0217 0.0217 0.1100 -0.0147 0.0541
(# of parents ever in US) (0.0069)*** (0.0065)*** (0.0073)*** (0.0077)*** (0.0163)** (0.0019)*** (0.0018)*** (0.0381)*** (0.0211) (0.0078)***
Green Cards 0.9739 3.0062 1.8268 3.7266 6.5850 6.3088 4.4271 -39.0536 7.9277
(millions granted to Mexicans) (2.6922) (3.3713) (3.0943) (5.8986) (2.740)** (2.895)** (18.5770) (8.5237)*** (4.7391)
Mexican Inflation 0.0648 0.0259 -0.0005 0.0204 0.1233 0.1161 0.3680 -0.1390 0.0539
(annual change in CPI * 10^3 ) (0.0482) (0.0355) (0.0211) (0.0553) (0.0500)*** (0.050)** (0.1000)*** (0.1014) (0.0350)
MX Manufacturing Earnings -0.0345
(real index) (0.0449)
U.S. Manufacturing Earnings 0.0306
(constant 2000 Dollars) (0.0349)
LWH Instrumented YES YES YES YES YES
Individual Dummies YES YES YES YES YES YES YES YES
Additional Individual Controls YES YES
Additional Macro Controls YES
Year Dummies YES
Observations 346545 295614 353404 313842 276909 346545 346545 69339 58946 287599
Enforcement Elasticity 0.25 0.34 0.15 0.30 0.02 0.43 0.36 0.11 -0.22 0.63

Discrete Probability ModelsEnforcement Changes across Time
Year Dummy

Compositional Effects

 
Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10 % level, respectively. Standard errors in parentheses are robust to clustering at year level. Regional enforcement is 
millions of total enforcement hours per year and Mexican state (see Appendix A-II). Additional controls are listed in Table C.11. In column 5 all independent variables are in first 
differences. Columns 6-8 use a probit, probit IV and Chamberlain's (1980) conditional fixed effect specification, respectively; marginal effects at mean and standard errors are 
shown. Columns 9 and 10 include only observations of Mexicans with and without previous migration trip, respectively. IV regressions use political majority instruments. 
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5.7 The Determinants of Intensive Migration Behavior 

I now turn to migrants’ degree of socio-economic detachment from the origin. 

Column one of Table 5.3 starts with a simple OLS regression that includes line-watch 

hours, and U.S. and Mexican real predicted wages. Column two adds migration networks, 

number of green cards granted to Mexicans, and the Mexican inflation rate. Columns 

three onwards include individual fixed effects. Columns four and five instrument line-

watch hours with the political majority instruments and the real budget of the DEA, 

respectively. As I add more controls the coefficient of determination rises up to 0.86. 

Column four is my preferred specification. 

Consistently, more U.S. border enforcement results in a sizable and highly 

statistically significant intensification of Mexican migrants. The intensification effect 

falls once I control for unobserved individual heterogeneity, suggesting cross-person 

differences, but increases slightly once line-watch are instrumented. The IMI’s predicted 

point elasticity with respect to border enforcement, evaluated at the sample mean, is very 

high, around 2.9 to 3.2 for my best estimates. Table 5.3 also reports normalized changes 

in the IMI, normalizing by the IMI’s own standard deviation. If border enforcement 

increases by one standard deviation this causes a normalized IMI change of 13.4 to 17.7 

percent. Mexicans’ intensive migration behavior is thus much more sensitive to changes 

in U.S. border enforcement than extensive migration behavior. 

An increase in real predicted Mexican wages reduces migration intensity; 

however, the effect is small and only statistically significant if the standard errors are not 

corrected for clustering at the annual level (not shown). A one standard deviation rise in 

real predicted U.S. wages results in a normalized IMI change of about 12 to 14 percent, 
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similar to border enforcement’s effect. Nuclear migration networks cause the strongest 

intensification effect. Having one parent in the U.S. raises Mexicans’ IMI by around 0.2, 

in absolute terms. The net effect of nuclear migration networks is therefore a detachment 

from the community of origin. This makes sense as migrants have fewer incentives to 

remit or return home once their nuclear family lives abroad.129  

The availability of long-term visas increases Mexican migrants’ migration 

intensity. It seems that long-term visas have a more important impact on migrants’ 

foreign life quality than on easing traveling. Short-term visas, such as labor contract 

visas, appear to have the opposite effect. In Table C.14 in Appendix C I find that the 

availability of short-term visas lowers Mexican migrants’ migration intensity. 

 

5.7.1 Robustness of Results 

To ascertain that the findings are robust, I test additional specifications in Table 

5.4. The first column replaces line-watch hours with the regional border enforcement 

measure, which is available from 1976 to 2001. Border enforcement’s effect is somewhat 

reduced but still highly significant. To control better for shocks, additional 

macroeconomic control variables are included in column two. Border enforcement’s 

intensification effect remains strong and significant, but the impact of real predicted 

Mexican wages becomes negligible.  

 

                                                 
129 It should also be remembered that in Chapter 3 I have found that if other community 
members have a strong tendency to return this reduces Mexican migrants’ migration 
intensity.  
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Table 5.3: The Determinants of Mexican Migration Intensity 

 

1 2 3 4 5
OLS OLS OLS-IFE IV-IFE IV-IFE

0.0391 0.0427 0.0241 0.0273 0.0318
(0.0022)*** (0.0084)*** (0.0052)*** (0.0061)*** (0.0056)***

-0.0113 -0.0085 -0.0031 -0.0026 -0.0029
(0.0012)*** (0.0070) (0.0030) (0.0035) (0.0025)

0.4203 0.4482 0.0639 0.0725 0.0639
(0.0100)*** (0.0411)*** (0.0264)** (0.0334)** (0.0228)***

0.1633 0.2068 0.2032 0.1823
(0.0145)*** (0.0226)*** (0.0246)*** (0.0257)***

0.3552 0.1575 0.1621 0.1351
(0.0285)*** (0.0302)*** (0.0319)*** (0.0296)***

2.2271 0.6070 0.6684 0.5717
(0.5754)*** (0.3437)* (0.3787)* (0.3689)

Indiviudal Dummies YES YES YES
LWH Instrumented YES YES
Observations 24948 24948 24948 24948 21371
R-squared 0.26 0.41 0.82 0.85 0.86
Elasticity of Enforcement 4.58 5.08 2.87 3.24 2.47
Elasticity of Mexican Wages -2.11 -1.59 -0.58 -0.49 -0.32
Elasticity of U.S. Wages 26.14 27.67 3.94 4.47 2.24
∆ IMI if ∆-SD in LWH (#) 21.75% 23.75% 13.40% 15.18% 17.69%
First Stage:

0.7359
(0.3712)*

0.0566
(0.4021)
4.4387

(0.751)*** 
0.0058

(0.0006)***
R-squared 0.85 0.85

DEA Budget
(const. 2000 Dollars, millions)

Border Enforcement 
(millions of line-watch hours)
Predicted Mexican Wages 
(const. 2000 Pesos, thousands)
Predicted U.S. Wages 
(const. 2000 Dollars, thousands)
Migration Networks
(# of parents ever in US)
Green Cards 
(millions granted to Mexicans)
Mexican Inflation 
(annual change in CPI )

President Republican
(past period)
Senate Majority Republican 
(past period)
House Majority Republican 
(past period)

 

Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10% level, respectively. Standard errors in 
parentheses are robust to clustering at year level. All elasticities are predicted point elasticities at sample 
mean. (#) Normalized change in IMI: change in IMI due to standard deviation increase in border 
enforcement divided by IMI’s standard deviation. First stage regressions include all regressors from second 
stage. For a description of the variables see Table C.11. 
 

Next, I include year dummies, drop all person-invariant variables, and use the 

regional border enforcement measure. Border enforcement’s coefficient remains 

statistically significant and strong, as long as I do not also include individual fixed effects 
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(see column three). Once individual fixed effects are added, border enforcement’s 

coefficient becomes insignificant (see column four). This drop in significance is not 

surprising, as total enforcement hours develop highly similar across different border 

regions over time. Hence, once I control for the different starting levels, by including 

fixed effects, virtually no variation remains.130 In Table C.14 in Appendix C I show that 

the results are robust to a restriction of migrants’ recall period and remain valid once I 

stop to use the MMP’s sampling weights (see columns eight and nine, respectively).131 

 

5.7.2 Decomposing Migrants’ Intensification  

I have consistently found that increased U.S. border enforcement results in 

migrants’ heightened overall detachment from Mexico. It would be interesting to know if 

this finding and others from Tables 3 and 4 hold for all aspects of socio-economic 

detachment or only for some. For example, while migrants might cut back on home-time 

consumption in response to tighter border controls, they could, at the same time, 

strengthen their investments into localized assets at home. If this was the case analysis of 

a summary measure, such as the IMI, could conceal these distinct tendencies. Hence, I 

“re-decompose” the IMI into its original indicator variables and examine their 

determinants individually.  

                                                 
130 Signs of severe collinearity confirm this: border enforcement’s VIF is 44.69. 
 
131 The reason why the coefficients’ become smaller when I stop to use the MMP’s 
sampling weights is a reduction of the IMI’s sample variation by three-fourths. As it is 
costlier to interview emigrants, the MMP samples fewer emigrants but weights them 
more strongly to achieve better representativeness. Since emigrants are high-intensity 
migrants, the right tail of the IMI’s sampling distribution is effectively deflated if no 
weighting is done. 
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Table 5.4: Mexican Migration Intensity: Additional Specifications and Compositional Effects  
1 2 3 4 5 6 7 8 9 10 11

Regional Macro % US-Time U.S. Home Networks Visa Emigrant Active First Time
IV-IFE IV-IFE OLS-TE OLS-IFE,TE IV-IFE Mult. Logit IV-IFE IV-IFE IV-IFE IV-IFE IV

0.0230 0.0270 0.0094 0.0375 0.0354 0.0906 0.0597 0.0089
(0.0043)*** (0.0068)*** (0.0011)*** (0.0071)*** (0.0086)*** (0.0157)*** (0.0107)*** (0.004)**

0.0620 0.2860 0.0129
(0.0195)*** (0.1250)* (0.0242)

-0.0050 0.0003 -0.0364 -0.0115 -0.0028 -0.0020 0.0015 -0.0065 0.0010 -0.0004 -0.0049
(0.0027)* (0.0031) (0.0097)*** (0.0023)*** (0.0058) (0.0011)* (0.0028) (0.0037)* (0.0094) (0.0053) (0.003)

0.0324 0.1648 0.7780 0.3693 0.1270 0.0770 0.0114 0.0261 0.1115 0.0181 0.2692
(0.0391) (0.0398)*** (0.0510)*** (0.0373)*** (0.0339)*** (0.0067)*** (0.0358) (0.0497) (0.0696) (0.0377) (0.024)*** 

0.1862 0.1395 0.1150 0.1215 0.1684 0.0416 0.1934 0.2018 0.2112 0.1828 0.0850
(0.0293)*** (0.0262)*** (0.0106)*** (0.0252)*** (0.0284)*** (0.0036)*** (0.0304)*** (0.0278)*** (0.0394)*** (0.0294)*** (0.007)*** 

0.1104 0.0694 0.1115 0.0713 0.1905 0.2497 0.4619 0.2879 0.1794
(0.0348)*** (0.0384)* (0.0338)*** (0.0107)*** (0.0304)*** (0.0510)*** (0.0893)*** (0.0550)*** (0.031)*** 

0.1233 -0.0791 0.8712 0.3450 0.6874 0.9757 2.4551 1.200 1.4739
(0.3611) (0.2150) (0.3839)** (0.0681)*** (0.4099) (0.5808) (1.0650)** (0.600)* (0.247)*** 

Additional Macro Controls YES
Year Dummies YES YES
Individual Dummies YES YES YES YES YES YES YES YES YES
LWH Instrumented YES YES YES YES YES YES YES
Observations 18462 19653 18462 18462 24948 24948 24948 24948 2861 10597 5253
∆ IMI if ∆-SD in LWH (#) 8.32% 12.21% 43.73% 1.97% 13.77% N/A 85.94% 17.45% 50.26% 26.07% 7.59%

Compositional EffectsDecomposition: Dependent Variable is

Mexican Inflation 
(annual change in CPI * 10^3)

Predicted Mexican Wages 
(const. 2000 Pesos, thousands)

Predicted U.S. Wages 
(const. 2000 Dollars, thousands)

Migration Networks
(# of parents ever in US)

Green Cards 
(millions granted to Mexicans)

Changes over Time
Time Dummies

Regional Enforcement 
(millions of enforcement hours)

Enforcement

Border Enforcement 
(millions of line-watch hours)

 
Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10 % level, respectively. Standard errors in parentheses are robust to clustering at year level. Regional enforcement is 
millions of total enforcement hours per year and Mexican state (see Appendix A-II). Additional macro controls are listed in Table C.11. In columns 5-8 IMI indicators are 
independent variables (see Table C.11). Column 6 is a multinomial logit regression that reports estimated marginal effects and standard errors (evaluated at sample mean) that 
individuals choose U.S. house ownership (no ownership is base outcome). Columns 9-11 include only observations of individuals whose household is in the U.S., who have made 
a U.S. trip in the current period, or whose first U.S. trip is no more than five years ago, respectively. All IV regression use “political majority” instruments. (#) Normalized change 
in IMI: change in IMI due to standard deviation increase in border enforcement divided by IMI’s standard deviation (columns 5-8 refer to respective IMI indicator). All IV 
regressions use political majority instruments. 
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Columns five to eight in Table 5.4 show that virtually all IMI findings translate 

one-to-one to each of the four IMI components: Not only are the signs of all coefficients 

identical and the majority of the statistical significance levels equal, but the coefficients’ 

relative magnitudes are also similar; that is, the “thrust” of a certain determinant relative 

to another (see Table C.13 in Appendix C). 132,133  

Strengthened U.S. border enforcement significantly increases migrants’ 

proportional U.S. time and makes them significantly more likely to invest into a U.S. 

house, move dependents to the U.S., and try to obtain a long-term visa. My estimations 

suggest that the tripling in U.S. border enforcement in the 1990s induced Mexican 

household heads to reunify with 0.3 dependents in the U.S., elevated their total U.S. time 

by 17.6 percent, reinforced their efforts to obtain a long-term visa by 23 percent, and 

increased their likelihood of acquiring a U.S. house by 6 percent.134 This constitutes a 

considerable socio-economic reorientation to the U.S.  

Higher U.S. wages result in a strong increase in proportional U.S. time and efforts 

to legalize, and the odds of U.S. home ownership and foreign family reunification 

increase substantially. An elevation in Mexican wages provides a small, statistically 

                                                 
132 Columns 5, 7, and 8 use instrumental variables estimation with individual fixed 
effects. As the house index may take on three discrete values – Mexican ownership, no 
ownership, and U.S. ownership – Column 6 uses a multinomial logit model with three 
choices (see Greene 2005, Equation 21-45). The base outcome is “no ownership;” that is, 
all shown results are relative to the “no ownership” case. I report estimated marginal 
effects evaluated at the sample mean – but average marginal effects were very similar –
and associated standard errors, estimated with the “delta method” (see Greene 2005).  
 
133 The only exceptions to this strong correspondence are the parameter estimates of the 
two wage variables in Column 7. 
 
134 To obtain the cited results, I multiply the marginal effects reported in Columns 5 to 8 
of Table 5.4 by 6.5, as line-watch hours increased by about 6.5 million over the period.  
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insignificant inducement to cut proportional U.S. time and legalization efforts, and to 

reduce the odds of U.S. home ownership and foreign family reunification. Migration 

networks, the number of green cards and Mexican inflation spur intensification. The 

correspondence of the direction and relative magnitudes of changes across all 

determinants and IMI components complements my previous finding: For the Mexican 

case, the IMI appears not only useful for summarizing migrants’ degree of socio-

economic detachment from the origin but also helpful to determine the causes for 

changes. Hence, the IMI offers itself as a potent measure for policy analysis. 

 

5.7.3 Compositional Differences  

As noted above, my theoretical model predicts that changes in the independent 

variables should affect different migrant types differently. In particular, increases in 

border enforcement should have a stronger intensification effect on high-intensity 

migrants as intensification should be comparatively more appealing to them than 

abandonment of migration, given their stronger foreign investment.  

Columns nine and ten of Table 5.4 report results that confirm this hypothesis. 

Border enforcement’s intensification effect is almost four times higher in a sub-sample of 

“emigrants” - Mexicans whose household is in the U.S. - than in the overall sample. 

Migrants who are currently active - started a new U.S. trip in the current period - show a 

doubled intensification effect. For “first-time migrants”- migrants whose first U.S. trip is 

no more than five years ago – border enforcement’s impact is 42 percent lower. 

 



 

135 

5.8 Accounting for Border Enforcement’s Indirect Stimulation of Illegal Migration 

In large areas of Mexico out-migration rates are very high and the incomes of 

remaining stayers depend heavily on foreign transfers.135 This dependence is due to both 

direct income transfers as well as indirect multiplier effects of spent remittances (see 

Adelman et al. 1988). Since foreign transfers fall with migrants’ increased detachment 

from home (see Chapters 3 and references therein), external border enforcement should 

not only cause a direct deterrence effect but, by intensifying migrants (see previous 

section), also result in an indirect stimulation effect. In a “worst-case” scenario, the 

indirect stimulation impact could outstrip the direct deterrence effect, such that the 

bottom line of heightened border enforcement would be an increase in the volume of 

illegal migration. My simulations of Mexican migration to the U.S. have indicated that 

this danger should not be underestimated: Remittances from a Mexican migrant can be 

considerable, increasing the pre-transfer income of a working non-migrant by up to fifty 

percent, but transfers vary also significantly with migration intensity, indicating that the 

consequences of intensification for non-migrants’ incomes could be severe (see Chapter 

4).136  

In order to test whether border enforcement exerts an indirect stimulation effect 

on Mexicans and if so, quantify its magnitude, I construct an indicator of migrants’ 

average degree of detachment from their community of origin (“average community 

                                                 
135 The “Consejo Nacional de Población” (CONAPO 2000) classifies and maps Mexican 
localities according to their “migration intensity,” an index of the volume of migration. 
Out of 32 states, six are classified as having a “very high degree” of migration intensity 
and seven as having a “high degree” of migration intensity. 
 
136 The Inter-American Development Bank estimated that Mexicans remitted $23.053 
billion in 2006. 
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IMI”): I predict each migrant’s IMI, calculate village-year averages, and lag them (to 

account for time delay).137,138 Then I reproduce the main regressions from Section 5.6, 

but I now disentangle border enforcement’s direct and indirect effects (see Table 5.5).139 

It should be noted that accounting for border enforcement’s indirect channel does not 

affect the estimation results gained in Section 5.6, except with respect to border 

enforcement’s effect (compare column one with columns two to four).140  

Consistently, I find that an increase in migrants’ detachment from the community 

of origin significantly raises the future propensity of fellow community members to 

migrate illegally, indicating the existence of an indirect stimulation channel. An increase 

in border enforcement intensifies migrants’ detachment from home (see Tables 5.3 and 

5.4). The resulting reduction of migrants’ remittances and economic engagement at home 

in turn induces more illegal migration. According to the results in column three, for 

example, hiring 1,000 additional U.S. border patrol officers (0.904 million line-watch 

hours) indirectly increases migrants’ propensity to migrate illegally by 0.19 percent 

                                                 
137 Specification three of Table 5.3 was used for prediction. I use predicted IMI values to 
avoid endogeneity with border enforcement.  
 
138 I tried different lags of the predicted average community IMI variable. Except for one 
and two-year lags, the estimated coefficient of predicted average community IMI was 
always positive and highly statistically significant. An average of two to six-year lags 
was found to give best results and was used in Table 5.5. 
 
139 One might be concerned about reverse causality; that is, that extensive migration 
behavior drives intensive migration behavior. I think that this danger is small here for two 
reasons. First, average community IMI is lagged but ME is not. Second, ME is an 
individual-level variable, but average community IMI is a community average. It seems 
unlikely that the choice of one individual would have a noticeable impact on a 
community aggregate. 
 
140 The parameter estimate of the number of green cards granted to Mexicans also 
changes notably: While the estimated effect used to be positive, it now becomes negative, 
as expected, but remains statistically insignificant. 
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(0.241*0.904*0.086), adding 38,499 undocumented Mexican migrants per year (0.0019 * 

20,500,000).141 

 

Table 5.5: Border Enforcement’s Direct and Indirect Impact on Illegal Migration 

1 2 3 4
IV-IFE OLS-IFE IV-IFE IV-IFE
0.0019 0.0012 0.0004 0.0003

(0.0009)** (0.0004)*** (0.0008) (0.0008)
-0.0022 -0.0023 -0.0024 -0.0023

(0.0008)*** (0.0008)** (0.0008)*** (0.0008)***
0.0140 0.0226 0.0213 0.0446

(0.0062)** (0.0063)*** (0.0069)*** (0.0111)***
0.0324 0.0306 0.0310 0.0327

(0.0070)*** (0.0070)*** (0.0069)*** (0.0075)***
1.0096 -1.7377 -3.2640 -6.5871

(3.1685) (2.7008) (2.8396) (3.7630)*
0.0000 0.0001 0.0001 -0.0000

(0.0001) (0.0000) (0.0000) (0.0001)
0.0751 0.0862 0.0700

(0.0176)*** (0.0151)*** (0.0214)***
LWH Instrumented YES YES YES
Additional Macro Controls YES
Individual Dummies YES YES YES YES
Observations 346545 327734 327734 299126
R-squared 0.28 0.28 0.28 0.30
∆ ME if +1,000 BPO (†)
Direct (row 1 * 0.904) 0.00172 0.00108 0.00036 0.00027
Indirect (#) - 0.00164 0.00188 0.00153
Net (direct + indirect) 0.00172 0.00272 0.00224 0.00180
∆ Migrants if +1,000 BPO (+)
Direct 35,211 22,238 7,413 5,560
Indirect (#) - 33,541 38,499 31,263
Net (direct + indirect) 35,211 55,780 45,912 36,823

Average Community IMI   
(predicted, lagged)

Border Enforcement 
(millions of line-watch hours)
Predicted Mexican Wages 
(const. 2000 Pesos, thousands)
Predicted U.S. Wages 
(const. 2000 Dollars, thousands)
Migration Networks
(# of parents ever in U.S.)
Green Cards 
(millions granted to Mexicans)
Mexican Inflation 
(annual change in CPI )

 

Notes: “***,” “**,” and “*” significant at the 1%, 5% and 10% level, respectively. Standard errors in 
parentheses are robust to clustering at year level. Sections (†) and (+) estimate the impact of hiring 1,000 
additional U.S. border patrol officers on the probability to migrate illegally and on the flow of illegal 
Mexican migration for sample period (1972 - 2004), respectively (see also footnote 122). (#) Indirect effect 
is multiplication of border enforcement’s coefficient from IMI regression (Table 5.3, column 3) by change 
in line-watch hours (0.904) and coefficient of average community IMI. All IV regressions use real budget of 
drug enforcement agency as instrument. For description of variables see Table C.11 in Appendix C.  
                                                 
141 As explained in footnote 122, I estimate that the average population of potential 
Mexican migrants was 20.5 million between 1972 and 2004. 



 

138 

Furthermore, I find that border enforcement’s direct impact on Mexicans’ 

propensity to migrate illegally is insignificant. That is, once the indirect channel is 

accounted for, border enforcement’s parameter estimate is approximately zero. In the 

preferred specifications that account for individual heterogeneity and for endogeneity of 

border enforcement, the estimated direct effect of the addition of 1,000 U.S. border patrol 

officers is to increase Mexicans’ propensity to migrate illegally by only 0.03 to 0.04 

percent (see last two columns).  

The preliminary finding of Section 5.6 which indicates a stimulation effect of U.S. 

border enforcement on illegal migration thus can be attributed to border enforcement’s 

indirect channel. This is illustrated in the bottom panel of Table 5.5, which reports the 

consequences of hiring 1,000 additional U.S. border patrol officers on the annual flow of 

illegal Mexican migration, as well as the shares attributable to border enforcement’s 

direct and indirect channel. When not accounting for border enforcement’s indirect 

channel (column one), the entire net increase in illegal migration (35,211 migrants per 

year) is attributed to border enforcement’s direct impact. Once the indirect channel is 

accounted for (columns two onward), the change attributable to border enforcement’s 

direct impact melts away to be replaced by an indirect induced increase of similar 

magnitude.  

As before, the net effect of increased U.S. border enforcement remains to induce 

more illegal Mexican migration. I estimate that the net effect of 1,000 additional U.S. 

border patrol officers is to raise the flow of illegal Mexican migration by between 35,211 

and 55,780 migrants per year, a change that is largely attributable to border 

enforcement’s migration intensification effect. 
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5.9 Policy Implications: Will More U.S. Border Enforcement Be Helpful? 

The Department of Homeland Security estimated in 2006 that the annual costs of 

hiring, training, and equipping one additional border patrol agent were $187,955 (cited in 

Mulhausen 2006; see also CBO 2006). Hiring 14,000 additional U.S. border patrol agents 

until fiscal year 2012, as the Senate Agricultural Job Opportunities, Benefits and Security 

Act of 2007 (“AgJOBS”) proposes, would thus cost $10.2 billion until 2012 and create 

annual expenditures of $2.6 billion thereafter.  

While this is a very large expenditure, proponents might consider it to be worth 

the expense if the promised policy goal - deterrence of illegal migration - is achieved. 

However, none of my estimation results predict that this will be the case. Rather, my 

estimations suggest that this increase in border enforcement will result in an annual net 

increase of illegal Mexican migration of about 753,700 to 1,191,900.142, 143 The reason 

for this predicted surge in illegal migration is that such a large increase in U.S. border 

enforcement causes stronger detachment of migrants, which indirectly induces others to 

migrate.  

The origins of this powerful indirect stimulation effect can be traced to a reality 

that has not been sufficiently acknowledged by politicians: Mexican migration to the U.S. 

                                                 
142 The estimates are a multiplication of Mexico’s population of working-age males in 
2004 (31.3 million) – my estimate of the population of potential migrants - times the 
estimated net increase in the propensity to migrate illegally due to the rise in border 
enforcement (0.00172*14 – 0.00272*14) (see WDI 2004 and Table 5.5, respectively). 
 
143 When evaluating the relative magnitude of this increase, it should be noted that the net 
increase in the stock of undocumented Mexican migrants in the U.S. – that is, the inflow 
of undocumented Mexican migrants net of its outflow – was on average 300,000 per year 
in the 1990s (Passel and Suro 2005; DHL 2007). In the same period “only” about 4,500 
additional border patrol officers were hired, about one-third of the proposed increase. 
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has reached such levels that many Mexican regions depend on international migration 

and the resulting foreign transfers. If these remittances were to diminish other Mexicans 

would be forced into migration to balance the income losses. Tightening border controls 

is likely to lead to such a suppression of remittances, as migrants’ intensify their 

migration strategies in order to adapt to the new constraints imposed on their work and 

private lives (see Chapter 4).  

The decomposed estimation results in Table 5.4 help to illustrate this 

intensification effect. As a consequence of the proposed addition of 14,000 U.S. border 

patrol agents, my estimations predict that migrants would move 0.6 additional dependents 

to the U.S., expand their total U.S. time by 34.3 percent, reinforce their efforts to obtain a 

long-term visa by 45 percent, and increase their likelihood of acquiring a U.S. home by 

12 percent. It is no news to researchers that once migrants settle, reunify with their 

family, and legalize, their remittances will drop (e.g., Lucas 2005). In the case of Mexico, 

the disappearance of $23 billion in annual remittances would be equal to a loss of 2.02 

million full-time annual salaries at the official Mexican minimum wage rate.144  

 Given the insight that U.S. border enforcement backfires with respect to its main 

policy goal - to deter illegal migration - and, furthermore, provokes additional unwanted 

consequences, a profound rethinking of U.S. immigration policy seems unavoidable. 

Currently, several proposals for “comprehensive immigration reform” have been on (and 

off) the table. At the heart of all of them is a call for much stronger U.S. border 

enforcement, which is ill-advised according to the results of this study. Fortunately, some 

                                                 
144 The Mexican Central Bank states that the 2005 federal daily minimum wage was 
45.24 pesos, corresponding to about 5.7 purchasing-power-corrected U.S. dollars. I 
further assume that Mexicans work 2000 hours per year. 
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of them include further provisions, such as the expansion of current or new guest worker 

programs or “earned legalization,” which acknowledge the reality that millions of 

Mexicans simply depend on U.S. migration.  

When designing such visa programs, policy makers should consider the effects on 

migrants’ socio-economic detachment from home. Despite migrants’ understandable 

preference for long-term legalization, there is a danger that such programs could lead to 

an intensification of migrants (see Table 5.3), which could then backfire by spurring new 

migration. Hence, long-term legalization might not be in the interest of the U.S. or 

Mexican society, and guest worker programs, which appear less prone to cause 

intensification (see Table C.14 in Appendix C), might, despite all their flaws and 

challenges, be worth considering.  

In spite of the current necessity for such short- to medium-term patches, the only 

long-term sustainable U.S. immigration policy will be to focus on Mexico. A partnership 

for Mexican development is called for. Mexican migrants’ inherent desire to remain close 

to their community of origin should be used as a building block for such a strategy. 

Migrants should be induced to shift more resources to their community origin rather than 

to withdraw more (see also IOM 2006, 2007). If the multi-billion enforcement 

expenditures and $24 billion in annual remittances were jointly put to productive uses 

(e.g., micro-finance) this could have a major impact on illegal migration. Macroeconomic 

stability will be crucial to regain Mexicans’ trust in their own economy, and the U.S. 

government should be ready to step in and support the Mexican government. Moreover, 

rather than displacing Mexican farmers, who then turn to migration in the absence of 

other opportunities, trade agreements should be used to discourage migration by 
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including provisions to protect Mexican businesses. Finally, to maximize their impact, 

initiatives should start in high labor-sending regions, easily identified as CONAPO 

(2000) has already mapped these municipalities, before expanding to other localities.  

 

5.10 Summary  

External border enforcement has been the main pillar on which U.S. migration 

management has rested in the last decades, and there are no signs that this will change in 

the near future. All current congressional proposals to “revamp the U.S. immigration 

system” call to massively expand border enforcement activities (CRS 2006). This study 

finds that a further escalation of external border enforcement is an ill-advised policy that 

is likely to backfire.  

Controlling for unobserved individual heterogeneity and endogeneity of border 

enforcement, I find that U.S. border enforcement spurs Mexicans’ propensity to migrate 

illegally. I estimate that the predicted point elasticity of border enforcement is around 

(positive) 0.2 to 0.3. This result is robust to the use of different instruments as well as to 

the inclusion of macroeconomic control variables and year dummies. I attribute this 

striking result to an unobserved indirect stimulation effect of U.S. border enforcement. 

I hypothesize that before deciding not to migrate, Mexican migrants will first take 

various countermeasures to mitigate the cost shock from heightened U.S. border controls, 

which results in migrants’ further detachment from the origin. Using a summary measure 

of migrants’ degree of socio-economic detachment from the origin, the Index of 

Migration Intensity (IMI), I find that higher U.S. border enforcement consistently causes 
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a significant detachment of Mexican migrants from their community of origin. The IMI’s 

predicted point elasticity with respect to border enforcement is around 2.9 to 3.2.  

To make this intensification of Mexican migrants more tangible, I decompose the 

IMI into its components and run independent regressions. The results suggest that the 

tripling of U.S. border enforcement in the 1990s induced migrants to reunify with 0.3 

dependents in the U.S., elevated their total U.S. time by 17.6 percent, reinforced their 

efforts to obtain a long-term visa by 23 percent, and increased their likelihood of 

acquiring a U.S. home by six percent.  

I argue that such a strong detachment of migrants carries the non-negligible 

danger of spurring new migration by suppressing non-migrants’ incomes from foreign 

transfers. I find statistical confirmation for this hypothesis. If there is an increase in the 

community average of migrants’ predicted IMI - which, as shown, rising border 

enforcement induces - then fellow community members are more likely to migrate 

illegally. Once I account for this indirect channel, border enforcement’s direct stimulation 

effect becomes statistically insignificant and negligible in size, and is instead replaced by 

an indirect stimulation effect of roughly equal size. The net effect of stricter border 

controls remains to stimulate more illegal migration. A conservative estimate suggests 

that the proposed hiring of 14,000 additional U.S. border patrol agents would result in an 

annual net addition of 753,700 undocumented Mexican migrants. 

Moreover, I find that an increase in real predicted U.S. wages induces more illegal 

migration and greater socio-economic detachment from the country of origin. Higher real 

predicted Mexican wages deter illegal migration and de-intensify migrants, two self-

supporting developments. While the predicted point elasticities of Mexican wages’ are 
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low, around -0.4 and -0.5, respectively – likely because past increases in Mexican wages 

hardly shrank the U.S. - Mexican wage gap – policy makers should be aware that lifting 

source country wages proves to be the only promising policy to reduce illegal migration 

in the long-run, according to this study.  

When formulating visa programs, policy makers should consider the 

consequences for migrants’ socio-economic detachment from home. I find indications 

that U.S. long-term legalization programs may lead to an intensification of Mexican 

migrants, which could indirectly spur new Mexican migration. Hence, long-term 

legalization programs might not be in the interest of the U.S. or Mexican society, and 

short-term guest worker programs, which appear less prone to cause intensification 

might, despite all their flaws and challenges, be worth considering. 
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CHAPTER 6 

SUMMARY AND POLICY IMPLICATIONS 

 

6.1 Summary 

This dissertation has intended to contribute to the literatures on international 

migration and development economics. I focused my empirical work on Mexican 

migration to the U.S. to complement my theoretical findings, as many interesting insights 

into the migration-and-development nexus may be taken from this long-standing example 

of international labor migration. On the one hand, the Mexican government has started to 

reach out actively to the large Mexican diaspora in the U.S., seeking to incorporate it into 

domestic development initiatives. On the other hand, the public outcry in the U.S. against 

the rising “flood” of illegal migration, mainly Mexican, has grown very loud, prompting 

the U.S. government to “tighten borders.” However, the escalation of U.S. border 

enforcement has not reduced the volume of illegal Mexican migration. Instead illegal the 

flow of Mexican migration has steadily grown, diversified, and become more permanent, 

which is a development that suits neither the U.S. nor Mexican government, and does not 

necessarily reflect the first choice of migrants themselves, if given different options. 

As a first entry point, Chapter 2 elaborates the importance of social networks in 

facilitating undocumented Mexican mass migration to the U.S., both theoretically by 

taking on the migrant’s microeconomic perspective and empirically through quantitative 

analysis. I structure the migration process of undocumented Mexican first-time migrants 

into six major steps, and I find that migrants have to deal with aggravated problems of 
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information asymmetries at most of them. Adding illegality, trust becomes crucial, 

disabling market-based exchanges and empowering social network assistance.  

Analysis of my own small sample of Mexican migrants and non-migrants and two 

large secondary databases on Mexican migration supports my hypotheses concerning 

social network assistance. First, social network assistance is very common: between 73 

and 95 percent of undocumented Mexican migrants receive it. Second, social network 

help is disproportionately high for the most important and trust-demanding (thus market-

exchange disabling) migration steps: border crossing and initial U.S. sustenance. Third, 

migrants rely on their most trusted helpers, nuclear family and extended kin, for these 

two essential steps. For minor or intermediate migration steps, undocumented Mexican 

migrants spread the assistance burden across various shoulders, taking into account 

helpers’ specializations. Regressions in later chapters further confirm the crucial 

influence of social networks on Mexicans’ migration behavior.  

A key argument of Chapters 3, 4 and 5 is that international labor migration 

theories that reduce migration behavior to a “go-no-go” decision (something that I term 

“extensive migration behavior”), ignoring that migrants further choose a degree of socio-

economic detachment from home (which I term “intensive migration behavior”), are 

insufficient. Such models provide incomplete or even misguiding predictions about 

immigration policies’ consequences. Furthermore, they are a poor guide to source-

country policy makers who deliberate on which types of migration could best contribute 

domestic development.  

Chapter 3 introduces the concept of migration intensity as the degree to which a 

migrant shifts his attachment, association and engagement from his place of origin to the 
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migration destination. Migration intensity is a concise summary of several choices that 

reflect socio-economic reorientation, such as remittance behavior, choice of migration 

strategy, and localized investment behavior, decisions that are likely to be highly 

complementary. By combining indicators of each of these choices into an Index of 

Migration Intensity (IMI), using principal components analysis, migrants’ degree of 

socio-economic reorientation becomes observable and quantifiable, thus accessible to 

policy analysis. When I apply this general measurement procedure to Mexico - U.S. 

migration, I obtain a unidimensional index. I show that the Mexican IMI is very potent in 

summarizing Mexican migrants’ degree of socio-economic reorientation from Mexico 

and in analyzing its causes of change.  

While ad hoc typologies of “migrant types” reflect the diversity of labor migration 

strategies better than a stayer-versus-emigrant dichotomy, classifications of labor 

migrants such as “temporary,” “permanent,” or “transnational” are also arbitrary and 

oversimplify the continuum of migration intensity levels that exists. The average 

Mexican migrant can be best characterized as strongly attached to Mexico. Yet the top 

quartile of Mexican migrants, ranked by the IMI, is more attached to the U.S. than to 

Mexico, and the top five percentiles retain few socio-economic ties to Mexico. I cannot 

discern a clear pattern of “transnationalism:” When Mexican migrants incorporate 

themselves more into the U.S. society, they tend to relinquish major socio-economic ties 

to Mexico.145  

                                                 
145 It could be that the “daily activities” or “dual incorporation” in both societies, used by 
some to define “transmigrants” (Schiller et al. 1995), refer to minor socio-economic 
activities which I do not measure. It could also be that the number of Mexican 
transmigrants is still small (Portes 2001), so that they do not stand out in my sample. 
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Chapter 4 develops a microeconomic model of extensive and intensive migration 

behavior. Unlike other mathematical models of international migration behavior, I 

account for interdependencies among various choices that migrants make, arising from 

transaction costs due to legal and geographical restrictions. I expand on the traditional 

Harris-Todaro model of the “go-no-go” decision, adding a second stage to model 

migration intensity choices – the choice of optimal return, repeat migration, remittance 

sending, and localized investment behavior; in a simplified manner, the second stage of 

the model may be described as choosing the optimal “migration strategy.”  

The model can reproduce several popular migration strategies, such as “circular 

migration,” “target earning,” or “emigration.” It shows that the associated migration 

intensity levels strongly affect migrants’ willingness to contribute to the development in 

their country of origin: In simulations with data from the U.S. - Mexican case, “circular 

migrants” directed one-fifth of their income towards their country of origin, whereas 

“emigrants” spent all their income in the destination country.  

The model highlights the pitfalls of simplistic migration theories and models. 

While increased border enforcement has a desired deterrence effect on the “go-no-go” 

decision, it also provokes an unintended and previously overlooked intensification effect: 

migrants choose more permanent migration strategies and reduce remittances. This may 

lead to an enforcement vicious circle if the enforcement-induced intensification of 

migration strategies reduces home transfers sufficiently to motivate income-deprived 

“stayers” to migrate, prompting U.S. authorities to further tighten border controls. A 

development virtuous circle is also possible, whereby higher wages in the source country 
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both deter migration and de-intensify migration strategies, thus raising home transfers 

and further lowering the incentives to migrate. 

In Chapter 5 I estimate two reduced-form equations with individual-level panel 

data from the Mexican Migration Project to examine Mexicans’ extensive and intensive 

migration behavior. The results confirm the existence of both an enforcement vicious 

circle and a (weak) development virtuous circle. Controlling for unobserved individual 

heterogeneity and endogeneity of border enforcement, I find that U.S. border 

enforcement, measured by line-watch hours of U.S. border patrol agents, strongly 

increases Mexican migrants’ socio-economic detachment from home, as measured by the 

IMI.  

Using the same econometric framework, I find that U.S. border enforcement spurs 

Mexicans’ propensity to migrate illegally. This result is very robust; for example, to the 

inclusion of additional macroeconomic variables as well as year dummies. Border 

enforcement’s direct stimulation impact becomes statistically insignificant (and 

negligible in size) only if I control for border enforcement’s indirect effect by including 

the lagged community average of migrants’ predicted IMI. Border enforcement’s direct 

stimulation effect is then replaced by an indirect stimulation effect of roughly equal size. 

Again, the net effect of border fortification is to increase migrants’ propensity to migrate 

illegally, due to the enforcement-induced intensification of prior migrants. 

If the real predicted Mexican wage increases or the real predicted U.S. wage 

decreases then Mexicans’ propensity to migrate illegally falls, and the ones who do 

migrate choose less intensive migration strategies. Compared to U.S. wages, the effect of 

changed Mexican wages is weak, presumably because the sample variation in Mexican 
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earnings was too small to affect the U.S. - Mexican wage gap, which theory suggests is 

the “true” determinant of migration behavior. I find indications that an increased 

availability of temporary U.S. visas causes a developmental virtuous circle: self-

supporting deterrence and de-intensification effects. Yet in the case of long-term visas, 

my results indicate that raising Mexico’s quota would increase migrants’ socio-economic 

detachment from Mexico. 

 

6.2 Policy Implications for U.S. Migration Management 

I conclude this dissertation by pointing out how my findings may inform the 

current U.S. immigration debate, considering both U.S. and Mexican perspectives. I do 

not address the entire U.S. immigration system. Rather I consider on Mexico - U.S. 

migration, the focal point of this study, and how best to manage the accumulated and 

future flows of mainly unskilled and undocumented Mexican migrant workers to the U.S. 

Several other countries – in Europe, for example – now face similar problems of 

managing large in- or outflows of labor migrants. My research results from the long-

standing phenomenon of Mexican labor migration to the U.S. may be informative for 

policy makers from these countries as well.  

The main implication of this study is that policy makers should consider the multi-

dimensional effects of alternative policies on international migration behavior and not 

only their direct impact on the “go-no-go” decision of whether or not to migrate. For 

destination country politicians, these “other dimensions” may directly relate to policy 

relevant goals. For example, if undocumented migrants move assets and nuclear family 

members to the U.S., subsequent voluntary or forceful repatriation will become more 
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difficult, while the use of public services by migrant workers and their families may be 

higher. Since increases in migrants’ socio-economic detachment from home reduce 

migrants’ willingness to contribute to the development at home, this dimension is also 

directly relevant to sending country policy makers. Moreover, policies that foster higher 

migration intensity – including policies that aim to curtail extensive migration – can lead 

to elevated future migration.  

These results suggest that there exist areas of shared interest for the U.S. and 

Mexican governments – and for other receiving and sending country governments in 

similar situations – in the contentious arena of international migration policies. In 

particular, there are “win-win” or “triple win” (including migrants) possibilities in 

regularized circular migration programs (see also IOM 2005; Massey et al. 2002) and in 

joint initiatives to stimulate economic development in the country of origin.  

 

6.2.1 Short- to Medium-Term Perspective  

To compare different policies, one needs objectives or goals against which to 

evaluate them. Compiling a set of official U.S. immigration goals is difficult, since no 

stated or agreed list of goals seems to exist (Stein 2001). Nevertheless, it is possible to 

discern at least six major U.S. immigration goals:  

 

• Economic efficiency: Advance total factor productivity, business development, 

and labor market flexibility. 

• Minimize adverse distributional effects: Avoid major adverse impact on unskilled 

workers, and state or local governments in high-migration areas. 
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• Public finances: Balance cost to implement immigration policy, expenditure for 

migrants’ use of public services, and migrants’ contribution to public finances. 

• National security: Minimize threat of terrorist act and undermining of “rule of 

law” due to uncontrolled borders and unregistered aliens in U.S. 

• National identity: Uphold social cohesion, avoid that migrants become 

permanently marginalized (danger of “parallel society”), and achieve diversity. 

• Uphold migrants’ inalienable human rights and avoid undermining of labor and 

environmental laws, unions, and other standards.  

 

Enumerating Mexican policy goals with respect to domestic out-migration is even 

more difficult, but at least five objectives appear to be of concern to the Mexican 

government: 

 

• Avoid permanent outflow of domestic resources, including migrants’ human and 

financial capital, and induce foreign inflows, such as remittances or know-how. 

• Encourage migrants to contribute to long-term development in Mexico. 

• Allow temporary outflow of labor in times of crises or excess labor. 

• Improve welfare of migrants and their families, e.g., ensure protection of their 

rights while abroad or in transit.  

• National identity: Avoid permanent detachment of citizens and erosion of 

domestic culture. 
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In Table 6.1 I compare the impacts of four major immigration policies.146 In the 

top panel, I outline the policies’ program details and their main likely consequences, in 

light of my findings in this dissertation. In the next two panels, I summarize the policies’ 

effects on the U.S. and Mexican policy goals. Entries in italics indicate undesirable 

effects; all remaining entries point to positive impacts.147 

 

External Border Enforcement: I start with a policy of heightened external border 

enforcement, a popular policy in many receiving countries, and the common denominator 

of all current immigration proposals in U.S. Congress (see CRS 2006). A policy of 

increased U.S. border enforcement fails according to all reviewed U.S. or Mexican policy 

objectives.  

I estimate in Chapter 5 that hiring 14,000 additional U.S. border patrol agents, like 

the Senate Agricultural Job Opportunities, Benefits and Security Act of 2007 proposes, 

would cause an annual 142,000 to 676,000 net increase in illegal Mexican migration. I 

further predict that this policy would cause migrants to reunify with 0.6 dependents in the 

U.S., elevate their total U.S. time by 34.3 percent, intensify their efforts to obtain a long-

                                                 
146 There exists a strong asymmetry in governments’ ability to control migration flows. It 
is considered a sovereign right to limit migration inflows but a violation of agreed human 
rights to inhibit individuals from leaving their country of origin. Hence, I focus on 
destination country policies here but broaden the analysis further below. 
 
147 It should be noted that I do not pursue an “individual rights-based” approach but a 
“consequentialist nationalism” approach, which seems to be common when governments 
consider issues of immigration (see Ruhs 2005). While weighting and aggregating the 
costs and benefits of each policy goal ought to be part of the national political process, I 
nevertheless try to make tentative judgements if the consequences of a policy are clearly 
tilted to one side (positive or negative). 
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term visa by 45 percent, and increase their likelihood of acquiring a U.S. home by 12 

percent.  

Since the flow of illegal migration grows, heightened U.S. border enforcement 

fails to improve national security or to minimize distributional impacts in the U.S. 

Adding induced dependent migration and probable informalization of migrants, the 

policy should impact negatively on public finances, labor and human standards, and 

national identity goals in the U.S. From the Mexican perspective, the enforcement-

induced detachment of migrants increases the resource outflow and minimizes potential 

development stimuli from migration while lowering migrants’ welfare. Tightening 

borders seems to have only two effects that might be deemed “positive:” it likely creates 

a pool of exploitable, because marginalized, migrant workers; and it upholds the “sham” 

of secure borders (Cornelius 2005). 

 

Mass Eviction: A policy of mass eviction of undocumented Mexican migrants 

fares slightly better than border fortification, but nevertheless results in more negative 

than positive consequences for each country, according to the criteria of Table 6.1. 

Positive from the U.S. perspective is that some of the distributional conflicts, the amount 

of “law-breakers” and unregistered aliens, the use of public resources, and the amount of 

non-native employment would likely be reduced, at least in the short-run. However, since 

the stock of undocumented Mexican migrants in the U.S. is enormous, about 6.6 million 

in early 2006 (DHS 2007), and many aliens are quite well integrated into the U.S. 

economy and society – for example, the share of unauthorized employment is highest in 

private households (Passel 2006) – comprehensive eviction would be difficult, expensive, 
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and socio-economically disruptive (see also Papademetriou 2005). Likely, a non-

negligible stock of undocumented migrants would remain in the U.S. and would be 

pushed further “underground,” an impact that would hurt the policy objectives of national 

security, and labor and human standards. For industries that rely on migrant workers, 

severe labor shortages should be expected. 

 

Legalization: The most realistic and humane policy to handle the current stock of 

undocumented Mexican migrants in the U.S. is some form of legalization program. One 

possibility is “earned legalization,” which figures in some Congressional proposals. Such 

programs would make legalization dependent on migrants’ fulfillment of a set of criteria, 

such as past documented U.S. residence, past and current U.S. employment, payment of 

taxes and penalties, absence of criminal history, medical checks, and civil criteria. For 

permanent migrants, whose nuclear family and assets are already in the U.S., an earned 

legalization program is likely to be more attractive than temporary U.S. visas. While 

long-term legalization is most desirable to Mexican migrants once they have settled in the 

U.S., it has a tendency to increase migrants’ socio-economic detachment from their 

country of origin (see Table 5.3).148 

                                                 
148 Massey et al. (2002) argue that many Mexicans have only applied for U .S. long-term 
residency visas due to lack of other legal migration options.  
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Table 6.1: Possible U.S. Immigration Policies and Their Expected Effects  

 Border Enforcement Mass Eviction Guest Worker Program Earned Legalization 
Main Objective of Policy Current and future 

migration flows 
Current stock of 
undocumented migrants 

Current and future 
migration flows 

Current stock of 
undocumented migrants 

Main Program Details Increase border 
enforcement resources 

Identification and eviction 
of undocumented aliens 
who currently reside in 
U.S: 

Binational program with 
return incentives; limited 
renewal of visa; visa not 
tied; on-job training; 
employer and worker fees; 
(see also text)  

One-time long-term 
legalization of 
undocumented migrants 
who meet certain 
requirements (e.g., past 
U.S. residency) 

Main Expected Consequences 
(according to the results of this study) 

Increase in illegal 
migration and migration 
intensity; informal sector 
grows 

Reduction in stock of 
illegal migration, but not 
flow; informal sector 
shrinks 

Reduction in illegal 
migration and migration 
intensity; informal sector 
shrinks 

Reduction in stock of 
illegal migration, but not 
flow; increase in 
migration intensity; 
informal sector shrinks 

 Impact on U.S. Policy Goals 
1.) Economic Efficiency 
- Cheap and flexible labor supply 
- Increase total factor productivity 
- International trade 
- Aging of U.S. society 

Migrants’ wages fall; 
flexibility of labor supply 
falls  

Severe short-term effects: 
labor shortages, lost 
competitiveness of some 
sectors 

Migrants’ wages may 
increase; government can 
manage flow 

Migrants’ wages 
increase; labor supply is 
less flexible, but larger in 
future; better job match;  

2.) Minimize Distributional Impacts  
- Different economic/ societal actors 
- Different levels of government 

No control over 
migration flow 

Very unequal shock; initial 
distributional conflicts 
mitigated 

Spatial and sectoral control 
over migration flow; visa 
fees can be redistributed 

New residents or citizens 
can freely choose 
destination  

3.) Public Finances 
- Tax income  
- Expenditures for public services 
- Expenditures for measure 

More dependents & less 
return strains public 
services; expensive 
program 

Very expensive program; 
lost tax income; reduction 
in public service use 

Increase in tax income and 
visa fees can finance 
program;  

Likely negative balance 
in ST, but positive in LT 
(counters aging) 

4.) National Security  
- Terrorism threat 
- “Rule of law”  
- Border control  
 

Increase in illegal 
migration, smuggling, 
and informalization; 
more unregistered 
migrants; sham of border 
control 

Fewer unregistered aliens, 
but remaining ones are 
“deep under-cover;” likely 
adds smuggling and 
violence 

Reduction in illegal 
migration, smuggling and 
informalization; more 
registered migrants; 
danger of visa overstaying 

Reduction in illegal 
migration, smuggling 
and informalization; 
residents or citizens 
become part of national 
registers 
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5.) National Identity 
- Social cohesion and value system 
- Socio-economic integration 
- Family reunification  
- Diversity 

Marginalized population 
grows and becomes more 
permanent  

Strong disruption of social 
structure especially in 
short-term; value system 
remains  

Less informalization and 
limited integration;   

Improved socio-
economic integration and 
diversity; LT effect on 
value system  

6.) Labor & Human Standards 
- Inalienable human rights 
- Workplace (wages, unions, environ.) 
- Housing, health and other standards  

Worse workplace & other 
standards, more border 
deaths  

Standards improve overall, 
but worsen for remaining 
migrants; danger of split 
families 

Improvement Strong Improvement 

 Impact on Mexican Policy Goals 
7.) Out/ Inflow of Migrant Resources 
- Human or financial capital  
- Poverty reduction 
- Public finances (taxes, foreign exch.) 
-  Migration related trade 

Increased outflow; less 
remittances and domestic 
tax income due to 
intensification 

Migrants return, but 
without added human 
capital; no financial 
transfers; stronger use of 
public services  

At end of program migrants 
return with added human 
capital; while in U.S. they 
send remittances and other 
transfers   

Outflow in human and 
financial capital 
becomes permanent; 
fewer transfers 

8.) Economic Development 
- Long-term growth stimuli 

Worsening No stimuli Some stimuli from transfers Almost no stimuli 

9.) Labor Market “Emergency Valve”  
- Domestic “over-supply” of labor 
- Excess labor during crises 

Migration becomes more 
costly 

N/A Unknown N/A  

10.) Migrants’ Welfare 
- Migrant rights ( 
- Migrants’ income gains 
- Welfare of migrant families 

Migrants have fewer 
rights and gain less; 
migrant families are 
marginalized in U.S. 

Worsens Migrants’ rights and 
incomes improve; improved 
ability to visit family [or 
family reunification] 

Strong improvement 

11.) National Identity 
- Domestic culture 
- Upholding ties to citizens abroad 

Less contact with Mexico Migrants return home Strong due to temporariness Less attachment 

 

Notes: Cell entries show expected effects of policy relative to status quo. In lower two panels, entries in italics describe a negative effect; all other entries 
describe a positive effect.  
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Guest Worker Program: As sustained permanent mass migration seems to be 

regarded as neither in the U.S. nor Mexican interest, new migration flows should be 

channeled into regularized circular migration programs. A guest worker program that is 

well-designed, realistic in scale, and binationally organized has the potential to create a 

triple-win situation: it could create a manageable and secure migration flow that meets 

U.S. economic needs; it would foster migrants’ home attachment and willingness to 

support their country of origin; and it would be desirable to currently undocumented 

migrants themselves.  

If the long-run intention is not to create of a truly free North American market, 

including the free flow of labor, a bilateral commitment to the temporary nature of such a 

guest worker program - as an accommodation to the current reality of semi-integrated 

labor markets - would be central. Both governments could agree that in the long-term the 

program would be phased out, or at least scaled down, in step with the creation of jobs in 

Mexico (see below).  

To avoid that guest workers become a “permanent” feature of the U.S. economy, 

causing “structural distortions” (Martin 2001), both guest workers and their employers 

could be charged a fee that increases over time. This would provide long-run incentives 

for U.S. employers to use native labor or technical innovation, and for migrants to search 

for employment at home.149 Part of the collected fees may be deposited into “compliance 

bonds” that are repaid to employers and guest workers upon latter’s return to Mexico 

                                                 
149 Somewhere between zero and employers’ total rent from hiring guest workers – the 
wage difference of native and migrant workers – would be a natural marked-based price 
to set employers’ fee. A similar range, between zero and the total income gain from 
migration, applies to guest workers’ fee. However, if guest workers’ contribution to 
reducing migration incentives at home is desired then their fee should not be set too high. 
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(Martin 2001). Another part could be reserved for training guest workers or other 

initiatives that improve their subsequent socio-economic re-integration in Mexico.  

A final part of the collected fees, augmented with additional federal funds 

(including savings from reduced border enforcement) could be used to administer the 

program and compensate for adverse impacts on unskilled native workers and perhaps on 

state and local governments in high-migration areas.150 As a final return incentive, the 

guest worker contract should be renewable only a limited number of times and it should 

not be tailored for eventual long-term residency; both facts should be clearly 

communicated to the migrant from the outset. Furthermore, a robust guest worker 

program would need to include firmly enforced labor and human rights.151 To avoid 

circumvention of the guest worker program, enforcement resources should be shifted 

from external to internal enforcement activities, mainly workplace enforcement of 

immigration, labor and environmental laws.  

 

6.2.2 Long-Term Perspective: A Multilateral Partnership for Mexican Development 

As the history of European - U.S. migration suggests, and my research findings 

confirm (see Chapters 2 and 5), in the long-run only a substantial reduction in the U.S. - 

Mexican wage gap is likely to slow or halt social-network supported mass migration from 

                                                 
150 The current legal practice that U.S. employers need to first recruit locally at the 
“prevailing wage” before hiring guest workers (CRS 2006) should be upheld. 
 
151 Canada’s guest worker program with Mexico shows that the creation of a bilateral 
institution to certify employers’ eligibility and supervise the election, transportation, 
workplace conditions, pay and return of guest workers is helpful (see Basok 2007). In 
addition, independent grievance procedures should be created, and guest workers should 
be allowed to choose their employer freely, at least within a certain sector (see Pastor and 
Alva 2004). 
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Mexico. If a reduction of Mexico - U.S. migration is in the interest of the U.S. 

government then it should partner with the Mexican government, private sector, and 

migrants to support economic development in Mexico to reduce the incentive for 

Mexicans to migrate.152 Elaborating a plan to achieve sustainable pro-poor growth in 

Mexico is beyond the scope of this concluding chapter. Nevertheless, I would like to 

reflect briefly on how current Mexican migrants could be better incorporated as “seeds of 

growth” in the Mexican economy. 

 Most authors agree that Mexican migrants’ $ 24.3 - 24.7 billion in annual 

remittances (IFAD 2007; GDF 2007) – 130 times Mexico’s official development 

assistance and 1.3 times its net inflow of foreign direct investment in 2004 (GDF 2007) – 

has beneficial net effects: the remittances contribute to poverty reduction; allow poor 

households to afford more education, health care and other durables; aid entrepreneurship 

and self-employment; and modestly spur growth (Acosta et al. 2006; Taylor et al. 2005; 

Woodruff and Zenteno 2007). The question is how to sustain this resource flow and 

direct a higher share into productive investments.  

In contemplating this question, migrants should be viewed as potential investors, 

and efforts undertaken to make the Mexican investment environment competitive (see 

World Bank 2006a). On the other hand, migrants likely have an inherent preference to 

                                                 
152 As a prerequisite for a U.S. - Mexican partnership, both governments would need to 
agree that they ought to act jointly. For the U.S. side, this requires an appreciation that the 
causes of Mexican migration, or their elimination, are not solely a responsibility of the 
Mexican government (see Chapter 5) and that Mexicans’ economic success at home is in 
its national interest. The Mexican government needs to appreciate the mass-migration 
related problems in the U.S. and should accept shared responsibility for them. The 
approach of the European Union to support the economic development of its less 
developed member or border states may provide a useful example of such a cooperative 
approach.  
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invest at home. As this study has shown, most Mexican migrants are still strongly 

attached to Mexico, but they will detach if necessity requires, or once they settle and 

grow accustomed to living abroad. Hence, the Mexican government’s “outreach 

activities” through its U.S. network of consular offices, initiatives to strengthen migrants’ 

“Mexican identity,” efforts to ease return and reintegration, or migrant investment 

programs (Goldring 2002) are all laudable in promoting home attachment. The U.S. 

government should note that activities that restrain Mexican migrants’ ability to remain 

attached to Mexico – such as inability to visit family or friends – will not only make 

migrants’ own U.S. settlement more likely but also minimize their contributions to 

reducing future migration.  

 While most Mexican migrants are unlikely to become investors or entrepreneurs, 

great potential remains in mobilizing their multi-billion remittances into the Mexican 

financial system. Only one in three Mexicans is currently “banked” (Orozco and Fedewa 

2006). Remittance transfer services of banks or micro-finance institutions can serve as a 

means to reach out to “unbanked” remittance receivers (Orozco and Fedewa 2006). 

Financial deepening in rural areas, which remains a major challenge in Mexico (World 

Bank 2006a), is important in this regard. This would allow rural households to access 

modern risk management and investment techniques instead of having to rely on 

traditional, but often unprofitable, agrarian investments or migration (Goldring 2004b; 

Stark and Bloom 1985). If possible, the additional savings should be mobilized into local 

productive uses to improve the low credit availability to the private sector (World Bank 

2006a) and to ease entrepreneurs’ need to migrate to accumulate own savings.  
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Many Mexican migrants have already teamed up to improve lives at home. 

Migrant organizations, commonly referred to as “home-town associations” (HTAs), have 

collected donations to improve basic health and education services, public infrastructure, 

or local churches in their communities of origin (Orozco 2003). Orozco shows that many 

communities that benefit from contributions of HTAs are among the most 

underdeveloped communities within their states; as a result seemingly modest donations, 

on average around $10,000, may constitute five times or more the annual public works 

budget. The federal government and several Mexican states have initiated matching 

programs to support philanthropic activities of HTAs, such as the federal “tres por uno” 

(“three for one”) program, but their budgets need to be expanded substantially (Garcia 

2005). 

While these projects of HTAs have improved local lives, their impact could be 

maximized if more funds were directed into development-oriented investments. 

International donors, governments, and experts from civil society should assist HTAs in 

identifying projects that could stimulate local and regional development and help them to 

improve project management skills (Orozco 2003; Garcia 2005). The fact that HTAs and 

local stakeholders have already been empowered (Goldring 2004a), have gained 

experience with project implementation, and have started to work together with local and 

state governments can be considered a major asset (IOM 2006). Mexican authorities, 

international donors, or NGOs should now find it easier to initiate new partnerships or 

continue existing ones. This advantage applies particularly to rural Mexican areas, which 

are typically most in need of development (World Bank 2006a) and are still the major 

supplier of labor migrants.  
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APPENDIX A 

DATA APPENDIX 

 

I) Field Research 

Socio-Economic Background of Field Research Communities: 

The first community in my sample has built its locally outstanding wealth on a 
long tradition of migration, being one of the first local communities to shift from internal 
to international migration in the 1960s. Most of the approximately 275 households 
depend on remittances and, according to my estimations, seven or more out of ten male 
villagers are current or former migrants. Raising cattle and professional employment in 
the nearby state capital retain some economic importance.  

The second community is a traditional agrarian rancho of about 300 households. 
Cultivating maize on ejidos153 or sharecropped lands and, to a minor degree, small-scale 
cattle breeding dominate the town economy. As small-scale agriculture has become more 
and more unprofitable, many young villagers have migrated to one of the major Mexican 
border cities since the 1970s. In the last 15 to 20 years, migration to the U.S. has risen, 
often following initial internal migration (“two-step migration”). 

The third community is comprised of about 75 households with a notable split 
into wealthy villagers - land-owning farmers, professionals, or migrants - and poor 
workers, mainly masons. The community is currently transforming from a rural village 
into a suburb as the sprawling state capital has caught up with its outskirts.  
 
Social Network Assistance Questions:  

Receipt of social network assistance: 
• Information gathering for decision making: From where or whom did you know 

about migration? With whom did you talk about your intentions to migrate? Did 
you receive any invitation to migrate? Did you call anybody before you migrated? 

• Initial financing: Where did the money to migrate come from? 
• Domestic dislocation: Did anybody help you to get to the border? Did anybody 

help you to sustain yourself at the border? 
• Border crossing: Who traveled with you when you crossed the border? Did 

anybody help you to find a smuggler? Did anybody pay your smuggler (“respond” 
for you)?  

• U.S. sustenance: Did anybody help you with lodging during your initial days in 
the U.S.? Did anybody help you with food during your initial days in the U.S.? 

• First U.S. employment: Did anybody help you to find a job? 
 
Note: If a type of assistance was confirmed then the name and relationship of the helper 
was inquired.  
                                                 
153 Ejidos are community lands with usufruct rights. Ejidos should have been transformed 
into proprietary lands by a 1994 law, but the community still rejected to implement this.  



 

164 

Pre-Departure Assurance: Before you departed did you know that [name of 
helper] would help you with [type of assistance]? (No/ maybe/ certain)  
 

Most important Type of Assistance:  
 

• For migrants: Of all of these assistances that you received [list received 
assistances], which was the most important?  

• For non-migrants: Of all of these possible assistances which we talked about [list 
all possible assistances], which do you think would be the most important?  

 
Note: Interviewees could name more than one type of assistance. 
 

II) Construction of Variables for Chapter Five 

Regional Border Enforcement: 
I compute two-way frequency tables of destination and origin states. I find that on 

average three-fourths of all trips from a certain Mexican state destine to no more than two 
U.S. states. Hence, it appears reasonable to focus on each Mexican state’s two most 
favorite migration routes. I group the nine U.S. border enforcement zones into four 
regions – west, center-west, center-east, and east – and assess through which each state’s 
favorite migration routes pass, assuming that migrants prefer to take the shortest possible 
way once in the U.S (see Figure C.5 in Appendix C). I then use the breakdown of total 
enforcement hours into enforcement zones and year to calculate a weighted regionalized 
total enforcement measure for each Mexican state and year.154  
 

Real Predicted Wages in the U.S. and Mexico: 
I use MMP income data to run three independent Mincer regressions on monthly 

nominal wages (in logs) and then predict wages for each individual and year. All 
regressions include the following variables: age, gender, marital status, work experience 
(either U.S. or Mexican), work experience squared, educational and occupational 
dummies, and state and year dummies. I first predict Mexican wages, which is simple 
since both migrants and non-migrants report their most recent Mexican income. Next, I 
use migrants’ reported U.S. wages on their first and last U.S. trip to predict U.S. wages. 
For the IMI panel, I need to predict U.S. wages for migrants only, which does not 
constitute a problem. Yet for the ME panel, I additionally need potential wages for non-
migrants, which are not observed. Hence, I run a standard two-stage selection model in 
which I first model the migration choice and then the U.S. income equation. As exclusion 
restriction I use a measure of rainfall in the individual’s state of origin. After prediction, I 
convert all wages into constant dollars or pesos of 2000.155 

                                                 
154 I weight the total enforcement hours of the two border regions through which the 
state’s two most popular migration routes pass by the routes’ frequency and sum them. 
 
155 When I form year averages, I find great accordance between my predicted U.S. wages 
and the DOL’s agricultural wages and between my predicted Mexican wages and the 
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APPENDIX B  

MATHEMATICAL APPENDIX 

 

I) Mathematical Appendix to Chapter 3 

1.) Principal Components Analysis (PCA)156 

Suppose that there are n individuals and that for each individual j one observes p 
indicator variables *

ijx , which fully describe his or her level of migration intensity. Since 
the indicators may have different units, I standardize them to * * *

ij ij i ix (x x ) / s= − , where *
ix  

and *
is  is the mean and the standard deviation across all individuals, respectively. Thus, 

T
1 2 nX (X , X ,.., X ) ,=  where T

i i1 i2 inX (x , x ,.., x )  (i=1,..p)= , is the full information set on 
migration intensity. The goal is to find a r-dimensional Index of Migration Intensity 
(IMI), T

1 2 r( , ,.., )ξ = ξ ξ ξ , that summarizes as much as possible of the information in X while 
keeping r low. Obviously, it is possible to perfectly summarize X by choosing r equal to p 
and expressing ξ as a “full” linear combination of Xis: 

 

(B-1) 

T
1 11 1 21 2 p1 p 1

T
2 12 1 22 2 p2 p 2

T
p 1p 1 2p 2 pp p p

ξ =π X +π X +...+π X  = X
ξ =π X +π X +...+π X = X
...
ξ =π X +π X +...+π X = X,

Π
Π

Π

, 

 
with: 
 
(B-2) T T T

i i i i ivar( ) E(XX )ξ = ∏ ∏ = ∏ Σ∏  (i=1,2,..p),  
 
where the Пi are vectors of random coefficients, assumed to be fixed across individuals 
(i.e., the πij are scalars). 

 With Equations (B.1) as is one gains little, since p observed indicators are 
replaced by p unobserved components. The idea of PCA then is to choose the πij such that 
ξ1 (the “first principal component”) represents as much as possible of the information 
(variance) contained in the data matrix X, ξ2 (the “second principal component”) as much 
as possible of the remaining information, and so on, such that the latter ξi may be dropped 
without much loss in information. Technically, this comes down to finding the 
characteristic roots or eigenvalues λi and their associated eigenvectors Πi of the 

                                                                                                                                                  
INEGI’s real index of wages in Mexican manufacturing (for definitions of wage series 
see Table C.11 in Appendix C). 
 
156 This section draws on Basilevsky (1994). 
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covariance matrix of the observed indicators (Σ).157 Eigenvalues and eigenvectors are 
uniquely determined for the given data set. Once the eigenvectors are known, the vector 
of “factor score coefficients” (or “weights”) associated with principal component ξi can 
be computed by dividing the corresponding eigenvector (Πi) by the square root of the 
corresponding eigenvalue (λi). To obtain individual j’s unique, possibly multi-
dimensional, IMI score (or “factor score”), the matrix of factor score coefficients needs to 
be post-multiplied by individual j’s data vector, obtained by deleting all entries in X not 
associated with j (see Equation B-1).158 Due to the standardization the IMI has a mean of 
zero and a variance of one.  
 

2.) Kernel Density Estimation: 

Sample statistics such as mean, variance, or range give only a crude description of 
the distribution of a random variable (x). It might be interesting to obtain an estimate of 
the density of x, using a sample of n observations {xi}. One possible approach for 
estimation would be to assume that the density follows a certain known functional form 
(e.g., a normal distribution) and estimate its characteristic sample statistics, such as mean 
and variance. However, frequently one might not know this functional form a priori. In 
this case, a kernel density estimation of the unknown distribution of x may be useful, 
since this non-parametric estimation method does not require prior knowledge of the 

functional form. The estimated density function, ^f (x) , of x can then be described as 
 

(B-3) 
n^ i

i 1

x x1 1f (x)=  K ,+
n h h=

−⎡ ⎤
⎢ ⎥⎣ ⎦Σ   

 
where xi is the ith observation of x, n is the sample size, K is the “kernel function” (also 
“weight function”), and h is the “bandwidth.” For example, a histogram could be 
described as a simple kernel density estimator, in which case K[z] would be equal to     
1[-1/2 < z < 1/2] and h would refer to the width of the intervals or “bins” (Greene 2005, 
p. 455).  

However, a histogram is a rather crude kernel density estimator and neither 
smooth nor continuous. More sophisticated kernel density estimators use a continuous 
kernel function (see Greene 2005, Table 16.4). It has been found that the selection of the 
kernel function is only a minor issue in constructing the density estimator (Silverman 
1986). In my estimation I will use a Gaussian kernel, which is a common choice. What 
has been found to be crucial is the selection of the optimal bandwidth h, which affects the 
bias of the estimator in finite samples (Pagan and Ullah 1999). So far, no consensus has 
                                                 
157Formally, the Lagrangean expressions T T

i i i i i iL ( 1) (i=1,2,..p)= ∏ Σ∏ −λ ∏ ∏ − are maximized by 
choosing optimal Πi. The last part of Li is a normalization requiring the Πi to have unit 
length. Facilitation of the first-order conditions results in i i( I) 0Σ −λ ∏ = , which is solved 
for the p eigenvalues (λi) and their p associated eigenvectors Πi. 
 
158 The number of dimensions that the IMI has is equal to the number of principal 
components that are retained. 
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been reached how to choose h optimally (Greene 2005). A common approach is to use 
Silverman's “rule of thumb” (Silverman 1986): 
 

(B-4) 
1

3 1 5Q Qh=0.9min s, n ,
1.34

−−⎡ ⎤
⎢ ⎥⎣ ⎦

 

 
where s is the sample standard deviation, and Q3 and Q1 are the third and first sample 
quartiles, respectively. In my estimation I will use this rule to select the bandwidth.  
 

II) Mathematical Appendix for Chapter 4 

1.) Optimal Migration Strategy: 
 

Lemma 1: Conditions for Validity (and Optimality) of the Internal Migration 
Strategy  

Let MD= t
1-

α

α
+ , 1 *E w Ttαδ

δ
−

=  and IMt t= , then the following holds 

1) Condition 1: If 1C1=E D( A t )α

δ
− +  is positive then IMn 1> . If C1=0 then 

IMn 1= . 

2) Condition 2: If { }1 * 11 ADC2=D A Tt E w 1 (1 ) w t
Tt

α α
αα δ α δ

δ
− −⎧ ⎫ ⎧ ⎫+ − = − − − + +⎨ ⎬ ⎨ ⎬

⎩ ⎭ ⎩ ⎭
 

is positive then IM IMn t T< . If C2=0 then IM IMn t T= . 
 

Inserting C1 and C2 into the solutions of Table 4.1 proves Lemma 1. Condition 1 
ensures that trip frequency is larger or equal than one.159 Condition 2 guarantees that 
internal migrants do not spend more time at home than their total time endowment is. 
Numerical simulations show that a failure of Condition 2 is highly unlikely for the U.S. - 
Mexican case, as the wage gap would need to vanish (see Figure C.3 in Appendix C).  
  

Return Migration Strategy: The partial derivation by n of the Lagrangian 
associated with Equation (2’) at the boundary where n=1 proves that C1 of Lemma 1 has 
to be non-positive for the Lagrangian multipliers not to become negative. The partial 
derivative by t can be simplified into the implicit function G: 
 

{ }{ } { }* 1 1 * *1.G( ,t)= w t A t t Tw (tw M t ) 0α− α α− α− δ
+α + −α − + + =

δ
,  

 
which defines tRM; as nRM is equal to one, the solutions of HTRM and CRM follow easily. 
 

                                                 
159 Condition 1 has an intuitive interpretation. If either the relative desire for home-time 
consumption is increased (lower δ), the cost of absence is increased (lower A), or the 
relative migration costs are lowered (M/w*) then more recurrent IM strategies are 
preferred over one-trip RM strategies. 
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2.) Optimal Migration Strategy: Partial Derivatives 

A) Internal Migrants: Let X= (nIM, tIM, RIM, CIM, tIM*) be the optimal solution of 
the internal migrant as defined in Table 4.1. Then the partial derivates are (with 
superscripts suppressed):  
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where *w=w - w∆ , MD = t
1-

α+
α

and *1E w Ttα− δ
=

δ
. Superscripts “b)”,”c)”, and ”d)” require 

that for the indicated sign to be valid, Condition A2-b, A2-c or A2-d holds, respectively; 
#) requires tIM>1 for the indicated sign.  
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B) Return Migrants: Let G(.) be the implicit function that defines tRM. Then, the 

partial derivative of G with respect to tRM is  
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(with superscripts suppressed). The first term in braces must be negative for G(.)=0 to 
hold. Hence, the partial derivative will be positive as long as α>0.5. Since this is not a 
restrictive assumption for a return migrant, I assume that it holds when indicating the 
signs of the following partial derivatives, making use of the implicit function theorem:160  
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migrants (where X may be any parameter). Finally, the partial derivatives of CRM are: 
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where *w=w - w∆ and “#” denotes the fact that ,  , 0.5δ αδ α > is a sufficient condition to 
obtain the indicated sign.  
 
3.) Migrating or Staying: 

Let UNM, URM, and UIM be the maximal utility of non-migration, return migration, 
and internal migration, respectively. Let ∆NMRM=UNM – URM and ∆NMIM=UNM – UIM. 
Then, the following is true: 
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where * *F (Tw t(w w) M t )(A t )α α= − − − − + ; c) requires Condition A2-c) to hold for the 
indicated sign. 
                                                 
160 Please remember that as α falls, the degree of homesickness rises. Numerical 
simulations show that an agent for whom α is below 0.5 is characterized by such a strong 
level of homesickness that he would not choose a return migration strategy.  
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4.) A NELM Utility Function  
Probably the most important characteristic of the “New Economics of Labor 

Migration” school (NELM) (Stark and Bloom 1985; Stark 1991) is the assumption of a 
unitary household that jointly chooses the optimal allocation of labor and capital in order 
to maximize household welfare. Short of treating the household as one unit, some NELM 
researchers have modeled the household head’s utility function to exhibit strong altruism 
towards his family. The utility functions range from perfectly altruistic, in which the 
migrant only cares for his family’s well-being (e.g. Stark and Fan 2007), to mixed ones 
that combine selfishness and altruism (e.g., Faini 2006). It turns out that my model, as 
described in Equations (4-1) and (4-2), can easily accommodate such a self-caring altruist 
if a few simple modifications are made. 

Assume that the household head derives utility (UH) from his own consumption 
(CH) and from the wellbeing of his family (UF). His remaining family, being a “good” 
family, does not only value own consumption (CF) but also strives to spend more time 
together with their breadwinner (HT). Indeed, assume that increases in consumption are 
only valuable to them if they come along with more HT. CF and HT are thus 
complementary; I assume perfect complementarity for simplicity. While the household 
head may work in the U.S. or at home, his family fully relies on his transfers (R).161 One 
can now rewrite maximization problem (4-2), the household head’s choice of the optimal 
migration strategy, as  
 

(B-5) 

( )
{ }

H H F

H * *

F

F F

*

F *

HC ,R,n,t

Max  U C , U

S.t.  C M max{n 1,0}M R Tw nt(w w)
       C R
       U  = min {HT(n, t),sC }
       max{n,1}(t t ) T
       C , n, t, t 0;  n {0,1,2,...} 

+ + − + ≤ − −
=

+ =
≥ ∈

 

 
Despite the considerable change in the setup, now being in accordance with the 

NELM school, optimal solutions concerning remittances, migration patterns, and home-
time consumption as well as comparative statistics remain unchanged. In this revised 
model, emigration now amounts to an abandonment of the migrant’s family, regrettably, 
not an unheard-of story. When migration costs increase such a desperate move becomes 
more likely.  

                                                 
161 As an option, one could easily include some non-household head income from a 
working wife or child. If one assumes this income to be fixed from the migrant’s 
perspective it would not affect the first-order conditions, besides lowering the marginal 
utilities of UF, which is similar to a rise in A in the Cobb-Douglas example. 
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III) A Simple Model of Migrants’ Receipt of Social Network Help 

In each situation in which a migrant i might need some assistance type j (see 
Section 2.3), I assume that he has two options: Either he can draw on help by others (H) 
or not (NH), for example, because he has no need for help or has own means; further, led 
the utilities UH and UNH be associated with the choices H and NH, respectively. I assume 
that the difference in these two utilities, ∆U = UH - UNH, consists of a random and a 
structural part, latter of which is driven by two main factors: a migrant’s need or desire to 
receive help (XN) and his costs of obtaining help (XC).162 I expect that a migrant’s 
likelihood to receive assistance increases if his need is higher; for example, because he 
has no immigration documentation, is a dependent, or less able to use own means (see 
Massey and Espinosa 1997). I expect that an individual is less likely to draw on help if 
his costs of obtaining it are high, chiefly if he has limited access to social networks.  

It is impossible to observe the utility difference ∆U. Yet, one may record the 
discrete random variable, yij, recording if the migrant i received help for assistance type j. 
This discrete random variable should take on the value of one if UH > UNH holds and zero 
else: 
 

(B-6) { } { }N C
ij ij 1j ij 2 j ij ijy 1 U 0 1 X X 0= ∆ > = β +β + ε > . 

 
If eij, the random part of ∆Uij, follows a standard normal distribution, which I 

assume, it can be shown that the probability that individual i chooses help for assistance 
type j is 
 
(B-7) ( )N C

ij 1j ij 2 j ijP F X X= α +β +β ,  
 
where F(.) is the standard normal cumulative distribution function, β are the parameters to 
be estimated, and α is an intercept (e.g., see Greene 2005). Equation (B-5) can then be 
used to obtain the joint probability density function of the sample, which can be used to 
estimate the parameters β by means of maximum likelihood estimation (see Greene 
2005). 
 
 

                                                 
162 This is known as a “random utility model” (see, e.g., Train 2003, Chapter 2).  
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Table C.1: Summary of Literature on Social Network Assistance by Migration Step 

General Information: Type of Assistance (ii): 
Study Author(s) Research 

Topic 
Methodology

; Network 
Type (i) 

Information & 
Risk  

Initial 
Financing 

Domestic 
Dislocation 

Border 
Crossing/ 
Smuggler 

Initial U.S. 
Lodging 

U.S. 
Employment 

Adler (2002) Ethnic 
brokers 

Interviews 
 

 E   E - ex-post 
pay 

E - search E - refer, 
recruit   

Aguilera & 
Massey (2003) 

Networks & 
employment  

Regression; 
nuc & ext 

     F - refer, 
search  

Alarcón (1992)  Impact of 
migration 

Descr. stats; 
nuc & ext 

L - “Nort-
enization”  

    L 

Amuedo & 
Mundra (2004) 

Networks & 
employment  

Regression; 
nuc & ext 

     F 

Andreas (2001) Border 
smuggling 

Interviews; 
nuc & ext 

   L - ex-post 
pay, refer  

  

Avila et al. 
(1998) 

Migration 
patterns  

Descr. stats; 
kin 

  E/S–sust. 
in border  

E - company   

Baines (1995) European 
emigration  

Lit. review; 
nuc 

E - letters & 
stories  

E - remit. 
finance trips 

 L - border 
crossing 

  

Banerjee (1984, 
1990) 

Prior info & 
migration. 

Descr. stats; 
nuc & ext  

F - specific 
vs. general, 
motivational  

    E - pre-
arrange, refer, 
recruit 

Bastida (2001) Networks & 
female migr. 

Interviews; 
kin  

L    E - protection E  E - search  

Boyd (1989) Migration 
theories 

Lit. review; 
nuc & ext 

E - info in 
remittances 

L   L L 

Caces (1986) Job aid  Interviews F - specific 
job info, 
expectations 

    F - info, teach, 
search 

Carrington et al. 
(1996) 

Dynamic 
migration 
model 

Mathematical 
model 

L  L   L M - search 

Chavez (2003) Traditional 
health care  

Case study; 
nuc & ext 

      

Chavez (1990) Housing & Interviews;     F/S - LT L 
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settlement nuc & ext  housing  
Chavez (1992) MX  - U.S. 

migration 
Descr. stats; 
nuc & ext 

E - stories    E - ex-post 
pay, refer, 
pre-arrange  

E  E/S - pre-
arrange, refer, 
recruit  

Choldin (1973) Migration & 
assistance  

Descr. stats; 
nuc & ext 

L  E - 
company 

S - receive 
new arrivals  

S S - search  

Cohen et al. 
(2003) 

Transnational
ism  

Descr. stats;  
nuc & ext  

 E    S - housing  

Colussi (2003) Migration 
decision  

Simulation       L - search 

Cuecuecha 
(2005) 

Social 
assistance  

Regression     S   

Durand (1994) Mexican 
migration  

Descr. stats/ 
life stories; 
nuc & ext 

E - “rules of 
game,” costs 
& objectives 

E - finance E - border 
sustenance, 
company 

E - ex-post 
pay, refer, 
pre-arrange,  

E  E - search, 
recruit 

Epstein (2002) Location 
choice 

Model  M – migration 
is signal  

     

Espinosa (1997) 
Massey & 
Espinosa (1997) 

Migration & 
social capital  

Descr. stats/ 
Regression;  
nuc & ext  

E - costs, 
feasibility,  
migr. culture 

S   L - 
company 

E /S - refer & 
search; L- ex-
post pay 

E /S - ST 
or LT 
housing 

E/S - search, 
refer, teach 

Fernández-Ruiz 
(2003) 

MX migrat. 
history  

Life stories; 
nuc & ext 

E -“mental 
condition.”,  

E - initial 
finance  

 E - refer, ex 
post pay 

E  E - search, 
recruit 

Garcia (2005)  Network 
development   

Interviews; 
nuc & ext 

    L F/S -refer, 
search 

Genicot & 
Senesky (2004) 

Migration & 
coyote use 

Regression; 
nuc & com 

M - border 
crossing.  

L - credit for 
border cross.  

 M - crossing 
mode  

S   S - search 

Glick (1999) Co-residence  Regression; 
kin  

    F/S - LT 
housing  

 

Goldring (1992) Transnational
ism 

Descr. stats; 
nuc & ext 

E - cheap 
housing 

E E - border 
sustenance 

 E - access 
to housing  

E - refer, 
search 

Graeme Hugo 
(1981) 

International 
migration 

Lit. review; 
nuc & ext 

E - migration 
is signal 

L   L L 

Graves & 
Graves (1974) 

Adaptation 
strategies 

Lit. review; 
nuc & ext 

  E - share 
costs 

 E E - search 

Kemper (1977)  MX internal 
migration  

Case study 
nuc & ext 

L     E - free 
housing  

E - search, 
recruit,  



 

 

175

Lindstrom 
(1996) 

Migration 
theories 

Regression; 
nuc 

 L   L  L 

Lomnitz (1976, 
1977) 

Network 
assistance  

Case study 
nuc & ext 

L - 
motivational 

   E - free ST 
housing 

E - refer, 
teach 

Lopez-Castro 
(1986) 

Migration 
case study 

Descr. stats; 
nuc & ext 

L - border 
crossing 

E  L -  info, 
company 

L - evading 
INS 

E E - refer 

Lopez-Castro 
(1998) 

MX -U.S. 
smuggling 

Discussion 
nuc & ext 

   F - refer, ex-
post pay 

L   

Luke et al. 
(2004) 

Marriage &  
networks  

Regression; 
kin 

    L L - refer 

MacDonald & 
MacDonald 
(1964) 

Italian chain 
migration  

Lit. review; 
nuc  

E - 
opportunities 

E   E - ex-post 
pay 

E E  

Massey, et al. 
(1987) 

Mexican 
migration 

Descr. stats; 
nuc &ext  

  L - 
company 

E- ex-post 
pay 

E/S E - info, refer, 
recruit  

Menjivar (2000) Migration & 
networks 

Interviews   L - risk 
reduction 

S E - 
protection 

L - info, ex- 
post pay  

E  E - info, refer, 
search 

Mestries (1994) Labor 
migration  

Descr. stats 
nuc & ext 

L - job 
vacancy 

  E - ex post 
pay, refer 

L E –search, 
recruit., teach  

Mines (1981, 
1984) 

Migration 
case study 

Descr. stats; 
nuc & ext 

E - job advice    E/S - LT 
housing  

E/S - info, 
teach 

Monto (1994) Labor 
migration  

Descr. stats; 
nuc & ext 

   S - ex-post 
pay 

S E - refer, 
search, recruit, 

Morawska 
(1990) 

Migration  Lit. review; 
mainly ext 

L - job 
vacancy 

E/S - pay 
transport 

  E - pool 
resources 

E - refer  

Munshi (2003) Networks & 
employment  

Regression      F - search,  

Papail (1998) Migration & 
networks 

Descr. stats; 
nuc & ext 

 S - financing   S - free ST 
housing  

S - search, 
pre-arrange,  

Rodriguez 
(2001) 

Mexican 
migration 

Life stories;  
nuc & ext,  

  E - border 
sustenance 

E - refer E  E - refer  

Sassen (1995) Labor market 
(general)  

Lit. review ; 
nuc & ext 

E- jobs     E - info, refer, 
recruit, search, 

Singer & 
Massey (1998) 

Border 
crossing 

Regression;  
 

L - border 
crossing  

 E - moral 
support 

F - info, refer   

Spener (2001, U.S. – MX Interviews;   F - border F-ex-post   
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2004) smuggling nuc & ext sustenance pay, pre-
arrange 

Tapia (2003) Mexican 
migration 

Lit. review; 
nuc 

L - migration 
culture 

L L -
protection  

L - refer L L- search 

Taylor (1986) Migration 
decision 

Regression; 
nuc 
 

M - info and 
risk   

    L   

Tilly & Brown 
(1967) 

Networks & 
migration 

Case study;  
nuc & ext 
 

L - motivation 
 

   S 
 

S  
  

Trigueros & 
Rodriguez 
(1988) 

Migration and 
family 

Case study;  
nuc & ext 
 

    L - free ST 
housing 

L - search 

Waldinger 
(1997) 

Networks & 
employment 

Interviews F - job type & 
vacancy  

    F - refer, info  

Wilson (1994) Networks & 
relocation 

Life stories;  
nuc & ext 

F - job 
vacancy 

 L  L  E- search, 
recruit 

Winters, et al. 
(2001), Davis & 
Winters (2001)  

Migration & 
networks  

Regression; 
nuc 

E - general. 
vs. specific 
knowledge 

  L  L L - info 

Zahniser (1999) Migration & 
return  

Regression L - risk 
reduction 

 L  L - refer, ex 
post pay 

L L - pre-
arrange, 
search, refer. 

 

Notes: All listed studies relate to social networks and migration, mostly Mexico – U.S. migration. Only social network assistances occurring between decision 
making and first U.S. employment are included (see text). (i) If applicable, I indicate the type of the social network: kinship networks (“kin”), nuclear family 
networks (“nuc”), or extended family and friendship networks (“ext”). (ii) Indicates if a study focused on a certain type of assistance (F), mathematically 
modeled it (M), gave further examples or explanations for it (E), provided statistics on it (S), or merely listed it (L).  
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Table C.2: Social Network Assistance in Other Mexican Migration Studies 

Chavez  (1990) (*) > 75 75
Cohen et al. (2003) 80
Espinosa (1997) (+) 15 17 23 64 64
Garcia (2005) 70
Genicot & Senesky (2004) 47 70 60
Glick (1999) (*) 40
Massey et al. (1987) 9 40
Mines (1981) (*, #) 27 59
Papail (1998) 29 95 75
Tilly (1990) 56 50 54

Job 
Search

Initial 
Financing

Finding
Smuggler

Smuggler 
Payment

Initial U.S. 
Lodging

 
Notes: All entries are in percent and rounded. (*) Lodging assistance refers to long-term housing. (+) 
Assistances 3, 5 and 6 report “information on border crossing,” “help finding a place to live,” and 
“information on available jobs,” respectively. (#) Date shows only reported help since 1970. 
 

Table C.3: Social Network Assistance by Type of Helper (MMP) 

U.S. Safe Haven Job Aid
Travel

Company
Smuggler 
Payment

U.S. Lodging 
Assistance

Job 
Assistance

Kin 35.8% 75.0% 55.8% 51.0% 48.9%
Friends 58.7% 15.0% 26.4% 41.4% 28.8%
Community 0.0% 0.0% 7.0% 4.0% 3.4%
Employer 0.0% 9.0% 8.1% 0.0% 4.9%
Other 5.5% 1.0% 2.7% 3.6% 2.6%

Border Crossing
Overall
Average

 
Notes: If no assistance was received, or assistance was not applicable or unknown observation was 
dropped. 
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Table C.4: Profile of Migrants and Social Networks (Original and Secondary Data 

Sets) 

Variable OWN EMIF1 EMIF2 MMP
Individual is male 100.00 92.04 96.02 93.22
Age of individual 35.95 27.89 30.64 41.84
Individual is household head 73.81 81.29 70.54 100.00
Individual is married N/A 71.87 57.40 67.17
Completed < 6 years of education (%) 28.57 3.93 3.55 38.41
Completed 6-8 years of education (%) 42.86 46.60 49.44 28.41
Completed 9-11 years of education (%) 16.67 38.63 30.70 20.00
Completed 12-14 years of education (%) 2.38 8.73 7.71 8.75
Completed > 14 years of education (%) 0.00 1.95 8.52 4.43
Number of U.S. trips 1.00 1.00 3.19 2.41

# of nuclear family members with U.S. trip 3.30 N/A N/A 2.06
# of extended family members with U.S. trip 16.00 N/A N/A 12.31
# of friends with U.S. trip (*) 3.60 N/A N/A 6.88

Unemployed (%) N/A 0.08 N/A 0.00
Commerce (%) N/A 2.14 N/A 4.76
Service and Retail (%) N/A 28.22 N/A 25.14
Agriculture (%) N/A 32.99 N/A 19.65
Manufacturing and Industry (%) N/A 13.18 N/A 46.19
Other or unknown (%) N/A 8.54 N/A 9.02

Urban (>2500 inh.) (%) 47.60 42.87 43.40 89.51
Migration states (%) (I) 100.00 25.85 38.70 46.93
North. Border States (%)  (II) 0.00 11.34 12.45 13.42
Various A (%)  (III) 0.00 18.39 13.92 23.81
Interior States  (%) (IV) 0.00 12.03 12.39 4.28
Various B (%)  (V) 0.00 17.77 17.06 6.97
South-West. States  (%) (VI) 0.00 14.64 8.36 8.37
California (%) N/A 29.26 56.23 53.37
Texas (%) N/A 26.38 18.61 14.37
Illinois 12.22
Arizona (%) N/A 13.71 5.48 1.73

Individual 
Characteristics 
(1)

Social 
Networks (1)

Destination (2)

U.S. 
Employment (2)

Origin (3)

 
 

Notes: Table reports mean or percentages (“%”). (1) Refers to point of interview, except for U.S. trips and 
networks in own sample, which are at time of trip; (*) only best friends for own sample. (2) For EMIF1, 
intended U.S. job and intended U.S. destination. (3) I - Guanajuato, Michoacán, Jalisco and Colima; II - 
Baja California, Sonora, Chihuahua, Coahuila, Nuevo León and Tamaulipas; III-Sinaloa, Durango, Nayarit, 
Zacatecas, San Luis Potosí and Aguascalientes; IV - Federal District, State of México, Querétaro, Hidalgo 
and Tlaxcala; V - Oaxaca, Guerrero, Puebla and Morelos; VI - Veracruz, Tabasco, Chiapas, Campeche, 
Yucatán and Quintana Roo.  
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Table C.5: The Cross-Sectional Determinants of Migration Intensity: 

Descriptive Statistics  

Variable Description Mean SD Min Max
IMI Index of Migration Intensity 0.01 1.01 -0.55 0.62
Age group: 20ies Individuals aged 18-29 0.16 1.09 0.00 1.00
Age group: 30ies Individuals aged 30-39 0.31 1.37 0.00 1.00
Age group: 40ies Individuals aged 40-49 0.25 1.28 0.00 1.00
Age group: 50ies Individuals aged 50-59 0.16 1.09 0.00 1.00
Age group: 60ies Individuals aged 60-59 0.12 0.96 0.00 1.00
Years of education Years of education. 6.12 12.38 0.00 28.00
Time since 1st U.S. trip # years since first trip to U.S. 18.34 36.19 0.00 64.00

Household size # of household members (wife and children) 4.83 8.75 0.00 19.00

U.S. networks 
(nuclear family) # of siblings and parents who have ever migrated 4.75 10.12 0.00 12.00

U.S. networks 
(extended family)

# of uncles, aunts, cousins, nephews, and siblings-
in-law who have ever migrated 15.27 55.70 0.00 181.00

Land owned # of hectares of land owned prior to first U.S. trip 0.33 7.70 0.00 115.00
Factories # of factories in municipality per 1000 inhabitants 1.97 9.98 0.00 43.83
% below  2x minimum 
wage 

% in municipality that earns less than twice 
minimum wage 0.33 0.51 0.07 0.96

Average rainfall in state Average rainfall in state since 1941 (liters) 0.74 0.74 0.20 1.52
Clinic in community Dummy if community has a clinic 0.42 1.46 0.00 1.00
Sport fields # of sport fields in community per 1000 0.73 2.44 0.00 5.00
Plaza Dummy if community has a central plaza 0.92 0.81 0.00 1.00

Return culture Dummy if migrants usually return home for the 
patron saint's day of the community 0.84 1.09 0.00 1.00

Crimes # of crimes in municipality per 1000 inhabitants 1.27 4.57 0.00 14.36
% phone service % of households in community with a phone 0.33 0.53 0.00 0.86
Post office Dummy if community has a post office 0.86 1.02 0.00 1.00

Distance to U.S. border Air-line distance of state capital to U.S. border 
(1000 miles) 0.38 0.43 0.01 0.60

Highway access paved Dummy if street from community to next highway 
is paved 0.93 0.74 0.00 1.00

Community population # of inhabitants in community (millions) 0.12 0.82 0.00 1.65  
Source: MMP 114 (own calculations). 
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Table C.6: Correlation Coefficients of IMI Indicators (Alternative Indicators) 

Mea SD HC
1 2 3 4 5 6 7 8 9 10

% of time in US 1 0.43 1.28 -
# years w/o return 2 0.35 1.22 0.95 -
% of Income remitted 3 0.18 0.64 -0.22 -0.21 -
Remittances (dummy) 4 0.76 1.29 -0.32 -0.31 0.48 -
House Index 5 -0.30 2.09 0.61 0.58 -0.31 -0.34 -
Business Index 6 -0.11 1.42 0.41 0.37 -0.17 -0.24 0.43 -
% HH  in US 7 0.34 1.31 0.63 0.60 -0.41 -0.45 0.60 0.38 -
Wife  in US 8 0.33 1.43 0.61 0.57 -0.41 -0.46 0.56 0.37 0.90 -
% res. kids  in US 9 0.31 1.32 0.55 0.52 -0.34 -0.36 0.53 0.35 0.86 0.68 -
English knowledge 10 1.72 4.59 0.55 0.49 -0.25 -0.24 0.50 0.28 0.51 0.49 0.44 -
Long-term Permit 11 0.40 1.49 0.57 0.48 -0.28 -0.29 0.45 0.30 0.56 0.52 0.51 0.52

HT Remit PC SC

HC

PC

Remit

HT

SC

 
Notes: Table reports Pearson correlation coefficients in cross-section. Coefficients that are greater than 0.4 
and 0.8 are in bold and italics, respectively. 
 

Table C.7: Robustness of the Cross-Sectional IMI  

All HT Remit PC SC PAF MLF
Spearman correlation coeff. of ranks 0.94 0.96 0.87 0.99 0.97 0.93 0.99 0.97 0.99 0.99
Mean difference in rank 110 52 472 135 276 371 64 240 148 152
%  less than SD diff. in factor scores 96% 89% 87% 100% 100% 96% 100% 96% 100% 100%
% less than 0.2* SD diff. in rank 89% 95% 80% 99% 94% 97% 99% 99% 100% 99%
Difff. in variance explained (1. comp.) -0.12 0.00 0.04 0.01 -0.01 0.04 0.01 0.05 N/A N/A
Number of components (EV>1) 1 1 1 1 1 1 1 2 1 1
Number of indicators 4 5 7 6 6 6 7 9 6 6
Sample size 4324 1601 4324 4324 4324 4324 4324 4322 4324 4324

Panel
 (1)

Dummy 
Free (2)

Large 
Set (4)

Replacing Indicators (3) Factoring (5)

 
 

Notes: For each column an independent factor analysis was carried out (PCA for 1-4), and factor scores 
were computed and used to order samples. Factor scores and rankings were then compared to the ones from 
the cross-sectional IMI (see Table 3.3). (1) Only indicators available for panel PCA are used. (2) All non-
interval indicators are replaced by continuous substitutes or dropped. (3) Alternative indicators are used. 
For example, for “PC” the house index was replaced by a business index (see Table C.6 for alternative 
indicators). “All” refers to simultaneous replacement of all indicators. (4) All indicators listed in Table C.6 
are used together (except 4 and 7). (5) Different factoring techniques used (“MLF” = Maximum Likelihood 
Factoring, “PAF” = Principal Axis Factoring).  
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Table C.8: Robustness of the Panel IMI 

Factor Scoring Coefficients: I II III IV 1960s 1970s 1980s 1990s 2000s
% time in U.S. 0.39 0.40 0.43 0.40 0.45 0.42 0.39 0.36 0.36
House Index 0.18 0.17 0.16 0.14 0.10 0.16 0.23 0.26 0.30
% HH in U.S. 0.38 0.38 0.39 0.41 0.37 0.40 0.37 0.35 0.39
LT-Permit 0.37 0.37 0.40 0.39 0.44 0.39 0.35 0.33 0.32
Eigenvalue 2.16 2.13 1.91 2.03 1.82 1.96 2.17 2.33 2.13
% of variance explained 54% 53% 48% 51% 46% 49% 54% 58% 53%
Sample Characteristics:
Survey year 1987-91 1992-96 1997-01 2002-05 various
Observation years <1991 <1996 <2001 <2006 1960-69 1970-79 1980-89 1990-99 2000-05
Communitites (MMP-No.) 1-19 25-52 53-89 90-114 various
Sample Size 10971 10297 8924 5008 1292 1921 2463 2485 380

1960ies 1980ies
0.98 1.00
87% 100%

Results of Independent PCAs According to

Spearman correlation coefficient of ranks
% with less than 10% difference in ranks

(III) Different Weighting of 2000s Sample: 
Applying Weights from 2000s versus Weights from

(I) Survey Year of Community (II)  Observation Years

 
 

Notes: Table shows results of independent principal components analyses of several sub-panels. Factor 
score coefficients are from first principal component and serve as “weights” in calculating factor scores. (I) 
MMP panel is split into four cohorts according to survey year. (II) Only individual-year observations from 
given decades are included. (III) Factor scores of 2000s sample, when using 2000s weights, are compared 
to factor scores of 2000s sample, when using weights from 1960s and 1980s, respectively.  
 

Table C.9: Simulation Baseline Parameter Values and Ranges 

Parameter/ Variable Symbol Unit Default 
Value Range Source/ Explanation 

 System Parameters  
U.S. Wage w* 1000$ 1.2 [0.6, 2] MMP (recent median) 
Mexican Wage w 1000$ .25 [0.125, 0.5] MMP (recent median) 
Migration Costs (per trip) M 1000$ 1.5 [0.25, 15] MMP (smuggler fee + w) 
Total Time T months 120 120 10 years 
$-Time Scale s $/months 1 [0.2, 5] See footnote 95 
HT of Non-Migrants L -- 120 -- Constant > HT of migrants 
 Taste Parameters  
Degree of Homesickness α 0.65 [0.35, 0.95] 
Comfort of Living in US  A 15 [3, 45] 
Desire for Consumption δ 

none 
0.65 [0.35, 0.95] 

Model calibration 
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Table C.10: Econometric Studies Analyzing the Effect of U.S. Border Enforcement on the Flow of Illegal Mexican Migration 

 

Study

Author(s) Technique Size Period Instruments US wages MX wages
Signifi-
cant? Min Max Prefe-

rred

Angelucci (2005) Stay/ 
migrate

Linear prob. model 
(OLS/ IV) 135,260 1972-

1993
Yes

(less) -0.025 -0.007 -0.013 Real DEA 
budget

[- 0.65, 
-1.26] Peso-wage (+) Wage-index 

(+/0)

Carrion & 
Sorensen (2006)

% village in 
U.S. state j

Nested logit (OLS/ 
IV) 17,631 1976-

2001
Yes

(less) -0.93 1.09 -0.46 border states' 
polit. clout

Gathmann 
(2004)

Stay/ 
migrate

Linear prob. model 
(OLS/ IV) 71,060 1978-

1998 No -0.012 -0.084 -0.021 Nominal budget 
of DEA

[-0.43, 
-3.05]

Predicted wage 
(+)

Predicted wage 
(-)

Genicot & 
Senesky (2004)

Stay/ 
Migrate Cox's prop. hazard 12,458 1967-

1995 No -0.121 0.005 --- Avg. MX wage 
(0)

Avg. US wage 
(0)

Hanson & 
Spilimbergo 

(2001)

# Appre-
hensions

OLS/ IV (level, 
first differences) 342 1968-

1996
Yes

(less) 0.533 1.292 --- Defense budg., 
elections, other

[-0.53, 
-1.292]

Wage in pesos 
(0) & dollars 

(+/0)

Real wage (-), 
min. wage (0)

Hanson & 
Spilimbergo 

(1999)

# Appre-
hensions bivariate VAR 240 1977-

1996 No 0.605 --- Real wage (+), Real wage (-)

Kossoudji (1992) Duration in 
Mexico Duration model 1,860 1974-

1979
 Yes

(more) 0.362 ---

Orrenius& 
Zavodny (2003)

# Appre-
hensions

OLS/ IV (first 
difference) 335 1969-

1996 Mixed –0.491 0.578* --- Defense budg., 
past enforce.

[-0.58, 
0.49]

Real wage (0), 
min. wage (0)

Real wage 
(-/0), min. 
wage (0)

Reyes et al. (2002) Stay/ 
migrate

2 stages: logit 
(1st), OLS (2nd)

11,241/ 
28 

1970- 
1998 No 0.17 

(a)
0.353

(a)
0.24
(a) ---

Richter et al. 
(2005)

% village 
that 

migrates 

Dynamic model 
(OLS) 1,759 1980-

2002
 Yes

(more)
0.011 --- +3.77

U.S. Border Enforcement

Coefficient

Ratio of U.S. & MX min. wage

---

Specification Data

Deterence 
Elasticity 
(at mean)

Wages

---

Dependent 
variable

---

 
Notes: Column 6 reports if border enforcement’s coefficient was significant at 5% level and caused more or less migration. All studies use line-watch hours of U.S. border patrol 
agents, except Kossoudji and Richter et al. who use number of apprehensions and change in border patrol budget, respectively. Columns 9 and 10 report border enforcements’ 
estimated coefficient (may not be comparable across specifications); negative signs indicate deterrence (except for Hanson). (a) Reported results are from second stage. 
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Table C.11: Determinants of Mexican Migration Behavior: Descriptive Statistics  

 

Category Description Mean SD Min Max

IMI: Index of Migration Intensity 0.03 0.37 -0.31 0.95
ME: Dummy if person starts new illegal U.S. trip in 
year t 0.03 0.17 0.00 1.00

Line-watch hours of U.S. Border Patrol Agents at the 
Southern U.S. Border (*) 2.90 1.90 1.24 9.80

Predicted monthly wages in Mexico 
(in constant 2000 pesos, thousands) 4.16 3.16 0.30 45.95

Predicted monthly wages in U.S.  
(in constant 2000 dollars, thousands) 1.17 0.30 0.51 3.83

# of parents of migrant that have gone to U.S. before 
year t 0.10 0.33 0.00 2.00

Number of green cards availabe to Mexicans (*) 0.00 0.00 0.00 0.00
Yearly change in Mexican CPI 38.79 35.03 4.55 131.83

Average 
Community 

IMI

Average of community members' predicted IMI in 
years t-2 to t-6 -0.09 0.14 -0.33 0.51

Proportion of  time spend in U.S. in 5 years 0.25 0.36 0.00 1.00
House index: house in Mexico (-1), no house (0), 
house in U.S. (1) -0.51 0.55 -1.00 1.00

Proportion of dependents that have gone to U.S. in 
last 3 years 0.11 0.27 0.00 1.00

Dummy of long-term U.S. immigration 0.17 0.38 0.00 1.00
Alt. Enforce-

ment
Total enforcement hours of U.S. Border Patrol agents 
by year and Mexican state (*) (see Appendix A) 1.48 0.56 0.85 3.75

Index of real earnings in Mexican manufacturing 116.27 31.10 72.26 164.04
Weekly earnings in U.S. construction (in constant 
2000 dollars) 599.24 19.75 568.20 644.79

Non-immigrant visas granted to Mexicans (*) 1.50 0.87 0.36 4.45
Temporary worker permits granted to Mexicans (*) 0.02 0.03 0.00 0.14
Growth in Mexican real per capita GDP (index) 0.01 0.04 -0.08 0.06
Unemplyoment rate in Mexico (in percent) 0.05 0.02 0.02 0.08
Unemplyoment rate in U.S. (in percent) 6.60 1.35 3.97 9.71
Dummy if year is subsequent to IRCA 0.67 0.47 0.00 1.00
Age of indiviudal 38.2 13.5 16.0 65.0
Sex of indiviudal (1= male; 2 = female) 1.15 0.36 1.00 2.00
Dummy if individual is married 0.67 0.47 0.00 1.00
Dummy: 6-8 years of education 0.26 0.44 0.00 1.00
Dummy: 9-11 years of education 0.12 0.33 0.00 1.00
Dummy:12-14 years of education 0.08 0.26 0.00 1.00
Dummy: >14 years of education 0.05 0.22 0.00 1.00
Hectars of land owned 2.10 36.77 0.00 3600
Number of businesses owned 0.15 0.39 0.00 4.00

Dependent
Variables

Baseline
Independent 

Variables

Alternative 
Visas

Alternative 
Wage

Additonal
 Macro 

Controls

Additional 
Individual-

Level 
Controls

IMI 
Indicators
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Table C.11: Determinants of Mexican Migration Behavior - Descriptive Statistics 
(Continued) 

 

Dummy if U.S.president was Republican in past 
period 0.66 0.47 0.00 1.00

Dummy if majority in Senate was Rebublicans in 
past period 0.40 0.49 0.00 1.00

Dummy if majority in House of Representatives 
was Rebublican in year t-1 0.16 0.36 0.00 1.00

Budget of DEA: Staffing and Appropriations - all 
sources (in constant 1995 dollars) (*) 676.09 341.05 237.70 1645.8

Number of Representatives from Southern border 
states in U.S. House of Representatives in year t 77.63 6.93 73.00 96.00

Highest within-party seniority of senators from 
Southern border states in year t 23.90 7.01 11.00 38.00

Number of Representatives from Southern border 
states in House approprations committee in year t 9.72 2.89 5.00 14.00

Number of Representatives  from Southern border 
states in House judicidary committee  in year t 7.61 1.40 6.00 10.00

Instruments
 for Border 

Enforcement

 

Notes: Statistics are based on ME panel, but are similar for IMI panel. (*) Measured in millions. 
 
Table C.12: First Stage Regression Results of Extensive Migration Behavior 

Correpsonds to Table 5.1, Column No. 4 6 7 8
Political 
Majority

Political
Majority

DEA 
Budget

Political
Clout

0.3885 0.4698
(0.005)*** (0.359)

0.0014 -0.1393
(0.006) (0.359)
4.3065 4.1216

(0.007)*** (0.847)*** 
0.0051

(0.001)*** 
-0.1250

(0.025)*** 
0.7508

(0.096)*** 
-0.1894
(0.216)
0.3109
(0.256)

Observations 346545 346545 346545 290392
Adj. R-squared without instruments 0.26 0.12 0.12 0.10
Adj. R-squared with instruments 0.76 0.78 0.80 0.05

# Members in House Judiciary 
Committee (from border states)

House Majority Republican 
(past period)
DEA Budget 
(constant 2000 Dollars, millions)
Senate Seniority (of senior senator from 
border states)
Size of House Delegation 
(from border states)

President Republican
(past period)
Senate Majority Republican 
(past period)

# Members in House Appropriations 
Committee (from border states)

 
Notes: ***", "**", "*"  significant at the 1%, 5% and 10% level, respectively. The dependent variable is 
line-watch hours. Standard errors in parentheses are robust to clustering at year level. Regressions include 
all second stage regressors.  
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Table C.13: Intensive Migration Behavior: Relative Magnitudes of Coefficients  

Coefficient from
IMI % US-Time U.S. Home Networks Visa

Predicted Mexican Wages -0.10 -0.22 -0.23 0.04 -0.18
Predicted U.S. Wages 2.66 8.16 5.08 0.30 0.74
Migration Networks 7.44 4.41 3.92 5.16 5.70
Green Cards 5.94 7.55 6.88 5.08 7.05
Mexican Inflation 0.03 0.04 0.03 0.02 0.03

Independent Variable is

 
Notes: Table shows magnitudes of coefficients, taken from Column 4 of Table 5.3 and columns 5 to 8 of 
Table 5.4, relative to border enforcement’s coefficient from same tables. 
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Table C.14: Determinants of Mexican Migration Behavior: Additional Specification Tests 

1 2 3 4 5 6 7 8

General Enforcement 
Non-Immig. Contract 15a Recall Non-lin. Non-Immig. Contract 15a Recall No Weights

IV-IFE OLS-IFE IV-IFE OLS-IFE IV-IFE OLS-IFE IV-IFE IV-IFE
0.0038 0.0051 0.0015 0.1504 0.0420 0.0411 0.0179 0.0112

(0.0013)*** (0.0019)** (0.0009)* (0.0224)*** (0.0103)*** (0.0127)*** (0.0055)*** (0.0034)***
-0.0115

(0.0019)***
-0.0021 -0.0022 -0.0030 -0.0030 -0.0020 -0.0036 -0.0050 -0.0026

(0.0008)*** (0.0008)*** (0.0007)*** (0.0030) (0.0034) (0.0029) (0.0024)** (0.0021)
0.0200 0.0153 0.0174 0.1632 0.0859 0.0684 0.0455 0.0709

(0.0071)*** (0.0047)*** (0.0085)** (0.0267)*** (0.0380)** (0.0272)** (0.0283) (0.0246)***
0.0318 0.0323 0.0336 0.1677 0.2014 0.2032 0.1450 0.1381

(0.0072)*** (0.0071)*** (0.0076)*** (0.0212)*** (0.0256)*** (0.0225)*** (0.0245)*** (0.0138)***
0.0790 3.2705 -4.2288 0.1207 0.1590 0.1639 0.1074 0.0929

(3.3130) (3.1674) (3.5998) (0.0310)*** (0.0328)*** (0.0319)*** (0.0285)*** (0.0202)***
0.0071 0.0048 -0.0020 0.4561 0.3764 0.5624 0.1810 0.3838

(0.0401 ) (0.0039) (0.0033) (0.3137) (0.3722) (0.3553) (0.2870) (0.2034)*
-0.0053 -0.0422

(0.0029)* (0.0157)**
-0.2268 -1.2727

(0.1267)* (0.7676)
Individual Dummies YES YES YES YES YES YES YES YES
LWH Instrumented YES YES YES YES YES
Observations 346545 346545 232701 24948 24948 24948 17664 24948
Enforcement Elasticity 0.33 0.58 0.18
∆ IMI if ∆-SD in LWH (#) 16.83% 21.68% 22.78% 8.22% 6.83%

Non-Immigrant Visas 
(millions granted to Mexicans)
Labor Contract Visas 
(millions granted to Mexicans)

Visas 

Border Enforcement 
(millions of line-watch hours)

General SpecificationVisas 
Intensive Migration BehaviorExtensive Migration Behavior

Mexican Inflation 
(annual change in CPI )

Enforcement squared
(millions of line-watch hours)
Predicted Mexican Wages 
(const. 2000 Pesos, thousands)
Predicted U.S. Wages 
(const. 2000 Dollars, thousands)
Migration Networks
(# of parents ever in US)
Green Cards 
(millions granted to Mexicans)

 
Notes: ***", "**", "*" significant at the 1%, 5% and 10 % level, respectively. Standard errors in parentheses are robust to clustering at year level. Regional 
enforcement is millions of total enforcement hours per year and Mexican state (see Appendix A). Columns 3 and 7 include maximum of 15 years of recall. Column 8 
uses no MMP sampling weights. (#) Normalized change in IMI: change in IMI due to standard deviation increase in border enforcement divided by IMI’s standard 
deviation (columns 5 to 8 refer to respective IMI indicator). All IV regressions use political majority instruments.  
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II.) Additional Figures 
 

Figure C.1: Robustness of the IMI to Changes in Extensive Migration Behavior 

-0.4

-0.2
0

0.2
0.4

0.6

1966 1971 1976 1981 1986 1991 1996 2001

Only Migrants Active in Current Period Active and Inactive Migrants
 

 

 Notes: Figure shows yearly average of IMI using two different panels (see text for definition). 
 

Figure C.2: Simulation of Optimal Migration Strategy  
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Notes: The Figure displays whether internal migration (“IM”) or return migration (“RM”) strategy 
is the utility-maximal migration strategy. Light gray marks the area where Condition 1 holds. All 
parameters are equal to their default values. 
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Figure C.3: Simulation of Condition 1 and Condition 2  

 
 
 

Notes: Figure displays whether Conditions 1 or 2 holds. Light gray marks area where the respective 
condition fails. In baseline scenario all parameters are set equal to default values. In worst-case 
scenario (“WCS”) parameters are set so as to make internal migration most unlikely. 
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Figure C.4: Simulation of Additional Conditions  

 
 

Notes: Figure displays whether Conditions A2a-d) hold. Light gray marks area where the respective 
condition fails. In baseline scenario all parameters are set equal to default values. In worst-case scenario 
(“WCS”) parameters are set so as to make internal migration most unlikely. 
 

Figure C.5: Map of U.S. - Mexican Border Regions, Crossing Points, and 
Enforcement Zones 

 
Notes: Blue and yellow signs mark main border crossing points and center of U.S. enforcement zones, 
respectively.  
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APPENDIX D 

 ADDITIONAL SPECIFICATIONS AND ROBUSTNESS TESTS 

 

I.) Robustness of the IMI 

Cross-Sectional IMI 
I examine the robustness of the cross-sectional IMI as given in Table 3.3 by 

comparing it to the factoring results of several other specifications. Judged on basis of the 
differences in factor structures, factor scores, and sample rankings – ordering the sample 
according to their factor scores - the IMI is very robust: Spearman correlation coefficients 
of the sample rankings fall only once below 0.94, commonly for more than 96 percent of 
the observations the factor scores deviate by less than one standard deviation, and only 
once does the factoring result in more than one principal components, according to the 
popular eigenvalue criterion (see Table C.7 in Appendix C).  

When I apply the specification of the panel IMI, which excludes indicators for 
remittances and English knowledge, to the cross-section, I find great accordance to the 
cross-sectional IMI. Both PCA results favor the use of only one principal component, the 
Spearman correlation coefficient of the sample rankings is 0.94, and 96 percent of the 
observations have a less than one standard deviation difference in factor scores (see 
column 1). I take this as an indication that the cross-sectional IMI and panel IMI are 
good substitutes. 

Replacing the indicators on which the cross-sectional IMI is based by alternative 
indicators does only cause minor changes for most cases (see columns 3 to 7). If 
indicators are replaced individually the effect is very minor. Yet, even if all indicators are 
replaced simultaneously, a very drastic modification, the PCA results remain satisfactory, 
as indicated by a 0.87 Spearman correlation coefficient for the sample rankings (see 
column 3). Strictly seen, PCA is only mathematically exact for continuous variables 
(Basilevsky 1994). Hence, I replace all non-continuous variables by continuous 
substitutes or drop them, if no substitute is available. I find little divergence from the 
cross-sectional IMI (see column 2). Using different factoring techniques, instead of 
principal components factoring, such as maximum likelihood or principal axis factoring 
has almost no effect (see columns 9 and 10, respectively). Lastly, even if I enlarge the set 
of indicators to nine, the sample rankings remain very comparable (see column 8). 

It could be that the variation in the IMI is driven by changes in extensive rather 
than intensive migration behavior. For example, individuals may enter and exit the 
migration flow without my panel adjusting for these changes. 163 The pertinent question 
is, in how far do these variations in extensive migration behavior affect the IMI? The 
Figure C.1 in Appendix C depicts the panel IMI against an alternative panel version, in 
which only active migrants are included, that is, only individual-year observations of 

                                                 
163 Irrespective of when an individual migrates for the first or last time, I use his full 
working-age life-time history in the standard panel. 
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migrants who reside in the U.S. in the current period. Despite the considerable difference 
in the two panels, both indexes progress almost identical over time (the Pearson 
correlation coefficient is 0.94). Since the active-migrant panel is by construction immune 
to compositional changes in extensive migration behavior, I take this as an indication that 
the Panel IMI is robust to changes in extensive migration behavior.  
 
Panel IMI 

In the MMP database the sampled migrants and communities vary non-randomly 
over time. Hence, the panel IMI may be affected by sample selection. In order to assess 
this potential danger, I split my panel into several sub-panels, perform independent PCAs 
on each, and compare the results (see Table C.8 in Appendix C). First, I group individual-
year observations into four cohorts according to their community’s survey year (see 
section I). I find that the factor score coefficients of the first principal component (i.e., the 
“weights”) change only little across cohorts. Secondly, I group individual-year 
observations by decade (see section II). I find that the overall weight structure remains 
the same over time, but that some weights differ. Notably, the “weight” associated with 
the house index gains over time.164 To better assess this effect, I conduct a thought 
experiment, trying to determine what would happen if the intensive migration behavior of 
a new-millennium migrant would be observed in the 1980s or 1960s: I compare the factor 
scores and ranking of the 2000s sample, when using the “correct” weights from the 
2000s, with its factor scores and ranking, when using the weights from the 1960s or 
1980s (see section III). I find very little difference.  
 

II.) Additional Simulations from Chapter Four 

I) Simulation of the Optimal Migration Strategy (Stage 2) 
Figure C.2 in Appendix C shows that whenever Condition 1 holds, the light gray 

area, the internal migration strategy as defined in Table 4.1 dominates return migration 
(“RM,” n=1). Since (nIM, t IM) is the unique extreme point of 2a-b), it constitutes the 
optimal migration strategy (if Conditions 1 and 2 hold). If Condition 1 fails, the dark gray 
area, the internal migration strategy is not valid and return migration dominates. 
 
II) Simulation of Conditions 1, 2, and A2 

I simulate Conditions 1 and 2, and the additional Conditions A2. I start by de-
picting the “baseline scenario” (“BS”), in which all parameters are equal to their default 
values. Then, I twist parameters within their ranges, as given in Table C.9 in Appendix C, 
so as to make internal migration most unlikely, i.e. the “worst-case scenario” (“WCS”). 
Light gray marks the area where the condition under consideration fails. 

Condition 1 verifies whether internal migration or return migration is valid and 
optimal. Migration costs relative to the U.S. wage, the comfort of living abroad, and the 
preference for consumption are most important for this calculation (see Figure C.3 in 
Appendix C). Condition 1 holds in the BS. However, if either A, δ, or M become large, 

                                                 
164 Mexican home ownership has grown over time leading to an increased variation in the 
house index. This could explain why recent decompositions load stronger on the house 
index. 
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return migration dominates. Return Migration strongly dominates in the WCS. Condition 
2 insures that the total time in Mexico, nt, does not exceed the total time endowment T. 
Figure C.3 confirms that Condition 2 is mainly determined by the U.S. – Mexican wage 
ratio. As long as the wage ratio is above 1.5, which is very likely, Condition 2 holds. 

I further simulate the additional Conditions A2, needed to establish the signs of 
the partial derivatives of the IM strategy. Condition A2-b) checks whether higher 
migration costs prolong average stays in the U.S. As shown in Figure C.4 in Appendix C, 
Condition A2-b) is virtually identical to Condition 2 and, thus not an additional 
constraint. Remittances rise with U.S. wages if Condition A-2c) is fulfilled, which is true 
as long as neither the wage ratio is very low, nor α very high. Higher U.S. wages shorten 
U.S. trips if Conditions A2-d) and A2-c) hold, which is very likely according to Figure 
C.4. 
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