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Chapter 1 – Introduction   

1.1 Background 

The study of migration impact on both sending communities and on areas that 

receive them has been a subject of extensive and growing literature in labor 

economics, development economics, and public policy analysis. In recent 

decades, migration studies have concentrated on the flow of labor within 

national boundaries as well as transnational migration. According to the 

United Nations Population Division (2006), in 2005, 191 million persons, 

representing 3 percent of the world population, lived outside their country of 

birth. Developed countries absorbed most of the number of international 

migrants, and sixty percent of the world’s migrants currently reside in 

developed regions. 

Migrants contribute to the economies of both the countries of 

destination and origin but in developing countries, remittances have become a 

significant source of income and financing. According to the United Nations 

International Migration 2006 Report, in 2004, remittances worldwide 

amounted to US$ 226 billion. Remittances to less-developed countries were 

estimated to be US$ 145 billion, representing the major source of foreign 

exchange and an important addition to the GDP for most developing 

countries. Mexico has the top position as a remittance destination in Latin 
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American countries with an estimated US$ 22.6 billion received in 2010, up 

from US$ 1.9 billion in 1990 and US$ 6.2 billion in 2000 (Word Bank , 2010).  

The predominant international migration from Mexico is to the United 

States, and the majority of migrants come from rural communities. According 

to the OECD, by 2005, rural areas in Mexico (localities with less than 2500 

inhabitants) account for more than 90% of the national territory, include 23.5% 

of the total population, which encloses about 24.3 million people, and 21% of 

the national employment. Approximately 57% of the rural population lives in 

conditions of poverty.  Rural areas contribute to only 2% of the national GDP 

(Cervantes-Godoy, 2009).   

Rural migration from Mexico to the US grew 92% from 1980 to 1994 

and 452% from 1980 to 2002 (Mere, 2007). This rural migration to US 

represents a significant flow of relatively low-skill workers whose 

productivity and wages are far higher in US than in Mexican rural 

communities. Some of the causes of this emigration from rural communities to 

US can be explained, according to Yunez-Naude and Taylor (2006), by the 

following situations: increase in agricultural productivity and urban growth in 

Mexico, and higher demand for unskilled labor in the US.  

The massive flow of labor away from rural areas has increased research 

interest in Mexico’s migration over the years. During the 1990’s the broader 

literature on migration in Mexico was focused on determining the size and 
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composition of the labor flow and the macroeconomic implications (Cornelius, 

1990; Durand & Massey, 1992; Durand, Kandel, Parrado, & Massey, 1996.) In 

recent years, emphasis has been placed on researching the effect of migration 

on the rural communities that migrants leave. Close attention has been given 

to the relationship of migration and development; for instance studies have 

been done on the relationship of migration and micro-enterprises at origin 

(Woodruff C. , 2007), migration and land productivity (Taylor & Lopez-

Feldmand, 2010), migration and the distribution of income (Mora Rivera, 

2005), among others. 

Moreover, recent literature has not answered concerns regarding how 

farm activity has been affected by migration. Along with this concern, 

questions have been raised regarding how rural labor flow affects food 

production and farm income. If migration and remittances positively affect 

income, micro-enterprises and land productivity, as found in the literature, is 

farm and non-farm income positively affected by migration as well? Or has 

migration exacerbated the gap between farm and non-farm income so that 

rural households depend less on farm activities?  

Rural households in Mexico traditionally have been dedicated to 

agricultural activities but because these households have become an important 

supplier of labor force allocated to migration and because a considerable 

proportion of those households receive remittances, I have set the goal to 
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identify the particular impact of migration on farm and non-farm income 

sources on those rural communities. 

 

1.2 Research Goals and Question 

As explained above, Mexican rural communities can be characterized by the 

following distinctions: they represent almost a quarter of the total national 

population of Mexico traditionally allocated to agriculture, more than a half of 

the rural population lives in conditions of poverty; they have become an 

important supplier of labor allocated to migration, so that a considerable 

proportion of rural households receive remittances from the US. Having those 

characteristics and a broad idea of the situation of rural communities in 

Mexico we may ask questions such as: when a migrant leaves a household, 

what happens to food production? What are the impacts of migration and 

remittances on rural income, poverty, and inequality? How do migration and 

remittances affect education and health outcomes? Furthermore, for the 

purpose of this research, I focus on the impact migration and remittances have 

on farm and non-farm income. Formally, the research question is stated as 

follows: What impact does migration to the US have on income generated by 

rural households in Mexico related to farm and non-farm activities?  
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1.3 Organization of the Thesis  

To begin the process of investigating my research question, I developed a 

literature review on the relationship of migration and development and on 

present relevant studies in the case of rural Mexico in Chapter 2. As we will 

see in this study, recent studies base their findings on the theory of New 

Economics of Labor Migration, NELM. For chapter 3, I set the basis for the 

NELM theory and use it to develop a hypothesis to our research question. In 

chapter 4, I present a recursive system of equations where I can formally state 

a testable set of hypotheses. In addition, I will describe a national rural 

household survey from Mexico that will provide the data to test our 

hypothesis. The final part estimates our model, present our results, and has a 

brief discussion of the implications of our findings, in chapters 5 and 6.  

  



7 

 

Chapter 2 – Literature Review  

The purpose of this chapter is to present a literature review of the links of 

migration and development at a theoretical as well as an empirical level. At a 

theoretical level, we will present how the theory surrounding the debate on 

migration and development has evolved over the past few decades. To 

illustrate how this debate has changed over time, we will use empirical studies 

that analyze the impacts of migration on rural development in Mexico. 

 

2.1 Theories on Migration and Development  

The discussion of the relationship of migration and development has changed 

over time.  The earliest, most influential school of thought on migration and its 

links with development can be assigned to the classical and neoclassical 

economic theory; both approaches argue that migration can be explained by 

geographical disparities in the supply and demand of labor (Lewis W. A., 

1954; Harris & Todaro, 1970). As a consequence of those disparities, the wage 

differential between rural to urban areas becomes the principal motivation for 

workers to move from low wage to high wage areas. The main result of this 

process is what the neoclassical economic theory defines as factor price 

equalization, a process that implies an ultimate convergence between wages at 
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the sending and the receiving areas, eventually removing incentives to 

migrate. 

The principal difference in the classical approach, the Lewis-type 

model, and the neoclassical approach, the Todaro model, is that Lewis’s works 

do not propose an explicit migration model.   His contribution is to explain the 

means by which an unlimited supply of labor in traditional sectors, rural 

areas, might be absorbed through capital accumulation and savings in a 

growing modern sector, urban areas (Lewis W. A., 1954). On the other hand, 

Todaro proposed a specific migration model in which each potential rural to 

urban migrant decides whether or not to migrate on the basis of an expected 

income maximization objective.  This is not a simple wage differential 

approach or demand driven analysis (wage differential between the 

traditional and the modern sector or labor demand from the urban areas); 

instead it looks at the expected income differential and the probability of 

finding a job (Todaro, 1969).  The essence of Lewis’s approach rests on the 

assumption that jobs are available in the modern sector (urban areas) in 

unlimited quantities, and the existence of unlimited surplus of labor in the 

traditional sector (rural areas.) In contrast, Todaro’s model focuses on the idea 

of individuals with expected income maximization behavior, so that rural 

urban migration is a continuous response to high/low urban unemployment 

and rising urban wages.  
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Even though Lewis’s and Todaro’s models focus on rural-urban 

migration without explicit reference to migration from developing to 

developed countries, it can be presumed that this rural-urban migration 

process is a core course of action for the migration process at a country level. 

Implicitly, we can use these theories to assume that international migration 

flow is caused by difference in wage and expected income and high demand 

of labor in developed countries.  It can also be assumed the elimination of 

wage differential will end the movement of labor, such that migration does 

not occur in the absence of wage differential and labor market disparities 

(Massey, Arango, Hugo, Kouaouci, Pellegrino, & Taylor, 1993). 

From the preceding brief discussion of the theories of migration and 

development, some questions that remain unanswered can be found.  Both 

theories offer few insights into the question of who migrates, migrant 

selectivity. Also, it can be observed that there is no place to see migration as a 

family, community, or social response; the basic unit of analysis is the 

individual. Another issue left behind from these theories is the fact that 

remittances from migrants to the areas of origin are not considered part of the 

analysis. As we will see later, remittances become a core tool to analyze the 

impact of migration on development at origin in recent literature. 

Different approaches began to dominate the empirical work during the 

1990s. The approach known as the New Economics of Labor Migration 
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(NELM) was less restrictive than its counterpart neoclassical theory. The 

NELM places the behavior of the individual migrant in a wide social context 

by considering not the individual but the household as the decision making 

unit, and consequently the unit of analysis. Under this path of analysis, 

migration is seen as a risk-sharing behavior of families. Households 

experience migration because of their efforts to diversify their resources and 

minimize their income risk (Stark & Levhari, 1982). Under this approach, 

migrants’ role is to serve as an intermediary for investment that facilitates the 

transition from familial to commercial production. Migrants achieve this goal 

by providing households with capital and the means to reduce risk by 

diversifying income sources. Rural households self-finance new-production 

methods and self-insure by investing in the migration of one or more 

household members (Taylor & Martin, 2001). 

In the view of the NELM, money sent by migrants to their place of 

origin becomes a core part of the migration-development analysis. Migrant 

remittances may be seen as part of the payment for supplying labor services 

that return to the source of origin.  This type of service payment represents not 

only income insurance for households; in addition it provides the means to 

overcome some market constraints, such as credit. Most of the communities 

that experience outflows of migration, in particular international migration, 

are characterized by missing or imperfect credit and risk markets (Massey et 
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al., 1993; Stark & Levhari., 1982; Taylor & Wyatt, 1996). Through remittances, 

migration can be the household strategy to overcome market constraints and 

eventually serve as a potential resource to improve household income, 

consumption and investments.  

The most relevant contribution of the NELM, according to Taylor (1999) 

is to introduce the idea that a household’s behavior takes into account the 

complex relationship between the household itself and the community that 

contains it. The decision to migrate depends on the household unit, as well as 

the structural constraints; such as the lack of credit markets. Therefore, under 

the NELM framework the uses of remittances impact not just the economic 

possibilities of the household but the entire sending community as well.  

As we can note, the New Economics of Labor Migration proposes a 

different set of conclusions that challenge assumptions of the neoclassical 

theory. For instance, household units and the community environment are the 

appropriate units of analysis as opposed to the rational individual behavior. 

Wage differential is not a necessary incentive for people to migrate from low-

wage countries to high-wage countries, therefore international migration does 

not necessarily stop a wage differential across sending and receiving 

countries. In terms of policy implication, governments can influence migration 

not through labor market policies but through policies that affect insurance 

markets and capital markets (Massey et al., 1993).  
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As illustrated in the second part of this chapter, most of the recent 

literature on migration and development, in the case of Mexico, is based on 

the core hypothesis of the NELM framework. The use of remittances becomes 

a central part of studies that tests the NELM conclusion. Those studies, 

however, do not describe how remittances themselves are spent but rather test 

for a wide range of effects that remittances may have on the economic 

behavior and outcomes within families and communities. 

 

2.2 International Migration and Rural Development in Mexico 

The objective here is to provide a broad portrayal of the current situation of 

Mexican rural communities that are affected by high rates of international 

migration. I will present some recent empirical results to give insight into 

understanding the effect of migration on rural economic development in 

sending communities. 

Migration from village communities in Mexico has grown considerably 

in the recent decades.  This migration process has been internal (to local urban 

areas) as well as international, in particular to the United States. The trend of 

migration from rural Mexico to the US has increased over the years.  Rural 

migration grew 92% from 1980 to 1994 and 452% from 1980 to 2002 (Mere, 

2007). According to the Pew Research Center, by 2008 12.7 million Mexican 
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immigrants lived in the United States and approximately 55 percent of them 

are unauthorized temporal immigrants from rural areas of Mexico.  

 The large rural migration phenomenon has a particular characteristic: 

the sending rural communities in most of the cases are isolated indigenous 

villages where a traditional subsistence food economy dominated but 

coexisted with a farm and non-farm commercial sector. In this context, 

production, consumption, and labor allocation decisions are restricted to the 

household unit given that input and output markets may not exist.  

Because of migration, the participation of those communities in labor 

markets inside and outside the village has increased. In particular, 

international migration and income remitted by immigrants has permitted 

new forms of market interaction inside villages as well as between villages 

and the world (Adelman & Taylor, 1996). The impact of international 

migration on the market structure of sending communities is well supported 

in the literature (Durand et al., 1996; Adelman and Taylor, 1996; and Taylor et 

al., 2001). However, the effect of this change on the economic development of 

the communities has been a great source of debate.  

A primary impact of migration on sending communities is studied in 

terms of remittances which provide the major link between migration and 

development at origin. Migration researchers have focused on the use of 

migrant earnings in the sending communities.  Some early empirical literature 
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provides pessimistic results on the relationship between international 

migration and economic development. The main argument is that remittances 

are spent on consumption with few resources devoted to productive 

investment. Consequently, international migration is seen as a cycle of 

dependency on remittances rather than promoting economic growth in 

sending communities (Durand & Massey, 1992). International migration 

through remittances has provided individual families the ability to achieve 

higher standards of living but without means for autonomous economic 

growth (Mines & Alain, 1982; Cornelius W. A., 1990; Gonzales & Escobar, 

1990). In particular, the results obtained by those studies showed that 

remittances are spent on housing construction, family maintenance, and 

consumer goods.   

In contrast, most recent empirical literature has found that the flow of 

remittances from migrants to sending communities has been an increasingly 

important element of development of rural villages, particularly in Mexico. 

Christopher Woodruff (2007) argues that investments in micro-enterprises are 

positively associated with migration rates. In the case of micro-enterprises 

owned by males, there is a positive association between migration and 

investments in the later half of the 1990’s, but not in the earlier part. However, 

the pattern for females is different; the effect is at least as large early in the 

decade as it is later. Migration influences not just income but also land 
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productivity and human capital in rural Mexico over time. Lopez-Feldman 

and Taylor (2007) found higher productivity of land in migrant household 

units than in households without migration history. According to their 

estimation, in 2002 the average per-capita total income was approximately 51 

percent higher in households that had migration history than those that did 

not.  For the same year, households with at least one international migrant had 

higher marginal returns to land than those without migration history. Lidia 

Carvajal (2008) found that remittances from Mexican workers participating in 

the Canada’s Seasonal Agricultural Workers Program (CSAWP) have a direct 

and an indirect effect.  The remittances directly enhance farm investment (1% 

increase in remittances increases farm investments by an average of 1.7%) and 

indirectly help to enhance non-farm income.  

The positive effects of remittances are reflected on a national as well as 

local level. Adelman and Taylor (1992) found that when successive rounds of 

indirect effects are taken into account, each dollar arriving from the US 

increases Mexico’s GDP by MX$ 2.90.  Also, Durand, et al. (1996) found that 

the entry of US$ 2 billion dollars of remittances from the US to Mexico per 

year yields US$5.8 billion in additional income. In addition it has been found 

that national remittances make Mexican rural households income distribution 

more unequal; a 10 % increase in internal remittances reduce the Gini 

coefficient of total rural income by 0.1 percent, other things been equal. On the 
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other hand, international remittances have a negative impact on income 

distribution; 10 percent increase in remittances from international migrants 

increase the Gini coefficient by 0.1 percent (Mora Rivera, 2005). 

As we have seen in this chapter, recent literature satisfies the NELM 

postulation that migrants serve as a financial intermediary so that families 

with migration history are able to invest on farm and on non-farm activities. 

However, the question of whether migration exacerbated the gap between 

farm and non-farm income so that rural households depend less on farm 

activities is still open.  
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Chapter 3 – Theoretical Framework   

As mentioned at the end of the previous chapter, recent literature supports the 

hypothesis of the NELM. For the purpose of our research question, it is 

relevant to present a formal theoretical framework of the NELM to use it to 

formulate a hypothesis on the research question.  

 

3.1 The New Economics of Labor Migration  

To state the theoretical framework of the NELM, I will follow almost exactly 

the description used by Rozelle, Taylor and de Brauw (1999). Consider a 

household has two possible productive activities, one with high returns and 

another with low returns. A household may invest a fixed resource T (e.g., 

land or family labor) in either of the two productive activities, low returns and 

high returns, where Qi, for i= 1,2, is the product of the low return and high 

return activity, respectively. Household characteristics, Zγ, such as age, 

education, work experience, and so on shape the investments that the 

household make in each activity.  Zγ encompasses all the socio-demographic, 

human capital and physical capital household characteristics. The household 

will specialize in the activity with higher return Q2, its output will be Q* = 

f2(T, Zγ) and the resulting income will be Y* = g2 (Q*). Q* and Y* results 

assume that the household does not face any kind of market restrictions and 

there is a well functioning credit market. However, the result will be different 
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if the household faces market restrictions when trying to invest in a high 

return activity. Considering c(ο)= T1, where c(ο) denotes one or more barriers 

that limit the investment of the household’s fixed resources to only T1  for 

T1<T. For example, in the case of restriction of liquidity or credit, c(ο) can 

denote a barrier that keeps the household from getting loans for the purpose 

of investing more in the higher return activity. Although the household would 

prefer to produce more Q2 the lack of liquidity obstructs this possibility.  

The NELM indicates that migration and remittances can soften rural 

households’ market restriction. Without a credit market some member of the 

household could be allocated to migration, M. These household members 

could help to relax credit and liquidity restrictions by returning part of their 

income via the remittances, R. The theory establishes that the restriction limits 

the quantity of fixed resource that can be assigned for the production of higher 

revenue goods; so that T1 would be a function of migration and remittances, 

c(M,R)= T1. The theory also hypothesized that dc/dM <and0dc/dR>0, because 

migration causes a reduction in the family labor and an increase in the 

available capital for household production. Because the relative magnitude of 

the derivatives dc/dR and dc/dM are unknown, the net migration effect on the 

household’s total income is ambiguous; however the hypothesis of the NELM 

is that migration and remittances could increase the production of the activity 

with higher revenues (Q2), if both (migration and remittance) relax market 
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restrictions c(ο). Furthermore, this would imply a negative impact of 

migration on product of the other activity Q1, if it is assumed that the PPF is 

not affected by migration. For a given set of relative prices, the loss of 

restrictions probably causes an increase in the Q2 and therefore an increase in 

the income of such activity.  

Researchers using this model have found that the impact of migration 

and remittances on household income can be either positive or negative 

because the result depends on a number of factors, mainly relating to markets 

in the migrant’s place of origin. The impact would be negative if household’s 

income depends greatly on family labor in the place of origin and remittances 

do not offset this loss of labor. However, if excess of labor supply characterizes 

the labor market in migrant sending communities, migration earnings could 

represent a way to increase household’s income. (Taylor, 1992; Taylor et al. 

2003, Stark & Taylor 1989; and Mora Rivera, 2005).  

 

3.2 Hypothesis 

Until now, we have defined our research question: What impact does 

migration to the US have on income generated by rural households in Mexico 

on farm and non-farm activities? After looking at the literature review on the 

relation of migration and development as well as recent literature on 

migration in Mexico, I discovered the NELM hypothesis offers a good 
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response to such question. According to the NELM hypothesis, migrants play 

the role of financial intermediaries, enabling rural households to overcome 

credit and risk constraints on their ability to achieve the transition from family 

to commercial production. This hypothesis can be reaffirmed in terms of the 

theoretical framework, section 3.1, as follows: migration and remittances could 

increase the production of the activity with higher revenues, if both (migration 

and remittance) relax market restrictions. Furthermore, this would imply a 

negative impact of migration on product of the other activity, such as farm 

sector, if it corresponds to an activity with low returns.  

 In terms of the NELM we should expect that migration and remittances 

permit rural households to overcome credit and risk constraints so that the 

loss of restrictions probably causes an increase in the production of high 

return activity and therefore an increase in the income of such activity, non-

farm income. On the other hand, we also expect a decrease in the production 

of low return activity and consequently a decrease in the income of the low 

return activity, such as farm income.  
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Chapter 4 – Materials and Method  

4.1 Methods   

In the following section I describe an empirical model to be used to test our 

hypothesis, section 3.2, of the farm and non-farm income impact of migration 

and remittances on rural households in Mexico.  

 

4.1.1 Recursive System of Equations 

In order to test the impact of migration and remittances on income we will use 

a recursive system of equations applied by Taylor et al. (2003) for estimating 

the impacts of migration and remittances on rural income in China, as well as 

Jose Mora (2005) for testing the impact of migration and remittances on the 

distribution of income in Mexico. As explained by the authors, if production is 

constrained and migration, M, and remittances, R, are important for shaping 

production constraints, then the vector of restricted income will depend on M 

and R, as well as other vectors of household’s characteristics, Zγ. So that   

Y= f(M,R,Zγ) 

Production, migration and remittances can have a diverse effect on 

different income sources depending on their returns. In this research, 

household income will be divided in three income sources, farm income, YF, 

nonfarm income, YNF, and other incomes, YO. The sum of the three income 
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sources equals total household income. Given our income sources, so that our 

constrained production is reflected on the constrained incomes, Y, which are 

shaped by migration and remittances, the central equations of the model that 

explain the income generated by the household from each source is defined as:  

Yi= β0 + β1M + β2R + β3ZY + εYi      i= F,NF,O  (1) 

The null hypothesis associated with the NELM is that neither migration, M, 

nor remittances, R, affect income sources so that β1,β2=0.  

 Remittances may be defined as the annual amount of money sent by 

household members allocated to labor migration in the US. However, not all 

households receive remittances. Remittances are produced by allocating 

households members to migration; in addition, demographic and physical 

capital characteristics affecting migrants’ success and motivations to remit: 

 R =0 + 1M + 2ZR + εR                 (2) 

Migration, according the NELM, is defined as a family strategy to 

overcome credit and risk constraints on their ability to achieve the transition 

from familial to commercial production; therefore migration could be 

specified as a function of demographics and physical capital characteristics, 

ZM. This function can generally be represented by 

M= Φ(γ: ZM) + εM                            (3) 
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4.2 Data and Variables 

 4.2.1 The ENRHUM data 

The empirical analysis in this study is based on a data set obtained from the 

ENHRUM (Encuesta Nacional a Hogares Rurales de México) survey. This 

survey was developed by the Center of Economic Studies (Centro de Estudios 

Económicos) of El Colegio de México (a research university located in Mexico 

City.) The survey, taken in early 2003, contains a sample of 1765 rural 

households from 14 states of Mexico and provides information on socio-

demographic characteristics, migration status, assets, production, and income 

sources from rural Mexico.   

The sample design of the ENHRUM survey was developed by The 

National Institute of Statistics and Geography of Mexico (Instituto Nacional de 

Estadistica y Geografia), an autonomous agency of the Mexican government 

dedicated to coordinating the national system of statistical information of the 

country. The sample contains information from households distributed across 

80 Mexican rural communities with a population size of 500 to 2500 habitants. 

According to the official methodological report of the ENHRUM survey, the 

sample selection was constructed independently in each of the five regions1. 

The distribution of the sample by regions can be observed in table 4.1 and the 

                                                           
1 More detailed information about the sample selection can be found in the ENHRUM 
methodological report, referred to in the bibliography. (PROCESAM, 2010) 
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distributions of the communities by states and regions can be observed on 

table 4.2.  

 

Table 4.2 Distribution of Communities by States and Region  
Regions States Number of Communities 

1 
South-Southeast 

Oaxaca, Veracruz, and 
Yucatan 

16 

2 
Mid 

Edo. De México and Puebla 16 

3 
Midwest 

Guanajuato, Nayarit, and 
Zacatecas 

16 

4 
Northwest 

Baja California, Sonora and 
Sinaloa 

16 

5 
Northeast 

Chihuahua, Durango, and 
Tamaulipas 

16 

Total 14 80 
Source: ENHRUM Background Information  

 

4.2.2 Rural Households in Mexico  

We can get a broad picture of the rural households in Mexico by looking at the 

statistics of their demographics, human capital, and physical capital 

characteristics obtained from the ENHRUM survey.  

Rural Household Demographic and Human Capital Characteristics  

Demographic characteristics recollected through the ENRHUM data include 

the following variables: household size, age of the head of household, number 

Table 4.1 Total Observations by Region 
 Region 1 Region 2 Region 3 Region 4 Region 5 

Number of 
Households 

367 353 346 339 360 

Percentage 20.8 % 20% 19.60% 19.20% 20.4% 
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of household members in school, number of members living in other parts of 

Mexico, and the region of settlement of the household (dummy variable equal 

to 1 if the household is located in region i or 0 otherwise, for i=1-5). Human 

capital characteristics of the household are captured in the following three 

variables: completed schooling level of the head of household, completed 

schooling level of the most educated household member, and years of work 

experience of the head of household.  

The household size variable is defined as the number of members 

living in the same house and that share the same expenses. The variable range 

goes from 1 to 14 members; 69 percent of the total households had less than 5 

members. The mean household size is about 4.8 members (see summary 

statistics on table 4.3). 41percent of the households did not have a member in 

school, 52 percent had between 1 to 3 household’s members attending school, 

and the rest of the households had more than 3 dependents in school 

according to my own calculations. Average age of the household head is 

normally distributed around 49 years old. The data demonstrates low levels of 

human capital; mean of completed schooling level of the household head is 

just 1.2 which slightly covers the conclusion of the elementary school level, 

about 6 years of formal education. Average schooling of the most educated 

household member is slightly higher but not remarkably different, 2.2, which 

accounts for a complete middle school level, about 9 years of formal 
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education. Summary of demographic and human capital statistics can be seen 

in table 4.3 at the end of this section. 

 

Household Physical Capital  

Household physical capital characteristics include landholding, livestock 

holding, number of tractors, and value of productive assets.  Landholdings are 

measured in number of hectares owned by members of the household used 

for farming; this variable reflects the quantity of farmland owned by the 

household but does not reflect the quality of the land. The distribution of farm 

land across households is very unequal, fifty percent of the households 

interviewed claim that they do not have any farm plot while 20 percent have 

more than 5 hectares; in average households had landholding of 4.9 hectares. 

As we will see later in the next section, livestock sales represent a 

considerable proportion of income for rural households in Mexico. This is the 

main reason considered in dividing livestock holding in three different 

categories: large livestock holding (number of cattle and horses owned by 

members of the household), medium livestock holding (number of goats, 

lambs, and hogs owned by members of the household), and small livestock 

holding (number poultry and others small animals owned by household 

members).  On average, households had livestock holdings of 2.81 large 

animals, 1.87 medium animals, and 5.34 small animals. In the case of 
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landholding variables, those three livestock holding variables measure 

quantity of the livestock owned by the household but not the quality and the 

value of such assets.  

The variable value of productive assets was calculated by adding the 

purchase value of all the assets, in pesos, that were purchased within five 

years prior to the survey. The following assets were considered in accounting 

for the variable value of productive assets: trucks, cultivators, sheller, pulper, 

boats, mills, seeders, threshers and other related machineries. Finally the 

variable number of tractors was defined as the number of tractors owned by 

the household. 95 percent of the households did not report having a tractor; 

the average number of tractors per household is 0.04. As we can see, the data 

shows that there are wide disparities in the household physical capital 

variables. A more detailed summary of statistics can be found in table 4.3. 

 

4.2.3 Rural International Migration in Mexico  

According to our sample, 19.89 percent of the rural households have at least 

one household member living in the US during 2002; 64 percent of this subset 

of the survey has 1 migrant and 88 percent have between 1 or 2 migrants, 

leaving the remaining 12 percent to households with more than 2 migrants.  

On average, rural households in Mexico had approximately 0.30 members 

living in the United States by 2002. This mean is not constant along the  
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different regions in Mexico; by looking at table 4.4 we can observe that while 

the average number of migrants living in the US per household in the South-

Southeast is 0.10; in regions such as the Midwest the mean number of 

Table 4.3 Descriptive Statistics for Selected Variables 
Variable Percentage 

of HH 
reporting  

variable >0 

Units Mean Std. Dev. 

Dependent Variables     

Farm Income               34.8 MX$ 72,039.8 1,046,466 

Non Farm Income  73.3 MX$ 12,839.2 169,771 

Total Income  92.1 MX$ 96,541.0 1,063,633 

Remittances  16.3 US$ 474.7 1,883.3 

Number of Migrants in US 19.9  0.2 0.4 

Independent Variables      

HH Demographic Characteristics      

HH size    4.8 2.1 

Age of Household Head   49.0 15.9 

Number of Migrants Living in other 
Parts of Mexico 

21  0.3 0.7 

Number of HH Members in School 58.9  1.2 1.3 

HH Human Capital Characteristics      

HH Head Experience   35.9 16.3 

Level of Education of HH Head1   1.2 1.0 

Level of Education of Most Educated 
HH Member 

  2.2 1.2 

HH Physical Capital Characteristics      

Landholding  49 Hectare 4.9 25.1 

Number of Large Livestock 25.9  2.8 12.5 

Number of Medium Livestock  24.8  1.9 8.8 

Number Small Livestock  39.3  5.3 10.2 

Number of Tractors  4.3  0.0 0.2 

Value of Productive Assets  11.2 MX$ 1,136.9 10,405.9 

Instruments      

Bracero    0.1 0.2 

Community Norm to Remit  US$ 2,368.7 4,274.6 
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migrants is about 0.53. This observation indicates that migration selectivity to 

the US is affected by the migrant’s region of origin. 

Table 4.4 Households with Migrants to USA by Region on 2002 
 Region 1 

South-
Southeast 

Region 2 
Mid 

Region 3 
Midwest 

Region 4 
Northwest 

Region 5 
Northeast 

Total Observations  367 353 346 339 360 
Number of HH 
with migrants 

29 59 124 46 93 

Percentage 7.90 16.71 35.84 13.57 25.83 
      

Number of 
Migrants per HH 

Mean and S.D.  

0.106 
(0.40) 

0.25 
(0.63) 

0.53 
(0.84) 

0.18 
(0.49) 

0.44 
(0.9) 

Note: Standard deviation in parenthesis  

 

For the purpose of this study we have defined the variable, migrants 

that counts the number of household members living in the US in 2002. It is 

important to recognize that we are not offering any particular information 

about the migrant’s characteristics or the migration process itself. Therefore, 

this variable does not capture information about the time that the migrant or 

migrants have been living in the US or the number of times that the migrant or 

migrants have migrated to the US; such information cannot be obtained from 

the survey.  

We have seen that the number of migrants is not equally distributed 

across regions in Mexico.  An important question is do households with 

members living in the United State share the same demographics, human 

capital and physical capital characteristics as households that do not have 



30 

 

migration records?  Table 4.5 shows a summary of statistics divided by 

households with and without migrants in the US. At first glance, we can 

observe that households with at least one migrant in the US have 

approximately the same mean in their human capital characteristics as 

households without an international migrant member, and no significant 

differences in their demographic characteristic (except for household size, 

with appear to be larger in households with migration history in 2002). On the 

other hand, physical capital characteristics seem to be somewhat different 

across the two groups. Households with at least one member living in the US 

appear to have an average of 5.3 hectares of farmland while households 

without migration history have an average of 4.3 hectares. In addition, the 

average of large livestock holdings and the value of productive assets are 

greater for households with migrants in the US. So far, we cannot infer about 

the statistical significance of those differences but later on we will find out the 

importance of those variables in the likelihood of a household to place a 

member into a migration process.  

 

4.2.4 International Remittances  

According to the Central Bank of Mexico, during 2003 remittances from the 

US grew 20 percent from the previous years; over the years those remittances 
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have become an important part of the household’s income. Particularly for 

rural households, remittances may represent as much as 30 percent of the 

Table 4.5 Descriptive Statistics by Number of Migrants  
 Households without 

migrants in US (2002) 
n=1414 

 Households with at least 
one migrant in US (2002) 

n=351 

Variable Percentage 
of HH 

reporting 
variable>0 

Mean and 
(Std. Dev) 

 Percentage 
of HH 

reporting 
variable>0 

Mean and 
(Std. Dev) 

HH size   4.6 
(2.1) 

  5.7 
(2.1) 

Age of Household Head  48.6 
(15.9) 

  53.5 
(15.8) 

Number of Migrants Living in 
other Parts of Mexico 

22.1 0.3 
(0.7) 

 16.5 0.2 
(0.6) 

Number of HH Members in 
School 

60.6 1.3 
(1.3) 

 51.9 1.2 
(1.4) 

      

HH Head Experience  34.7 
(16.0) 

  40.9 
(16.5) 

Level of Education of HH Head  1.2 
(1.0) 

  0.9 
(0.8) 

Level of Education of Most 
Educated HH Member 

 2.1 
(1.3) 

  2.2 
(1.2) 

      

Landholding (ha.) 48.6 4.3 
(23.9) 

 50.7 5.3 
(11.9) 

Number of Large Livestock 24.5 2 
(8.3) 

 31.6 5.3 
(20.8) 

Number of Medium Livestock  23.7 1.8 
(9.3) 

 29.3 2.2 
(6.6) 

Number of Small Livestock  39.82 5.2 
(9.6) 

 34 6 
(12.5) 

Number of Tractors  2.7 0.0 
(0.2) 

 10.5 0.1 
(0.3) 

Value of Productive Assets 
(MX$) 

10.7 987.2 
(11001.5) 

 13.4 1608.6 
(7328.5) 

Note: Standard deviation in parenthesis; mean and standard deviations are taken over the overall 
sample (e.g. mean of HH size over 1414 households that do not have a migrant living in the US by 2002 
is equal to 4.6). 

 



32 

 

Household’s income (Mere, 2007). In Mexico, remittances are the second 

largest source of foreign exchange, just below oil. Annual remittances to 

Mexico grew from US $6.5 billion in 2000 to US $ 20 billion in 2005 and 

slightly increased to US$ 25 billion in 2010.  

In the ENHRUM survey about 20 percent of households had at least 

one migrant living in the United States during 2002. Out of this 20 percent of 

households, 18 percent reported they did not receive remittances at all during 

the previous year of the survey (2002.) The average annual remittances 

received by households with at least one migrant in the US during the 2002 

were US$ 2,387, about 24,000 pesos at the 2002 exchange rate. As in the 

previous variable, migrants, the variable remittances uniquely measures the 

amount of dollars received by the household during 2002, it does not present 

additional information regarding the labor status of the migrant or migrants, 

total income earned in US, or proportion of income remitted.  

 

4.2.5 Farm and Non-Farm Income  

Non-farm activities can be seen as a way in which households increase 

their portfolios, reduce risk, and enhance welfare; therefore rural household 

income is characterized by a mixture of both farm and non-farm income 

sources. In the ENRHUM survey, rural household’s incomes were obtained 

from the following nine different sources: livestock sales, sales of goods and 
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services (non-farm related), sales of sea products, sales of crop production, 

earnings (full or part time jobs, in or outside the community), rent of assets, 

rent of parcel/plot of farm land, sales of natural resources, and other sources.  

According to my own calculations, 60 percent of the households 

reported receiving remuneration from a part time or full time job of at least 

one of the household’s members. It is important to mention that even though 

60 percent of the households are engaged in the labor market, the average 

household annual earnings is MX$ 13,148, considerably below the average 

income from other income sources, such as livestock sales, sales of goods and 

services, and sales of crop production.  The same case applies to the other 

sources, 60.6 percent of the households receive an average MX$ 6,126 from 

government transfers or other aid sources; making it the lowest mean (just 

above sales of natural resources) out of the nine different income sources. 

Other sources of income that a considerable number of households reported 

are: sales of crop production, livestock sales, and sales of goods and services, 

20.5 percent, 18.5 percent, and 18 percent respectively.  A detailed summary of 

statistics of income sources can be found in table 4.6.  

For the purpose of this research we have divided these different 

sources of income into the three categories: farm income, non-farm income, 

and other incomes. Income from the sales of crop and livestock has been 

considered as farm income, so they were captured in the variable farm income. 
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On the other hand, income from the sales of goods and services, earnings and 

wages from full or part time jobs, sales of sea products and natural resources, 

rent of assets were considered as non-farm income; captured in the variable  

Table 4.6 Rural Income Sources in 2002 
Income Sources1: Percentage 

reporting 
this source 

Mean S.D. 

Remittances  16.3 4,746.9 18,832.6 

Livestock sales  18.5 342,053.0 2406,985.0 

Sales of goods and services (non-farm related) 17.9 71,712.5 396,447.0 

Sales of sea products 1.5 48,638.2 45,585.2 

Sales of crop production  20.5 35,677.3 139,393.0 

Earnings (full or part time jobs, in or outside the 
community) 

60.5 13,147.8 14,715.7 

Rent of assets 2.9 8,994.9 13,707.4 

Rent of parcel/plot of farm land 3.5 6,452.9 8,552.3 

Sales of natural resources  3 5,584.0 12,520.2 

Other  sources: PROCAMPO, PROGRESA, NGO’s 
donations, other gov. transfers 

60.6 6,125.9 10,763.8 

1 All income sources are measure in MX pesos 

 

nonfarm income.  Other income such as government transfers and NGO’s 

donations were categorized on the variable other.  

According to our sample, 65 percent of the rural households declared 

they did not obtain any income related to farming. The 35 percent that 

received farm income in the previous year of the survey, 2002, have on 

average MX $213,947; however this statistic may be misleading due to the 

skewness of the farm income distribution. According to my own calculations, 

approximately 50 percent of households that report having farm income 
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reported an income below MX $5,200. This situation was our principal 

motivation to transform our income variables to a logarithmic scale.  

 According with table 4.7, farm income during 2002 appears to be 

greater in households with at least one member migrant to the US than 

households without migration history during the same year; MX $ 178,327and 

MX $ 45,656 respectively. As can be observed, the difference does not appear 

to be large for the case of non-farm income.  Our goal for the following 

chapter is to identify if there is statistical evidence that migration history in 

2002 impacted farm and non-farm income during the same year. 

Table 4.7 Mean Farm and Non-farm Income in 2002 by Migration Status 
 HH without 

Migration History 
MX $ 

n=1414 

 HH with 
at least one migrant 

MX $ 

n=351 

 Percentage 
of HH 

reporting 
this source 

Mean and 
S.D. 

 Percentage 
of HH 

reporting 
this source 

Mean and 
S.D. 

Farm Income 32.7 44,122.61 
(775,701.5) 

 34.5 177,611.1 
(1753908) 

Non-Farm Income 77.3 22,501.1 
(182,967.9) 

 56.9 20,776.8 
(110,071.3) 

Remittances  0 0  82 23,869.9 
(36,465.8) 

Total Income  94 202,939 
(1,759,011) 

 84.3 70,129 
 (801,511) 

Note: Standard deviation in parenthesis; mean and standard deviations are taken over the overall 
sample (e.g. mean of farm income over 1414 households that do not have a migrant living in the US by 
2002 is equal to MX $ 44,122.61). 
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Chapter 5 – Estimation and Results  

5.1 Estimation Issues  

In order to estimate consistently the system of equations (1) to (3) from the 

previous chapter, we need to consider the next four following econometric 

issues. First of all, a functional form must be chosen for the migration equation 

(3); recall that the migrants variable has been defined as the number of 

household members living in the US in 2002 which is never a negative 

number. Secondly, complicating estimation comes from the NELM 

hypothesis: migration and remittances are endogenously determined with 

income sources. Therefore, instruments are needed to identify both 

remittances and migration. Third, complication comes from our survey data, 

as we can infer from table 4.3, close to 65 percent of households do not receive 

farm income so that income sources may be affected by selectivity bias. 

Finally, income sources may be subject to the same type of shocks, which 

would cause contemporaneous correlations across equations. In the following 

four sections I will explain how we can consistently estimate the system of 

equations taking each of those issues in account.  

 

5.1.1 Nonnegative Migration Variable  

To determine the participation in international migration by a household, we 

need to consider that the number of migrants is never a negative number and 
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most of the households do not have international migrants; 80 percent of 

households do not participate in migration to the US. Therefore we require a 

model that will produce predictions consistent with the underlying 

observation of our dependent variable. For this reason, as specified in Taylor 

et al. (2003), I will use a Poisson log-linear regression functional form for 

equation (3), e.g.  

Φ(γ: ZM)= e (Φ(γ: ZM)) 

This functional form takes into account both households that 

participate and those that do not participate in migration, and it does not 

generate any negative predictions as a linear specification would.  In addition, 

it takes into account that some households have more than one migrant.  

 

5.1.2 Endogeneity   

As we have mentioned before, migration and remittances are endogenously 

determined with income sources. To control for endogeneity in the system of 

equations, in addition to the demographic and physical capital variables, one 

needs one or more instrumental variables that satisfied the following 

property: changes in the instruments need to be associated with changes in 

our endogenous variables, migration and remittances, but do not lead to 
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changes in our dependent variables, income sources2.  For the migration 

variable, I used the Bracero program to define the instrument: migration was 

modeled as a function of the Bracero variable. Bracero is a dummy variable 

equal to 1 if at least one household member participated in the Bracero 

program; this program, operated over the period 1942-1964.  It allowed 

approximately five million people from Mexico to work temporarily in the US 

agricultural sector. Participation in the Bracero program was driven by labor 

recruiters and likely to be largely random (Taylor et al., 2010). History 

migration variables have been used as an instrument to identify migration 

outcomes (Woodruff & Zenteno, 2001; McKenzie & Rapoport, 2004; Taylor 

and Wyatt, 1996).  We expect the Bracero variable to be highly correlated with 

household migration history in 2002, given that households that participated 

in the program may have a greater migration tradition and therefore better 

opportunities to place migrants in the US. The Bracero program ended 38 

years prior to 2002; therefore we can expect that the Bracero variable should no 

longer be significantly correlated with the errors in the contemporaneous 

remittances and household’s income source equations. 

                                                           
2 Formally, instrumental variables need to satisfied two properties, Exogeneity and Relevance. 
Exogeneity refers to the idea that the instruments need to be uncorrelated with the 
disturbance, while relevance implies that the instruments need to be correlated with the 
endogenous independent variables that they are instrumenting (Green, 2008). 
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For the remittances equation, the instrumental variable was community 

norm to send remittances. According to Massey (1987) and Taylor & Martin 

(2001) remittances are influenced by the community norms to send 

remittances. As specified by Taylor et al. (2003), the average level of 

remittances among the families of the same community can be used as a proxy 

for the variable community norm to remit. I have created a variable that 

resembles this specification using the average level of remittances among 

households from the same community reported in the ENHRUM survey. We 

expect the community norm to remit affects each household’s remittances 

level but it is independent of unobservables that affect the different income 

sources.   

 

5.1.3 Sample Selection Bias  

To estimate the income source equations one needs to consider that not all 

households receive farm and non-farm income. For instance, 65 percent of the 

rural households declared they did not obtain any income related to farming. 

If I seek to estimate the system of equations, the estimates will be based on the 

range where the data are not missing, Yi>0 for i= F, NF, O. This approach will 

lead to a sample selection bias given that the estimates in that sample will 

consist only of households who chose to participate in farm activities as a 

generator of income and these households may differ in important 
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unmeasured ways from households that do not generate farm income.  This 

selection bias problem arises due to an incidental truncation of the sample; a 

natural candidate for this estimation is the Heckman’s two-step estimation. 

Given that demographics, human capital, and physical capital characteristics 

are observed for both samples, those that receive and do not receive income i, 

we can develop a selection equation as follows: 

U*ik = wikδ + uik                                                                                                                            (4) 

 

    1 if  U*ik  > 0                           for k= 1….1765     Number of households 
Uik =   

               0 if    U*ik  0                           for i= F, NF, O 

where U*
ik represents the utility to a household k of taking activity i as a 

generator of income and wk  is a vector of factors known to influence a 

household’s decision to participate in the activity such as demographic and 

physical capital characteristics. We don’t actually observe U*ik; all we observe 

is a dichotomous variable Uik with a value of 1 if the household generates 

income i (U*ik > 0) and 0 otherwise.   

As we mentioned before, our equations of primary interest are 

Yi= β0 + β1M + β2R + β3ZY + εYi             (1) 

 The sample rule is that Yi  is observed only when U*ik is greater than zero and 

0 otherwise. Then a basic income equation can be described as follows:  

Yi=      β0 + β1M + β2R + β3ZY + εYi     if  U*k  > 0                                      (5) 

-                                              if U*k    0     for a household k   
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where we suppose that εYi and uik have a bivariate distribution with 

correlation ρ. We are interested in the distribution of Yi given that U*ik exceeds 

the truncation point 0. Green (2008, page 883) provides the moments for an 

incidentally-truncated bivariate normal distribution 

E[Y|U*>0] =μY + ρσYλ( U*),  

Var[Y|U*>0] =σ2Y [1- ρ2δ( U*)],  

where U* =(0- μU)/ σU   and λ( U*) =  ( U*)/[1-Φ( U*)]. λ( U*) are the estimates 

expected error also known as the inverse Mills ratio (IMR).  

The parameters of the sample selection model can be estimated with a 

Heckman’s two-step estimation. First step is to estimate the probit equation by 

maximum likelihood to obtain estimates of δ. For each observation in the 

selected sample, we compute λik (IMR). The second step consists of estimating 

β’s by least squares regression of Yi on M, R, ZYi and λi. The coefficient of the 

inverse Mills ratio (λ) will indicate if there is selection bias. If the coefficient is 

statistically significant, then we know there was a selection bias (Cameron 

&Trivedi, 2008 pag. 546). In such case, I added the IMR as an explanatory 

variable for the income source equation i.  
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5.1.4 Contemporaneous Correlation 

To estimate consistently in the system of equations (1) to (3) the standard 

assumptions for the stochastic errors (εi, i= YF, YNF, YO, R, M) are assumed. In 

particular, I assume, after correcting for selectivity bias, the errors εi, for all i, 

are normal and independently distributed with median zero and variance σ2 

across observations. The disturbances in equation (1) are uncorrelated across 

observations but correlated across equations since all activities in the 

generation of income can be subject to the same stochastic shocks. To account 

for contemporaneous correlation across income sources, I estimate the income 

sources equations along with the remittances equations as a system of 

equations using a three-stage least square estimation.  

 

5.2 Results   

5.2.1 The Migration Equation 

The results from the estimated equation (3) using a Poisson regression 

functional form are presented in table 5.1. The predictions from the count 

regression that enter in the income sources equations can be interpreted as the 

expected or predicted number of migrants from a household. Using the 

Bracero variable specification led to expected effect of exogenous variables on 
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migration3. As in the Taylor  et al. (2003), using the same model for the case of 

rural income in China, the average number of international migrants increases 

with the size of the household, row 1; so an increase in 1 household member is 

estimated to be associated with a 30 percent increase in the number of 

expected migrants to the US, everything else being constant. There is also 

convincing evidence that households with members living in other parts of 

Mexico, internal migrants, are less likely to participate in international 

migration (row 3), after accounting for all other variables; the same situation 

occurs for households with larger numbers of household members attending 

school. In addition, household physical characteristics are associated with 

high probability to participate in migration; in particular, the mean number of 

migrants increased with additional units of large livestock holding and 

number of tractors owned by the household. 

There is strong statistical evidence that households that participate in 

the Bracero program are more likely to place a migrant in the US. By looking 

at the pairwise correlation between the actual number of migrants and its 

fitted value, the expected number of migrants, I found that both are highly 

correlated (0.33).  

 

                                                           
3 I did not perform a formal statistical test for the validity of the Bracero variable as an 
instrument, given that the validity of an instrument cannot be tested in a just-identified model 
(Cameron & Trivedi, 2008). 
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Table 5.1 Effect of Household Demographic and Physical Capital 
Characteristics on Number of Migrants (Poisson Log-linear) 

Explanatory Variables Coefficient Estimates  

HH Demographic Characteristics   

HH size  0.30** 
(0.02) 

Age of Household Head 0.004 
(0.00) 

Number of Migrants Living in other Parts of Mexico -0.403** 
(0.08) 

Number of HH Members in School -0.383** 
(0.04) 

HH Physical Capital Characteristics   

Landholding  -0.02 
(0.001) 

Large Livestock 0.005* 
(0.003) 

Medium Livestock  -0.004 
(0.005) 

Small Livestock  0.001 
(0.004) 

Number of Tractors  0.450** 
(0.149) 

Value of Productive Assets  0.00 
(0.00) 

Instruments   

Bracero  0.680** 
(0.143) 

Regression Statistics   
Log-likelihood  -1149.1923 
Predicted Migrants Minimum 0.46 
Predicted Migrants Maximum 3.44 
Notes: Standard errors in parenthesis * denotes significance at the 10 percent level; ** denotes 
significance at the 5 percent level.  

 

5.2.2 Migration, Remittances, Farm, and Non-farm Income  

The estimated effect of the migrants and remittance variables in the income 

source system of equations can be observed in table 5.24. Consistent with the 

                                                           
4  As mentioned in section 5.1.3 income sources equations may be affected by selectivity bias; 
therefore I apply a standard Heckman (1974) procedure to correct for selectivity in the 
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NELM theory, there is convincing statistical evidence of the expected number 

of migrants affecting remittances (row 1); an additional expected migrant is 

associated with an increase of the mean annual remittances of MX $ 1,066.82, 

after accounting for all other variables.  

Other estimates of the remittances equations suggest that the variables 

that determine this income source are: age of head of household, landholding, 

large and small livestock holding, number of tractors, and our instrument: 

community norm to remit. It has to be mentioned, that physical capital 

variables have a significant positive effect on remittances (e.g. additional unit 

of large livestock increases mean annual remittances by MX$ 26.6, after 

accounting for all other variables); however, there is convincing statistical 

evidence that landholding has a negative association with remittances, after 

accounting for all other variables. Those estimates are not congruent with one 

interpretation of the NELM theory since we expected that households with 

more land are likely to be more capital constrained so that migrants are more 

likely to remit.  Our result suggests that lack of land may drive households to 

send migrants to earn and send remittances in order to obtain more land or 

purchase capital inputs so as to work the existing land more intensively.  On 

the other hand, livestock may represent the unique source of liquidity  

                                                                                                                                                                       
remittance and income source equations. No selectivity bias was found in the equation except 
for the farm income equation. To correct for selectivity bias, I include an inverse Mills Ratio as 
an explanatory variable in the farm income equation.  
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Table 5.2 Effect of Migration, Demographics, and Human Capital 
Characteristics on Remittances, Farm Income, Non-Farm Income and Other 

Income 
Explanatory Variables Remittances Farm 

Income 
Non-Farm 

Income 
Other 

Income 

Expected Number of Migrants  
 

1066.82** 

(257.8) 

-0.345 

(0.635) 

-2.007** 

(0.598) 

0.045 

(0.575) 

Remittances   0.001* 

(0.0005) 

0.004** 

(0.0002) 

0.001** 

(0.0002) 

HH Demographic and Human Capital Characteristics  

  HH size  -27.93 

(42.5) 

0.008* 
(0.104) 

0.465** 

(0.095) 

-0.10 
(0.091) 

  Age of Household Head -16.05** 
(5.3) 

-0.014 
(0.010) 

-0.036** 
(0.013) 

0.036** 
(0.012) 

  Number of Migrants Living in other    
  Parts of Mexico 

-84.10 
(75.3) 

0.023 
(0.183) 

-0.778** 
(0.170) 

0.403** 
(0.163) 

  Number of HH Members in School 35.31 

(58.6) 

-0.032 
(0.137) 

-0.3097** 

(0.130) 

0.403** 
(0.126) 

  HH Head Years of Experience    -0.006 
(0.013) 

0.016 
(0.012) 

  HH Head Education Level    0.305** 

(0.127) 

0.029 

(0.120) 

  HH Education Level of most  
  Educated Member 

  0.295** 
(0.096) 

-0.18** 
(0.091) 

  Region 1  -1.735** 
(0.616) 

1.436** 
(0.318) 

2.391** 
(0.302) 

  Region 2  -1.681** 
(0.710) 

1.378** 
(0.318) 

1.287** 
(0.302) 

  Region 3  -1.251** 
(0.642) 

0.910** 
(0.310) 

0.302 
(2.95) 

  Region 4  0.247 
(0.340) 

1.867** 
(0.316) 

0.380 
(3.00) 

  Landholding  -4.80** 
(1.81) 

0.003 
(0.004) 

  

  Large Livestock 26.64** 

(3.8) 

0.036* 
(0.22) 

  

  Medium Livestock  2.5 

(4.72 

0.018 
(0.15) 

  

  Small Livestock  17.35** 
(4.11) 

-0.015 
(0.32) 

  

  Number of Tractors  1061.30** 
(237.9) 

0.107* 
(1.29) 

  

  Value of Productive Assets  0.003 

(0.004) 

0.000   

Instruments      

  Norm to Remit 0.064** 
(0.009) 

   

  Inverse Mills Ratio   -5.44** 

(1.145) 

  

Notes: Standard errors in parenthesis; * denotes significance at the 10 percent level; ** denotes significance at the 5 
percent level. Expected number of migrants is computed from the results of table 5.1. The inverse Mills ratio is 

calculated by taking all exogenous variables that may affect farm income and regressing them against a dummy, 

participation no participation variable, by probit model for farm income activity. The Inverse Mills ratio is calculated 
from those results see section 5.1.3 for more detail.  
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insurance of rural households, so we expected that households with more 

livestock holding would be less likely to remit. We found the opposite result. 

As anticipated, the community norm to remit has a statistically significant 

positive effect on mean annual remittances5.  

 The set of estimated parameters of our farm income equation weakly 

suggests that farm income is a negative function of expected number of 

migrants (row 1). However, this parameter is not significantly different than 

zero statistically, so this result is consistent with an excess supply of 

agricultural labor in these communities; we expected that when migrants 

leave, the ability of the household to produce cropping income would be 

reduced as Taylor et al. (2003) found in the case in China. There is no strong 

evidence to support this idea. 

 However, according to our estimates, there is convincing statistical 

evidence that an additional expected migrant is associated with 86 percent 

decrease in the mean annual off-farm income, everything else constant. 

According to table 4.3, mean annual nonfarm income is MX$12,839.2 so an 86 

percent decrease represents a reduction of about MX$ 11,041.7. Other 

household income does not seem to suffer when a migrant leaves, as the 

                                                           
5 As in the case of the Bracero instrument variable, I did not perform a formal statistical test 
for the validity of the community norm to remit instrument given that this is just identified 
model. The instrument validity relies on the norm established in prior related empirical 
studies (Taylor et al., 2003; Woodruff & Zenteno, 2001; Taylor et al., 1996) 
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coefficient estimates on the migrants variable on the other income equation is 

small and statistically insignificant.  

 As shown above, the expected migrants variable appears to have a 

negative direct effect on nonfarm income at least because that losing a family 

member reduces the household labor force, as explained by the NELM theory 

and supported by the literature (Carvajal, 2008; Mora Rivera, 2005; Taylor & 

Martin, 2001). However, an indirect effect of migration on different household 

income sources can be observed through remittances.  

 According to our estimates in table 5.2, remittances have a statistically 

significant positive effect on different household income sources (row 2). It is 

estimated that every additional dollar remitted (MX$ 10 at 2002 exchange rate) 

is associated with an average 0.1 percent increase in mean annual farm 

income, and with a 0.4 percent increase in mean annual non-farm income. By 

looking at table 4.3 we know mean annual farm income is MX$72,039.8 and 

mean annual nonfarm income is MX$ 12,839.2. A 0.1 percent increase in the 

mean annual farm income represents about MX$ 72.04 while a 0.4 percent 

increase in the mean annual nonfarm income represents about  MX$ 51.36. 

According to the NELM, we expect the indirect migration impact to be large 

enough to offset the direct negative impact of losing a family member; in the 

following section I will calculate the total monetary impact of migration on 

income sources. 



49 

 

One reasonable explanation, according to the NELM, of the unequal 

effect of remittances across the two different income sources (0. 1 percent 

impact on farm income and 0.4 percent impact on non-farm income) is that as 

a household decides to take migration as an economic strategy they shift their 

labor endowment away from low return activities into home activities with 

higher returns; or according to our estimates, away from farm to non-farm 

related activities. Although this interpretation is largely deductive, according 

to our results, it is possible to state that migration has complex (direct and 

indirect) effects on household income in rural Mexico. Therefore any analysis 

of the migration impact on income sources has to take into account all the 

complexities of the migration phenomena. 

Other relevant evidence from table 5.2 indicates that household size is 

positively and significantly related to both farm and non-farm income, when 

all other variables are held constant. The relative sizes of the two coefficients 

(0.008 for farm income and 0.465 for nonfarm income) is consistent with the 

hypothesis of excess supply of agricultural labor in these communities. It costs 

very little in terms of foregone agricultural income to send a household 

member into the migration stream, but it costs a lot in terms of foregone 

nonfarm earnings. This suggests that in the case of Mexico the migration 

process, while still occurring in the household context of NELM, may be 

driven by incentives closer to those of the classical Lewis or neoclassical 
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Todaro model of different labor opportunities and returns. After accounting 

for selectivity bias, large livestock holding and number of tractors are 

positively associated with farm income. In the non-farm income equation, age 

of head of household, number of internal migrants, and number of members 

in school are each negatively and statistically significant associated with non-

farm income, holding everything else constant. This also suggests that fewer 

workers in a household because of internal migration or school attendance 

involves a relatively high cost in nonfarm earnings. There is also convincing 

statistically significant evidence that household size, education of the 

household head, and education level of the most educated household member 

are each positively related with non-farm income, everything else constant, at 

the level of 5 percent.  

 

5.2.3 Total Impact of Migration on Farm and Non-Farm Income 

We have seen in the last section that migration has multiple effects on a 

household’s different income sources, farm and non-farm; the net effect of 

migration can be calculated as the sum of the direct and indirect effect, 

migration and remittances respectively. If income i is a function of migration 

and remittances, i.e. Yi=f(M,R), but remittances are a function of migration, i.e. 

R=g(M), then the total derivative of migration on income source i is:  
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where  Yi/ M represents the direct effect of migration on income i due to the 

loss of labor.  Yi/ R represents the effect of remittances on income i and 

 R/ M represents the effect of migration on remittances. The indirect effect of 

migration on income i, due to remittances, can be obtained from the product 

of  Yi/ R and  R/ M. Total net effect of migration on household income i is 

the sum of the direct and indirect effect of migration on income i.  

To examine the total effect of migration on farm and non-farm income, 

we turn to our estimates from table 5.2 to understand whether the overall 

effect is positive or negative. Estimates from table 5.2 can be transformed into 

monetary terms as seen in table 5.3. By looking at the table we can infer the 

following four results; first, the direct effect of migration on farm income is 

negative (-24,853.7 MX pesos) but not statistically significant (table 5.2), and 

the direct effect of migration on non-farm income is negative and statistically 

significant. Second, the effect of remittances on farm and nonfarm income 

( Yi/ R) is positive, MX$ 72.04 and 51.36 respectively. Third, the indirect 

effect of migration on farm and non-farm income (the product of  Yi/ R and 

 R/ M) is also positive, 76,853.7 and 54,791.9 MX pesos respectively. Fourth, 

using equation 6, we can calculate the total effect of migration on farm and 

non-farm activities by adding the direct and indirect effects; so that the total 



52 

 

effect of migration on farm income is MX$76,853.7 (72.04*1066.82= 76,853) 

given that the direct effect of migration on farm income is not different than 

zero. Even though the direct effect of migration on nonfarm income is 

negative the total effect of migration is positive (-11,041.7 +54,791.9= 43,750.2 

MX pesos). One could be more confident about these findings if confidence 

intervals had been estimated for the total effect of migration on farm and 

nonfarm income; a bootstrap method for estimating standard errors is needed 

to estimate confidence intervals but this procedure is beyond the scope of this 

research. 

These results support the NELM hypothesis that migration-generated 

remittances loosen constraints on both farm and non-farm household activities 

so that migration through remittances has a positive impact on income 

sources.  The total effect of migration on farm and nonfarm income depends 

on both the direct and indirect effect. These results are consistent with 

previous findings that report a positive impact of remittances on rural income 

(Woodruff & Zenteno, 2001; Taylor & Lopez-Feldmand, 2010; Taylor et al., 

2003).  

However, these results are not conclusive on the relation of farm and 

non-farm activities as a result of migration. We have seen that remittances 

enhance both farm and non-farm income to allow rural households to 

diversify their income sources; however it is not clear if migration allows rural 
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households to substitute non-farm activities for farm activities as proposed in 

the NELM model. . Further research needs to be done to make inferences 

about this phenomenon for the case of Mexico. 

Table 5.3 Marginal Effects of Migration and Remittances on Farm and Non-
Farm Income  

Derivative Estimate (MX$) S.D. (MX$) 95% C.I. (MX$) 

 YF/ M -24,853.7 45,745.3 [-114514,64807.1] 
 YNF/ M -11,041.7 7,677.8 [-26090.1,4008.75] 
 YF/ R 72.04 36.02 [1.44,142.64] 
 YNF/ R 51.36 2.57 [46.6,56.7] 
 R/ M 1,066.82 257.8 [561.5,1572.1] 

Notes: monetary estimates were calculated as follows, taking farm income as an example we have that 
additional expected migrant is associated with a 34.5 decrease in the mean annual farm income so that 
34 percent of 72,039.8 (see table 4.3) is estimated to be around MX$ 24,853.7. 95% C.I. was calculated 
using the usual procedure for calculating confidence intervals [bk-t /2*bs.d., bk+t /2*bs.d.], for t /2 equal to 

1.96.  
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Conclusions  

This study has attempted to determine the impacts of international migration 

on farm and non-farm income in rural households in Mexico. Findings from 

this study support the NELM hypothesis that the direct effect of migration is 

associated with lost labor effects, especially for the case of nonfarm activities, 

but that remittances may offset the negative impact of losing a family member. 

In particular, we found that remittances have a statistically significant positive 

impact on farm and non farm income, and there is a statistically significant 

negative effect of losing a family member on non-farm income but not on farm 

income, suggesting that rural households in Mexico are characterized by an 

excess supply of agricultural labor. The overall effect of migration on non-

farm income has been found to be positive and dependent on both direct and 

indirect of migration. On the other hand the overall effect of migration on 

farm income depends mostly on the indirect effect given that the direct effect 

is not significantly different from zero.  These results provide evidence that 

migrants play the role of financial intermediary by sending remittances to 

their place of origin.   

I acknowledge this study may not capture all the effects generated by 

migration and remittances on rural households. Although it has identified 

some ways that migration affects rural income in Mexico, it has been also said 

that migration has more complex effects on rural household’s outcomes than 



55 

 

can be covered in the scope of this research. In particular, more needs to be 

done on assessing the impact of migration on households with migration 

history and the implication to households without migration history. 

Additional longitudinal data is necessary to study the long term impact and 

community spill-over effects of migration on rural development in Mexico.  

Finally, answering the question of whether migration will exacerbate 

the development gap across countries or between rural-urban areas; our 

results suggest that migration positively impacts rural incomes so that it could 

catalyze in the short run income growth on both farm and non-farm activities 

and may help rural communities reach greater economic growth in the long 

run.   

As shown in this study, if migration helps rural households to 

overcome credit and capital constraints, policy makers may find in these 

results an argument to help rural communities and slow migration through 

strategies that target credit markets. The lack of institutions that guarantee 

credit and financing for the poor may be the incentive for people to migrate. 

Migration then may not be a problem of market disparities but a symptom of 

a necessary reform on the rural credit system in Mexico.  
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