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THE IMPACT OF REMITTANCE ON ECONOMIC GROWTH:  
FIXED AND HUMAN CAPITAL

Abstract

In recent years, economic research on remittances has expanded as their volume continues to increase.  Guatemala has experienced one of the largest increases.  Past studies have primarily focused on their impact on the monetary base and on international reserves.  However, less attention has been paid to the effect that these remittances have in the economic growth process.  Remittances are possible due to emigration that, in most cases, brings the separation of the head of the household.  This paper, using as a framework a Neo-Classical model of growth expanded to include human capital, studies the effects of remittances on wealth, living conditions, and human capital.  The analysis seeks to determine how the dynamic remittances/economic growth are affected by relevant household observable characteristics, including family structure.   We find that at the aggregate level, the impact of remittances is not significant.  At the disaggregated level, remittances have a significant impact on wealth, savings, and human capital, but their positive or negative effect depends on family characteristics, most noticeable family structure.  The consequences of these findings are relevant for the understanding of the institutional economic development impact of remittances as well as for migration/immigration policy, security, and sustainable economic growth.

THE IMPACT OF REMITANCE ON ECONOMIC GROWTH:  FIXED AND HUMAN CAPITAL*

I.  Introduction

In recent years, economic research on remittances has expanded as their volume, especially in developing countries, continues to increase.  In the past, migration was considered a negative factor for economic growth, as it brought a decrease in the labor force often accompanied with brain drain.  More recently, however, the increase in the amount of remittances has led economists to see migration as something positive.  This is so because it is expected to alleviate the poverty that many recipient countries suffer.  It is also expected to contribute towards economic development. Research typically has focused on the macroeconomic impact that remittances have in the economy, mainly on its monetary base and on international flows.  Today, remittances constitute the second largest component of the current account in many of the recipient countries; this is relevant for both policy makers and financial institutions. An important issue analyzed on the topic of remittances has been whether these are transferred through formal or informal channels and the cost of doing so.  

At the same time, remittances are possible due to emigration which, in most cases, brings with it not only a decrease of the labor force in the country of origin but the separation of family members, which more often than not is the head of the household.  Thus, another body of literature has focused on the impact that remittances have on the development and the welfare of those families that receive them.
  The literature has paid less attention, however, to the link between the macroeconomic and the microeconomic effects of remittances on the economic growth process.   This paper, using a Neo-Classical growth model expanded by human capital as a framework of analysis, and a household database from Guatemala, seeks to contribute to these two bodies of literature by analyzing the effects of remittances on the wealth, living conditions, and human capital of those households receiving them.  The analysis seeks to determine how the dynamic remittances/economic growth are affected by relevant household observable characteristics, including family structure.   The consequences of these findings are relevant for the understanding of the institutional economic development impact of remittances as well as for migration/immigration policy, security, and sustainable economic growth.

Studies at the aggregate level have found that increasing competition among financial institutions for the cash flow generated by remittances has lead to a decrease in the transaction cost of these transfers.  Consequently transfers through the official markets have increased with the consequent monetary and balance of payment benefits.  Other determinants of the size of remittances have been found to be the economic conditions of the country where the funds are sent from as well as the conditions of the receiving countries such as institutional and economic policies, perceived risk, political stability, corruptions, and investment opportunities.
  Little evidence has been found of a causal relationship between remittances and economic growth or remittances and economic development at the aggregated level.
  Guatemala is not an exception on this account.  As addressed later in this paper, adding remittances to the Neo-Classical model shows no significant contribution to the determination of the growth process.

At a disaggregated level, findings from the literature analyzing the development and welfare of the families receiving remittances suggest that the factors affecting the social and welfare impact on these families can be classified in three groups:  legal situation of the migrant, the reasons for the migration, and the economic conditions in the recipient country.  Most of these funds are allocated to household consumption, mainly in the forms of health, education, and food.  Some studies have also found evidence of a spillover effect through community development in the form of basic infrastructure improvement, but the impact on the tax revenue base of the recipient countries does not seem to be significant.  This is so because recipients are typically low income families who are poor, and thus do not pay taxes.
 

One of the countries with the largest increase in remittances is Guatemala.
  For 2007 they amounted to four billion dollars, approximately 12% of its GDP, 70% of its trade balance, and 97% of their foreign reserves.  Such magnitudes suggest that Guatemala’s balance of payment is very vulnerable to swings in the amount of remittances. 

The 2006 International Organization of Migration (IOM) survey on Guatemala’s remittances found that 42.8% of the recipients live in urban areas while 57.2% are in rural areas.  54.6% of these are women and most of them are between 15 and 64 years old (32.6%).  The study also reports that of the households receiving remittances, 53% of them receive the remittances from their husbands.  These two findings indicate that in Guatemala the number of men in the labor force, due to migration, is diminishing.  In addition, the majority are Ladinos (78%) while only 22% are Indigenous.  In terms of their education, 39% of the beneficiaries have not completed primary education, 14% have completed primary education, 8.7% have high school degrees, 2.6% have some college, and only 0.7% of the beneficiaries have university degrees.  Most of them are employed (89.4%) of which 19% are employed in agriculture, 18.3% are technicians, 15.5% are factory workers, and 13.9% are unskilled workers.  As for the use of the remittances received, most of the funds are allocated to consumption (50.3%, of which 43.1% is spent on food).  On this, Guatemala is not unique as there is evidence of this pattern on other developing countries.   Additionally, 14.1% is spent on intermediate goods, 21.5% are allocated to investment and savings, 14.2% are allocated to health, and education (6%).  Adams (2005) finds that households recipient of remittances have a lower marginal propensity to consume and a higher marginal propensity to invest on education, health, and housing.   

We find that while at the aggregated level remittances have no direct impact on economic growth, they do have it at the disaggregated level.  Specifically, remittances do have an effect on wealth, living conditions, and on the households’ human capital, but the significance and sign of these effects are closely related to the family structure of the household.  Although some studies have looked at the connection between remittances and human capital, no studies, to the best of our knowledge, have explored the differences in the acquisition of human capital given by Family characteristics, including family structure. 


The study is organized as follows.  Section II describes the characteristics of the data used in this study.  In the section that follows, the theoretical underpinnings of the framework used for this study is presented.  Section IV analyses the impact of remittances on wealth, and human capital.  The effect of remittances on the quality of life is analyzed in section V. The study finishes with the conclusions.

II.
Data and Study Design


The study is carried out using two databases.  The first database consists of aggregated economic and social annual time series for Guatemala covering the period 1950-2006 produced by Familia, Desarrollo y Población (FADEP.)  These times series are used to test whether remittances have a direct effect on economic growth.  For the disaggregated analysis the data collected by the Encuesta Nacional de Empleo e Ingresos (ENEI) 2004 is utilized.
  The analysis is carried out by “lugar poblado.”
  


A Neo-Classical growth model expanded by human capital is used to frame the analysis at both the aggregated and the disaggregated level.  Other explanatory variables have been added where fit to capture some institutional realities in Guatemala. We tested the annual data for unit roots by using the Augmented Dicky-Fuller test (ADF) and Phillips and Perron (1987) test.  In most variables, unit roots were found at the 5% level of significance but they were homogenous of degree one.
  A significant shift in the GDP was found in 1982, so a dummy variable (DUM82) was created.  At this time, Guatemala began the opening of the economy.  Since the study seeks to determine the effect of different macroeconomic variables, including remittances, on growth, the GDP rate of growth was used to test the model.  All variables were seasonally adjusted and logged so to minimized volatility. At the aggregated level, the Neo-Classical model was estimated using Ordinary Least Squares (OLS) regressions and violations of OLS assumptions were tested and corrected.  An AR(1) process was introduced by using a Hildreth-Lu procedure to estimate the AR(1) coefficient.  The remaining autocorrelation and heteroskesdasticity were corrected by using Newey-West to estimate the covariance matrix.  Thus, the coefficients obtained are efficient and unbiased.  Regressions were also tested for the presence of multicollinearity.  This was not found among the variables included in the regression.

To design the analysis of the effect of remittances on wealth, quality of life, and human capital using disaggregated data, different household characteristics were included as controlled variables.  The ENEI 2004 provides 64,339 data points, which includes all members of the household.  Of the sample, 2,226 data points corresponded to persons who reported having received remittances and, of these, 1,092 data points corresponded to heads of households.  Since the focus of the study is the effect of remittances on the economic growth process, two relevant factors for this process, which could be extracted from the ENEI 2004, were selected: wealth (as captured by homeownership and having savings) and school enrollment (as capture by school attendance.)  Wealth and savings are relevant for investment.  School enrollment was selected because of its impact on human capital and productivity.  Additionally, to examine whether remittances help the welfare of the families we studied their effect on the living conditions, more specifically the construction materials of the home (as captured by the quality of its walls) and the access or not to improved water sources (as captured by quality of access to water services in the house).  Finally, different household observable characteristics are included in the analysis to control for their effect on the variables under study.  

The household observable characteristics used are age, sex, level of education, race (ladino (=1) or indigenous (=0)), marital status of the head of the household (married, unions, single-mother, and divorce), area where the household live [rural (=1) vs. urban (=0)], number of children in the household, and whether the member of the household receiving remittances worked [(yes (=1) or no (=0)].  Estimations for the disaggregated analysis were carried out by means of a Probit model using a Maximum Likelihood estimation.  The Huber-White method was used to adjust the variance-covariance matrix for the presence of heteroskedaticity and for correlated responses from cluster samples.  Consequently, the coefficients obtained are efficient and unbiased.  Regressions were also tested for the presence of multicollinearity.
  Table 1 provides a snapshot of the characteristics of those receiving remittances versus only head of households receiving remittances.  The patterns encountered for the head of household closely mimic those found by IOM (2003 and 2006).  An exception is the location of the head of household as, in this sample, majority of the population is in urban areas as opposed to rural.  Most of those receiving remittances are married women whose husbands send them funds.  This is also reflected on the age sample mean differences between the total sample and the head of households receiving the remittances.  More Ladinos than indigenous households received remittances and most of the heads of these households have some education (mainly incomplete primary education).  At the same time, because the majority of these households reside in urban areas, for the most part, they have access to water, report better house conditions (have brick walls or similar materials as well as access to improved sources of water), and own a house. 

Table 1

Household Sample Distribution’s Characteristics

(Total n=2066, Head of Household Receiving Remittances= 1092)

	Variable
	Mean
	Skewness
	Kurtosis

	
	Total Sample
	Head of Households
	Total Sample
	Head of Households
	Total Sample
	Head of Households

	Sex 

(M=0,F=1)
	0.56
	0.68
	0.58
	-0.79
	1.07
	1.62

	Race

(Indig.=0,Lad.=1)
	0.26
	0.74
	-0.33
	-1.11
	1.11
	2.23

	Location

(Urban=0,Rural=1)
	0.14
	0.12
	2.12
	2.28
	5.48
	6.18

	Age


	25.05
	39.54
	0.99
	0.42
	3.13
	2.24

	Children


	3.16
	2.73
	0.96
	1.03
	3.90
	4.06

	Education (1)


	2.53
	3.04
	-0.13
	0.05
	2.12
	2.24

	Worker

(NO=0,YES=1)
	0.28
	0.37
	0.98
	0.55
	1.96
	1.30

	Own House

(NO=0,YES=1)
	0.82
	0.80
	-1.67
	-1.54
	3.79
	3.76

	Access to Water

(NO=0,YES=1)
	0.86
	0.87
	-2.14
	-2.20
	5.56
	5.87

	Brick Walls

(NO=0,YES=1)
	0.67
	0.69
	-0.73
	-0.84
	1.53
	1.71


Sources: ENEI 2004.

(1). The mean corresponds to some level of primary education.

Aguirre (2007a) presents a description of wealth distribution in Latin America.  There is a significant gap in the wealth distribution in Guatemala, with 1% of the households holding the highest concentration of wealth, followed by another 8% of the households that also holds some significant wealth other than home ownership and remittances.  Most of the households (60%), however, hold some type of wealth in the form of house ownership and/or receive remittances.  Out of these, a large proportion is characterized by low living standards if not slightly above the poverty line.   The next 8% of the households own a house that has been received either through inheritance or has been donated to them but the condition of the house is poor.  They also report having received remittances.  The second to the last lower level of wealth correspond to households that rent the house where they live but they might receive some other income, typically remittances.  Finally, the bottom 10% of households report not owning their homes or any other type of assets.  We find that most of the households in our sample belong to the 60% of the population group or the second to the last group, but not to the bottom 10%.   This latter characteristic has significant implication as to who can really benefit from remittances and the potential effects of remittances for poverty reduction. On average, the number of children per household is three.  

III.
Theoretical Framework

Studies on the determinants of economic growth in Guatemala have found that a Neo-Classical model expanded to incorporate human capital fit best the Guatemalan case in the past 50 years.
 Gary Becker introduced human capital as an important source of economic development, which depends on advances in technological and scientific knowledge.  A key assumption of this model is that the rate of return on investments in human capital rises rather than declines as the stock of human capital increases; man is creative and therefore the education of today implies more production for the future.  To ensure that the human capital dimension captures the reality of the labor force in Guatemala, we incorporate not only average years of education but the years of experience of workers.
  To do this, following Bloom et al (2004), a Cob Douglas production function of the following form is defined as:





Qt = w A Ktα Lt β eθ1 ht+ θ2 EXPt+ θ3 EXPt2+ θ4 hlt


(1)

where Q is the total real GDP (TRGDP) and it includes the informal economy, A is the level of technology in the US and w is the weight used for Guatemala.
 K is capital, L is the labor force.  h is average years of education.  h captures Loening (2002)’s measure of schooling and thus is estimated as the average years of schooling evident in the labor force.
  EXP stands for experience and is the amount of time spent in the labor force, EXP2 is its value squared, and hl is health, measured as life expectancy.  Experience was calculated as: average age (i.e., the average years of school-age at which school starts (here it is assumed to be 6 years old.))  The age groups were divided as follows: (15-19, 20-24, …, 60-64, 65+). To calculate K, the perpetual inventory method is used.  The first year was set equal to the average of the five first years of the ratio of capital inventory (Inv) to GDP (Ave. Inv/GDP).  This, in turn was multiplied by the GDP at t0 and divided by the depreciation (δ).  This was assumed to be the stock of investment at t0.  The remaining amounts were calculated as Kt+1 = Kt - δKt + Investment.  hl is health measured by life expectancy.  

Important elements of economic growth, based on the Neo-Classical model expanded to incorporate human capital, are investment, labor, and human as well as social capital.  Across countries, marriage has historically been viewed as a source of financial security, especially for women and children.  Its relevance, however, goes beyond individual financial securities as it also affects the growth process through the impact on human and social capital.  Evidence across sciences indicates that the best for a healthy development of a person and society is for persons to live within a family that is functional, i.e., with his biological or adoptive mother and father in a stable marriage.
  The academic and social performance of a child is very closely related to the structure of the family in which he lives and this is important for the quality of the human and social capital. School attendance is an important part of ensuring good academic performance.  The psychological stability and health of a child and his parents is closely related to healthy families. All of these factors are important for worker’s productivity and government finances as the breakdown of the family is also linked to poverty, especially among women and children.  This in turn affects private and public savings, both of which are necessary for investment.
  

In accordance with a Neo-Classical model, if remittances are to help long-term growth, they need to have a positive effect on these variables at the household level.  We thus test whether remittances have an effect on the wealth, as captured by house ownership (equation 3) and savings (equation 4).  Household savings can vary for a number of reasons.  Standard models of allocation of consumption over time suggest that savings depend on a family’s stage in the life cycle.
  Households that wish to stretch their consumption over time will save during their working years in order to finance consumption after retirement.  Empirical evidence suggests that this pattern applies to urban middle income levels but not to lower income households, many of which do not have assets, or to the wealthiest households, which often inherit wealth.
  Income also affects wealth accumulation through savings.  In a given period, two households with the same saving rate but different levels of income will accumulate different levels of wealth.
  Sex differences among health of households might also affect the accumulation of wealth.  This can be due to several factors, such as a gap in earnings, access to credit, disparity of educational levels, etc.

We also test the impact of remittances on human capital, as captured by school attendance of the children in the household equation (5); and on the quality of life of the families receiving remittances as captured by access to clean water in the house (equation 6) and wall materials (equation 7).  Specifically we run the following regressions:


OWNHOUSE = β0 + β1 SEX + β2 RACE + β3 AREA + β4 AGE + β5  AGE2+




+  β6 NUMCHILD + β7 HEAD + β8 EDUC + β9 WORKING + 




+ β10 OCUP + β11 FAMSTRUCT  +  β12 Ln(REMIT) + εt

(3)


USESAVIGNS = β0 + β1 SEX + β2 RACE + β3 AREA + β4 AGE + β5  AGE2+




+  β6 NUMCHILD + β7 HEAD + β8 EDUC + β9 WORKING + 




+ β10 OCUP + β11 FAMSTRUCT  +  β12 Ln(REMIT) + εt

(4)


SCHOOLATTEN = β0 + β1 SEX + β2 RACE + β3 AREA + β4 AGE + β5  AGE2+




+  β6 NUMCHILD + β7 HEAD + β8 EDUC + β9 WORKING + 




+ β10 OCUP + β11 FAMSTRUCT  +  β12 Ln(REMIT) + εt

(5)


WATERACCESS = β0 + β1 SEX + β2 RACE + β3 AREA + β4 AGE + β5  AGE2+




+  β6 NUMCHILD + β7 HEAD + β8 EDUC + β9 WORKING + 




+ β10 OCUP + β11 FAMSTRUCT  +  β12 Ln(REMIT) + εt

(6)


WALLMATERIALS = β0 + β1 SEX + β2 RACE + β3 AREA + β4 AGE + β5  AGE2+




+  β6 NUMCHILD + β7 HEAD + β8 EDUC + β9 WORKING + 




+ β10 OCUP + β11 FAMSTRUCT  +  β12 Ln(REMIT) + εt

(7)

Where OWNHOUSE captures whether the person receiving remittances owns a house or not (no=0, yes=1); SEX is the sex of the person (male=0, female=1); RACE captures ethnic background (Indigenous=0, Ladino=1); age is the age of the person receiving remittances; AGE2 is the squared value of age; NUMCHILD is the number of children per household;  HEAD indicates whether the person is the head of the household (no=0,yes=1), EDUC is the level of education achieved by the person; WORKING captures whether the person is working or not (no=0,yes=1); OCUP is the type of occupation held by those receiving remittances; FAMSTRUCT is family structure; and REMIT stand for the log of the amount of the remittances received.   USESAVINGS in equation (4) indicates whether the person receiving remittances has savings or not [no (=0), yes (=1)].  SCHOOLATTEN in equation (5) indicates whether children in the household attended school or not [no (=0), yes (=1)].    WATERACCESS in equation (6) indicates whether the house has access to improved water or not [no (=0), yes (=1)].    WALLMATERIALS in equation (7) indicate whether the quality of the house walls are solid (cement, brick or pre-made) or less resistant (otherwise, i.e., clay, wood, etc.) [poor(=0), resistant(=1)].    

IV.  Results

In Guatemala both the GDP and remittances have grown steadily over the past 50 years.  Figure 1, shows the parallel evolution of these two variables (their correlation is 85%), especially after 1992.  After 2002 a significant increase of remittances took place.    Today, remittances constitute 12% of the GDP.  To examine whether remittances have had an effect on growth at the aggregated level, first the Neo-Classical model expanded by human capital is tested at the aggregated level by using ordinary least squares.  Taking logs and first differences in equation (1) and including an AR(1) process, a dummy (DUM82) for the break in the series, and remittances (REMIT) the following reduced form is derived and estimated:

Figure 1

Total Nominal GDP and Remittances

(Thousands of Dollars)
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Notes:  GDP includes both the formal and the informal economy.  


Δln (Q/L)t = α1 + w Δln (A) + α 1ln(K)t + β Δln(L)t + θ1 Δln(h)t + θ2 Δln(EXP)t +  


+ θ3 Δln(EXP2)t  + θ4 Δln(hl)t  +  β Δln (Q/L) t-1 + θ4  DUM82 + υ Δln(REMIT)t + ε t
         (2) 


The results are:


Δln (Q/L)t = -0.72+ 0.15 Δln(A) + 0.06 Δln(K)t + 0.07 Δln(L)t + 0.04 Δln(h)t +




 (0.02)       (0.05)
    (0.008)
   (0.03)
   (0.11)




+ 0.23 Δln(EXP)t + 0.00003 Δln(EXP2)t  + 12.8 Δln(hl)t + 


 

    (0.07)

(0.000009)

  (3.75)

+ 0.30 Δln(Q/L)t-1 + 0.015 DUM82 + 0.004 Δln(REMIT)t     


      (0.12)

  (0.008)
   (0.003)




R2 = 0.61

ADW = 2.3

Numbers in parenthesis report standard deviations.  The significance and sign of the coefficients are consistent with those predicted by the model.  Experience is significant and positive and so is its squared value.  These results provide support for Becker’s theory of human capital and for the increasing returns to scale of human capital. Life expectancy is positive and very significant in the determination of growth, indicating that in Guatemala, the better the health the higher GDP growth is.  It is a well established fact that life expectancy is a good predictor of economic growth.  Finally, remittances are not significant at the aggregated level.  This is consistent with findings from other countries.

We now turn to the household level analysis.  Figures 2 through 4 present levels of education, house ownership, school attendance, and the quality of life – as captured by access to improved water and quality of house’s walls – by family structure.  In all cases, married households fare significantly better than all other types of family structures.  Family unions, which in Guatemala often are de facto marriages, follow as a second best albeit at a distance.  Overall, however, unions do not perform as well economically.  On the opposite end, divorced and single mothers seem to have the worst conditions on all three counts.  Thus, at a first glance, the data seems to indicate that households where remittances are received and where the head of the household is married have higher levels of education, higher school attendance and have a higher probability of house ownerships than any other type of household structure.      

To capture more precisely how not only remittances but other family characteristics affect the accumulation of wealth we run regressions on equations (3) and (4).  Table 2, Columns 1 through 6 reports the results for equation (3-4) for all those who receive remittances (Column 1) and for only head of household receiving remittances (Column 2).  To separate the effect of minors in a given household, we also introduce a dummy variable for children under 14 (Column 3.) 

Figure 2

Education of Head of Household who Receive Remittances by Family Structure
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Figure 3

School Attendance of Children (6-14) in Households who Receive Remittances by Family Structure

(% of Family Structure)
[image: image3.emf]20.6

57.8

4.8

4.2

1.0

8.3

3.4

0.0

10.0

20.0

30.0

40.0

50.0

60.0

Union Married Separated-union Separated-

Married

Divorced Widow Single Mother


\\

Source: ENEI (2004)

Figure 4

House Ownership in Households who Receive Remittances by Family Structure

(% of Family Structure)
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In Guatemala, the single most significant characteristic that increases or decreases the probability of owning a house, if the household receives remittances, is family structure.  Specifically, being married increases this probability of owning a house by 32% for the head of the household and by 29% if children under age 14 are present.  The fact that when children over 14 are present the probability of owning a house increases indicates that the number of children is not a problem for wealth but on the contrary.  In the long-run, as children grow, wealth increases.  At the same time, if those receiving remittances live in unions, are separated, or are single mothers, the probability of owning a house is reduced by 24%, 40%, and 56%, respectively.  One explanation for these results could be that marriage provides the stability for long-term decisions on investment as well as efficiency in the use of resources that other family structures do not seem to provide.
   

An increase in the amount of remittances received raises the probability of house ownership by 8% overall and by 12% for heads of households.  This indicates that at the 

Table 2

Effect of Remittances on Sources of Wealth

	Variables
	House Ownership
	Savings

	
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)

	Sample Size
	N=2,226
	N=1,092
	N=1,092
	N=2,226
	N=1,092
	N=1,092

	Independent Variable
	All Households
	Head of Households
	Household with Children under 14
	All Households
	Head of Households
	Household with Children under 14

	Constant
	0.14
(0.27)
	-0.79

(0.57)
	-0.79

(0.56)
	-2.8*
(0.29)
	-2.1*

(0.5)
	-2.1*

(0.5)

	Sex

(man=0, female=1)
	0.09

(0.07)
	-0.12

(0.11)
	-0.12*

(0.11)
	-0.12

(0.08)
	-0.08

(0.11)
	-0.07

(0.11)

	Ethnicity

(indigenous=0 or ladino=1)
	-0.35*

(0.08)
	-0.31*

(0.12)
	-0.28*

(0.08)
	-0.26*

(0.08)
	-0.33*

(0.10)
	-0.36*

(0.10)

	Location

(Urban=0or Rural=1)
	0.23*  

(0.11)    
	0.20

(0.15)
	0.20

(0.15)
	0.16**  

(0.09)    
	0.28*

(0.12)
	0.29*

(0.12)

	Age
	0.009
 (0.008)
	0.03*

(0.01)
	0.02

(0.02)
	0.017** (0.009)
	-0.002*

(0.01)
	0.001

(0.02)

	Age2
	0.0001
(0.0001)
	-0.0001

(0.0002)
	-0.0001

(0.0002)
	-0.0002** 0.0001
	0.00001

(0.0002)
	-0.0001

(0.0002)

	Number of Children
	-0.0008
(0.02)
	-0.02

(0.03)
	0.05

(0.04)
	0.017
(0.02)
	0.02

(0.02)
	-0.05

(0.03)

	Head

(no head=0 or head=1)
	-0.26*

(0.08)
	
	
	0.25*

(0.12)
	
	

	Education

(by level  achieved)
	-0.009 (0.02)
	-0.05

(0.04)
	-0.05

(0.04)
	 0.12*

 (0.02)
	0.12*

(0.03)
	0.11*

(0.03)

	Working

(not working=0 or working=1)
	0.15

(0.1)
	-0.04

(0.14)
	0.02

(0.14)
	0.23*

(0.1)
	0.29*

(0.15)
	0.29*

(0.15)

	Occupation

(by type)
	0.032*

(0.01)
	0.01

(0.02)
	0.08  

(0.02)
	-0.03*

(0.01)
	0.03

(0.02)
	0.03  

(0.02)

	Remittances
	0.08*

(0.03)
	0.12*

(0.05)
	0.11*

(0.05)
	0.18*

(0.03)
	0.18*

(0.04)
	0.19*

(0.04)

	Married

(no=0 or Married=1)
	0.20*

(0.07)
	0.32*

(0.10)
	0.29*

(0.10)
	-0.16*

(0.07)
	-0.21*

(0.09)
	-0.19*

(0.09)

	Union

(no=0 or Union=1)
	-0.24*

(0.08)
	-0.10

(0.11)
	-0.11

(0.12)
	0.06

(0.08)
	0.04

(0.11)
	-0.11

(0.12)

	Separated

(no=0 or Separated=1)
	-0.40*

(0.12)
	-0.52*

(0.15)
	-0.48*

(0.14)
	0.34*

(0.12)
	0.32*

(0.15)
	0.30*

(0.12)

	Divorce

(no=0 or Separated=1)
	0.56

(0.48)
	0.57

(0.50)
	0.60

(0.50)
	0.42

(0.29)
	0.45

(0.31)
	0.60

(0.50)

	Single Mother

(no=0,yes=1)
	-0.56*

(0.12)
	-0.48*

(0.25)
	-0.49*

(0.25)
	-0.31

(0.34)
	-0.41

(0.34)
	-0.40

(0.34)


Notes: 
- * indicates 0.05% and ** indicates <10% level of significance.

-    Married structure regressions were run separately.  Since no major differences are found in the results, except for 



    family structure, only these values are reported.



disaggregated level, remittances do contribute towards the accumulation of wealth but the family structure makes a significant difference in reinforcing or undermining this effect.  In all cases, being Ladino reduces the probability of the household owning a house by 35% if they receive remittances, this probability increases to 28% when children under 14 are present.  At the same time, living in rural areas increases the probability of owning a house by 23%.   This result is consistent with the findings of IOM (2006) as the latter reports that majority of remittance recipients live in rural areas (57.2%).  In addition, given that Ladino’s households receiving remittances tend to be located in the city while the indigenous tend to live in rural areas, it seems to suggest that the Ladino’s consume rather than invest the remittances received, perhaps because living in urban areas is more expensive.  An interesting result also worthwhile noting in combination with this is that when children are present and the family structure of the household is other than marriage, the decline in the probability of owning a house is significantly higher.  

This suggests that even more consumption takes place among Ladinos when the head of the household is not married.  For single-mothers with young children, this number is even lower than for married couples in the same situation as it reports a probability of 49%.
  These results are also consistent with the sign and significance of SEX.  This variable is not significant when analyzing households except for the case where the head of the household is a single female and it has children under 14 [see, Column (3)].  In this case, the probability of owning a house falls by 12%.  Clearly children under 14 years old in other than marriage household structures are at a higher risk of being worse off.   Age and age squared, number of children, level of education achieved, employed, and divorce are not significant, independently of the sample used.  Part of these results could be explained by the fact that the Guatemala has a relatively young population, that the average level of education for the country is third grade.
Table 2, Columns 4-6, reports the results for savings.  If the household is able to use savings, this means that it had savings in the first place.  At the same time, if the household finds itself in need of using savings to cover expenses, this means that it consumes more than it saves.  Receiving remittances increase the probability of needing to use savings to cover expenses by 12%.  What those expenses are, however, are not specified in the survey.  These can be pure consumption or construction of one’s house.  Being a Ladino increases the probability of saving for head of households by 33% if remittances are received.  This probability increases to 36% if children are present in the household.  Living in rural areas, however, decreases this probability for head of household by 28%.  The coefficients for level of education and working are also significant.  In both cases they decrease savings.  One explanation for the unexpected sign in education is the fact that most of these households have low levels of education.  Thus, even if they do have some levels of education, these remain relatively low.  As for those working, this suggests that households receiving remittances even when working cannot meet their needs and thus use their savings.  
Age and occupation are significant for the use of savings only when all those receiving remittances are taken into account.  The effect of age on savings support Modigliani’s theory of savings.  Family structure seems to affect household’s savings as well but not in all cases and in the same manner.  In concrete, marriage increases the probability of accumulating savings by 21% for married households while separated households reduce it by 32%.  Other family structures are not significant.  

In summary, results seem to suggest that remittances contribute towards wealth accumulation, but the effect depends on the family structure of the particular household as well as on other household characteristics.  Married households tend to perform better than other family structures, even when young children are present.  On the other extreme, results indicate that single mothers, even when receiving remittances, tend to have lower wealth and thus be more at the risk of poverty. 

We now turn to analyze the effects of remittances on human capital as captured by school attendance of school age children.  For this we run Equation (5) on different levels of children’s school age: primary school, high school and college.  The results are reported in Table 3 for head of households with children.  

The amount of remittances are significant for both grade school and college but with opposite signs.  While the probability of school attendance is higher for primary school age children by 9%, it lowers the probability for college age children by 3%.  The probability for primary school age children attending school increases by 58%, if the household receiving remittances is Ladino.  It increases by 6% the higher the level of the education of the head of household, as well as the older the head of household is but at a decreasing rate.  The latter indicates that children left with grandparents have a lower probability of attending school.  

Table 3

Effect of Remittances on Human Capital by Children’s Schooling Age

	Variables
	Primary School
	High School
	College

	
	(1)
	(2)
	(3)

	Sample Size
	N=1,591
	N=1,358
	N=894

	Independent Variable
	Head of Households
	Head of Households
	Head of Households

	Constant
	-18.01*
(1.06)
	1.7

(3.9)
	11.2

(9.30)

	Sex

(man=0, female=1)
	-0.16**

(0.09)
	-0.35*

(0.08)
	-0.27*

(0.11)

	Ethnicity

(indigenous=0 or ladino=1)
	0.58*

(0.10)
	0.27*

(0.09)
	0.40*

(0.13)

	Location

(Urban=0or Rural=1)
	-0.07  

(0.12)    
	-0.18

(0.10)
	-0.37**

(0.19)

	Age
	3.85*

 (0.24)
	0.05

(0.50)
	-1.04

(0.87)

	Age2
	-0.19* 

(0.01)
	-0.007

(0.01)
	0.02

(0.02)

	Number of Children
	-0.009
(0.02)
	0.02

(0.03)
	0.06*

(0.02)

	Education

(by level  achieved)
	0.06*

 (0.03)
	0.15*

(0.03)
	0.18*

(0.04)

	Working

(not working=0 or working=1)
	-0.66*

(0.26)
	-0.89*

(0.10)
	-0.51

(0.11)

	Occupation

(by type)
	0.03

(0.03)
	0.01

(0.02)
	0.02  

(0.02)

	Remittances
	0.09*

(0.04)
	0.02

(0.02)
	-0.03*

(0.01)

	Married

(no=0 or Married=1)
	0.07

(0.09)
	0.18*

(0.08)
	-0.01

(0.10)

	Union

(no=0 or Union=1)
	-0.04

(0.10)
	-0.4*

(0.10)
	-0.04

(0.12)

	Separated

(no=0 or Separated=1)
	-0.29

(0.18)
	-0.04

(0.16)
	-0.25

(0.19)

	Divorce

(no=0 or Separated=1)
	-0.58

(0.51)
	-0.52

(0.66)
	-0.30

(0.52)

	Single Mother

(no=0,yes=1)
	-0.18

(0.27)
	-0.15*

(0.09)
	-0.12

(0.17)




Notes: 
- * indicates 0.05% and ** indicates <10% level of significance.



-    Married structure regressions were run separately.  Since no major differences



are found in the results, except for family structure, only these values are reported.

Having a woman as head of household diminishes the probability of children attending school by 16% and, if the head of household works, by 66%.  Reflecting a lack of supervision when the mother works and the father is absent as he is typically the one sending remittances.  Other controlled variables, including family structure and number of children, are not significant.  

When considering high school age children, interesting and alarming results are found.  The amount received on remittances is found to be insignificant while the effects of race, locality, sex, education, and work are same across different levels of education but more accentuated the higher the level of education.  This is especially alarming for the case of mothers working where the probability of attendance is reduced by 89%.  At the same time, family structures do mitigate or accentuate this problem.  Marriage increases the probability of high school age children’s school attendance by 18% while unions and single mothers reduce it by 4% and 15% respectively.  Teenagers that have money available because of remittances but not supervision are significantly worse off.  This result provides evidence that supports the social phenomena found in Guatemala, both in urban and rural areas, with the development of gangs (maras) among teenagers with the consequent increase in social crime and social disruption.  

Finally for the case of college age children, once again, sex, race, and level of education of the head of household are significant and follow the same pattern previously found.  Location now is significant as all universities in Guatemala are in urban areas, thus increasing the probability of attendance by 37%.  As could have been expected, the fact that parents work is not significant as college age students are in less need of supervision.  Also number of children increases the probability of children attending college by 6%, this result is significant as it provides support for Becker’s theory of human capital while dismisses the theory that claims a tradeoff exists between number of children in a family and education.

In summary, in Guatemala, the effect of remittances on human capital is influenced by the head of household’s sex, ethnicity, education, whether it works or not, and location.  Family structure is not statistically significant for primary school attendance but it is for high school age.  The amount received of remittances affects positively attendance in primary education but it does not affect higher levels.  At the same time, those families where teenagers are present and are recipients of remittances, where the mother holds a job and the father is absent, have a significantly lower probability of attending school and thus a higher probability of engaging in social disruptive behavior from lack of supervision.  Furthermore and not surprisingly given these last results, remittances are inversely related to the probability of college age students in fact attending college.  If they fail to complete high school, they will not be able to attend college.  If one adds these results to the previous finding for wealth, the negative effects of remittances for sustainable economic growth become more apparent.  While a healthy marriage structure could mitigate these negative effects it does not eliminate them.  On the other hand, the family disruption often generated by the force separation of the parents, more often than not the husband, seems to increase the probability of these negative effects in a significant manner.  

We now turn to the analysis of the effects of remittances in the household’s quality of life.  For this, we run equations 6 and 7.  The results are presented in Table 4.  Remittances increase the probability of living under better conditions, thus helping improve the quality of life of those households who receive them (the probability fluctuates from 6% to 8%).  Being a female increases the probability of having access to improved sources of water but it does not improve the quality of the house.  Ladinos have a higher probability of living under better conditions by 24% and 56% for water access and improved walls respectively.  Living in rural areas increases the probability of being worse off with regard to living conditions.  The probability of the household having access to improved water sources declines by 64% if they live in urban areas.  The higher the education, the higher the probability of living under better conditions (10%).  The number of children does not affect access to water, but in some cases it can deteriorate the quality of the house where the family lives.  Finally, while family structure does not seem to affect the materials of the wall, it significantly declines the probability of the household accessing clean water.  The worse performance corresponds to separated and single mothers (the probability of the household having access to improved water sources declines by 82%).  

    In summary, remittances help to improve the quality of life.  Ladinos and those living in the city seem to benefit the most, especially when comes to access to sources of clean safe water.  This is not surprising as cities typically have more infrastructures.   Finally, families which head of households are not married, have a higher probability of having a lower quality of life.  Furthermore, the more children these families have, the higher the probability of living under worse conditions.  This last result is consistent with other findings.
  The presence of children in not-married household, typically perform worse in every count.  

Table 4

Effect of Remittances on Quality of Life

	Variables
	Access to Improve Water
	Quality of Walls

	
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)

	Sample Size
	N=2,226
	N=1,092
	N=1,092
	N=2,226
	N=1,092
	N=1,092

	Independent Variable
	All Households
	Head of Households
	Household with Children under 14
	All Households
	Head of Households
	Household with Children under 14

	Constant
	0.64*
(0.27)
	-0.23
(0.59)
	-0.20
(0.58)
	-1.54*
(0.25)
	-1.39*

(0.51)
	-1.55*
(0.25)

	Sex

(man=0, female=1)
	-0.03

(0.08)
	0.23*

(0.12)
	0.23*

(0.12)
	0.07

(0.07)
	-0.009

(0.11)
	-0.006

(0.10)

	Ethnicity

(indigenous=0 or ladino=1)
	-0.24*

(0.08)
	-0.27*

(0.11)
	-0.26*

(0.11)
	0.56*

(0.06)
	0.53*

(0.09)
	0.54*

(0.09)

	Location

(Urban=0or Rural=1)
	-0.64*  

(0.12)    
	-0.64*  

(0.12)    
	-0.64*  

(0.11)    
	-0.18*  

(0.08)    
	-0.17

 (0.12)
	-0.18*  

(0.12)    

	Age
	0.008 

(0.09)
	0.02** 

(0.01)
	0.02** 

(0.01)
	0.01

(0.01)
	-0.02**

(0.01)
	0.02**

(0.01)

	Age2
	0.0001 (0.0001)
	-0.0002

(0.0002)
	-0.0002

(0.0002)
	-0.0001 (0.0001)
	-0.003*

(0.001)
	-0.0002*

(0.0001)

	Number of Children
	0.01
(0.02)
	0.01
(0.03)
	0.01
(0.03)
	-0.04*
(0.01)
	-0.07*

(0.02)
	-0.04
(0.03)

	Head

(no head=0 or head=1)
	-0.18*

(0.08)
	
	
	0.11

(0.07)
	
	

	Education

(by level  achieved)
	0.10*

 (0.02)
	0.10*

 (0.04)
	0.10*

 (0.04)
	 0.20*

 (0.02)
	0.12*

(0.03)
	 0.19*

 (0.023

	Working

(not working=0 or working=1)
	0.11

(0.10)
	0.23

(0.15)
	0.23

(0.15)
	-0.02

(0.09)
	-0029*

(0.14)
	-0.08

(0.14)

	Occupation

(by type)
	-0.01

(0.01)
	-0.009

(0.02)
	-0.009

(0.02)
	-0.04*

(0.01)
	0.02

(0.01)
	-0.02

(0.01)

	Remittances
	0.06*

(0.03)
	0.03

(0.05)
	0.03

(0.05)
	0.05**

(0.02)
	0.08*

(0.04)
	0.08*

(0.04)

	Married

(no=0 or Married=1)
	0.04

(0.08)
	0.12

(0.10)
	0.12

(0.10)
	0.03

(0.06)
	-0.01

(0.09)
	0.02

(0.09)

	Union

(no=0 or Union=1)
	-0.28*

(0.08)
	-0.25*

(0.11)
	-0.25*

(0.11)
	0.08

(0.07)
	0.34*

(0.11)
	0.34

(0.11)

	Separated

(no=0 or Separated=1)
	-0.81*

(0.44)
	-0.81*

(0.44)
	-0.82*

(0.43)
	0.12

(0.13)
	0.05

(0.15)
	0.10

(0.15)

	Divorce

(no=0 or Separated=1)
	-0.08*

(0.04)
	-0.08

(0.40)
	-0.08

(0.40)
	0.02

(0.36)
	-0.11

(0.38)
	-0.11

(0.39)

	Single Mother

(no=0,yes=1)
	-0.83*

(0.44)
	-0.82*

(0.43)
	-0.82*

(0.43)
	-0.27

(0.27
	-0.33

(0.22)
	-0.30

(0.27


Notes: 
- * indicates 0.05% and ** indicates <10% level of significance.

-    Married structure regressions were run separately.  Since no major differences are found in the results, except for 



    family structure, only these values are reported.



IV. Conclusions

This study aimed at shedding some light into how the dynamic remittances/economic growth are affected by relevant household observable characteristics, including family structure.   With this purpose, it tested empirically the effect of remittances at the aggregated level by means of a Neo-Classical growth model.  Consistent with previous studies, we found no significant effect.  Also using the Ne-Classical growth model as a framework, the paper analyzed the microeconomic effects of remittances in the process of economic growth by studying the relationship between the amount of remittances received, different family characteristics, and wealth, human capital, and quality of life in families where remittances were received.

The results suggest that remittances do affect all these variables but the manner in which these effects take place depends on the family characteristics, mainly family structure.  Marriage consistently performs best while single and separated mothers have the highest probability of performing worse in all accounts.  This is relevant, as it affects the future generations and the process of economic growth.  Other relevant variables are location, sex, race, and education.  Yet we find that these are not able to neutralize the negative effects of family disruption.  This is particularly evident in the effects on human capital, in this study proxy by school attendance.  Of special relevance is the negative impact that remittances can have on teenagers where only one parent lives in the household and he/she works full-time outside the home.  Family structure also is significant for wealth.  The findings of this study indicate that family disruption significantly decreases the probability of households owning property or savings.  Similarly it is found that the disruption of the family structure deteriorates the quality of life of those households.  These findings for Guatemala are consistent with a vast body of literature across social sciences indicating that the best for a person is to live in a stable relationship, i.e., with a mother and a father, and/or a wife and her husband together with their children.

It is evident that the economic growth process of a country is the outcome of more than economic processes.  It is the outcome of economic, social, and political processes which interact with one another in ways that worsen or ease economic growth.  Thus, from a policy point of view, it is important to make every effort to understand the causes and conditions in the economy that affect the manner in which remittances are used, the institution of the family is one of them.  The consequences of these findings are relevant for the understanding of the institutional economic development impact of remittances as well as for migration/immigration policy, security, and sustainable economic growth.  
While remittances are of help to meet the consumption needs of those households receiving them and it also can contribute to the accumulation of wealth, the results suggest that it weakens the social structure, especially the family.  It also fails to reach the poorest segment of the population [in Guatemala 10% of the population (Aguirre (2007a)].  To mitigate these negative effects should be priority of both migration/immigration as well as security policies.  The findings in this study suggest that migration/immigration policies need to seek to minimize this separation and to strengthen family stability.  Temporary workers visas would seem to meet these requirements.  Similarly, issues of security arise, such as has been the case of the maras that have been growing in Guatemala among teenagers that drop out of school because of lack of supervision.  It is clear that in Guatemala, remittances make a difference in the process of economic growth and that family structure is key in the determination of the efficiency of this impact.  Thus, in designing policies, it is important to consider whether or not these policies support, foster, and promote stable, healthy families.  Some of these policies can be directed to facilitating private sector provision of social services such as education, health, professional training, etc., so as to develop the different family members of their employees according to their age and skills.  This would generate opportunities for those being beneficiated by these programs and in turn will provide incentives for them to remain in the region of origin while avoiding family disintegration.
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� For a review of the literature see Ghosh (2006). 


� Some of the studies addressing these issues include Glytsos (2005), Maldonado y Robeldo (2002), Puri y Ritzema (1999),  Page y Plaza (2005), Ratha (2003), and Spatafora (2005).  For a review of the literature see Ghosh (2006).  


� See Adams (1991), Chami et al (2003), Gubert (2005), Giuliano and Arranz (2005), and Spatafora (2005) for some of this evidence. 


� Some of these studies include Stark and Lucas (1988) and Taylor et al (2003), Cox-Edwards y Ureta (2003), Duryea et al., 2005, Lucas (2005), Kocks y Onan (2001), Montes (1989), IOM (2003 and 2006), and Wahba (2000).  For a review of the literature see Ghosh (2006).


� Of the 34 countries receiving more than $1 billion dollars in 2004, it was among the 26 countries that had over a 30% growth between 2001 and 2004, and together with Argelia, Guatemala reported a 3 times increase in income due to remittances.  Ghosh (2006).


� The translation reads National Survey of Employment and Income.


� In the U.S., the closest census unit to this classification is places and minor civil divisions.  Since neither of the two mentioned unit of analysis is an exact translation, we keep the exact wording in Spanish.


� For the sake of brevity these results are not reported.  They are available upon request.


� See Loening (2004), Segovia and Larde (2002), and Aguirre (2007a).


� The average years of education completed by the population of Guatemala is three, and thus it can be expected not to have an effect on economic growth.  This is the reason for incorporating experience as a measure of human capital in this model.


� US technology is used because it is the principle source of technological transfer.  The weights was calculated as follows: 13% for transportation assuming a complete transfer of foreign technology, 23% for agriculture assuming a 50% transfer of foreign technology in the sugar and coffee industry, 12% for industry assuming complete transfer of foreign technology, and 24% for commercial, assuming a 10% transfer of foreign technology.  The weight (w) thus is: τUS*(0.13+0.23*0.5+0.12+0.24*0.1).


� This measure does not take into account quality changes within the education system.  However, as Loaning (2004) has already noted, “it proves impossible to obtain an index of quality changes of education for the period under study.


� For a further development of this argument as well as a review of these findings see Fukuyama(1999) and Aguirre(2006).


� See among the literature Akerlof et al (1996) and Aguirre (2007b)


� This thesis was first proposed by Modigliani and Brumberg (1954) and is known as Modigliani’s theory of income.


� Wolff (1981).


� Zeldes (1989).


� Typically the first term in this type of models requires the modeling of the total factor productivity so to avoid that this information may be lost into the error term.  In this case however, since the model is applied to only one country and a weight has been introduced on the factor productivity (A), it has been deemed such modeling unnecessary given the purpose of this study purposes.





� Efficiency in the use of resources in marriage as opposed to other household arrangements is based, among other things, in the fact that couples do not need to duplicate housing, and for living expenses as well as for other services marriage couples experience economies of scale.   See � HYPERLINK "http://www.pnas.org/search?author1=Eunice+Yu&sortspec=date&submit=Submit" �Eunice Yu� and � HYPERLINK "http://www.pnas.org/search?author1=Jianguo+Liu&sortspec=date&submit=Submit" �Jianguo Liu�� HYPERLINK "http://www.pnas.org/content/104/51/20629.abstract" \l "corresp-1" �� (2007), Aguirre (2001) and Fukuyama (1999) for a more in depth analysis of this point.  


�  Complete results are available upon request.


� The probabilities of owning a house for households where the family structure are union, separated and divorce are negative 38%,  36%, and 38%, respectively.  For the sake off brevity, results from these regressions are not reported but they are available upon request.


�  Complete results are available upon request.


� See for example Aguirre (2007a).


�  Complete results are available upon request.
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