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INTRODUCTION

This giant transfer of wealth crisscrosses the Earth in millions of trickles, a few
hundred dollars at a time, sent by workers who have assumed much of the burden
of Third World Development. Their remittances—private aid from poor to the
poorer—offer a rare chance to accumulate savings; invest in schooling, housing or
a small business; and rise to the middle class. (Richard Boudreaux, “The Seeds of
Promise,” Los Angeles Times, April 16, 2006).
This dissertation deals with the major issues highlighted by Boudreaux in his article
above. One of the effects of globalization has been the movement of goods and capital
around the world. Although highly restricted, the movement—documented and
undocumented—of labor has also increased due to globalization. A result of this increase
has been an increase of remittances. Remittances, what foreign workers send back to their
home countries, have grown not only in size, but also in importance to many developing
countries. In 1970, for example, an index composed of countries with the longest
remittances data available put the level of remittances for those countries at 23.6 billion
US Dollars. This amount had almost tripled to 63.7 billion in 2003, the latest year of

available data. And for the entire world, the amount was almost 80 billion. This suggests

remittances have become an important source of foreign exchange for many developing



. countries. Figure 1 shows the behavior of remittances since 1970 for the 37 countries in

the index.

Figure 1: Total Remittances
(In Billions of constant 2000 US Dollars)
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Note: This “World” Index includes 37 countries with the longest remittances data
available. Some of the countries included in this index are not included in the
present study. Also, “Worker’s Remittances” only are used to calculate this index.
Source: World Development Indicators Online and author’s calculations.

However, the story is not as clear for all countries. The share of remittances as a share
of GDP for the world has fallen, from an estimated 4.01 per cent in 1970 to less than one
per cent in 2003, and this may be due perhaps to the increasing regional integration
taking place in Europe and other parts of the world. This apparent fall masks the
importance that remittances have for many developing countries. If we take a subset of
developing countries for which the share of remittances on GDP is above 1.5 percent of
GDP, we are able to see how these remittances have become important for the economic
wellbeing and development of these countries. For the 62 countries studied in this paper,
the fall in the share of remittances on GDP has not been as dramatic—it fell from of 7.34
percent to 5.82 percent. Countries like the Dominican Republic, El Salvador, Jordan,
. Cape Verde, Yemen and Jamaica have had remittances shares on GDP of over 10 per

cent for many years, and in some of these countries the share has actually increased.



Figure 2 compares graphically the behavior of remittances for some of these countries.
From the figure, it may seem as if remittances have a unit root. However, it seems that
there are more regional similarities than a stationary trend for most countries. Performing
unit root tests to check on the stationary of the series is not possible in this study due data
limitations. Even in the full yearly sample, we would have at most 34 data points for each
country. An Augmented Dickey Fuller test suggests that 500 data points would be
acceptable. However, adding a trend line to some of the country graphs gives us a
primitive way to see if there is a trend in the series. Figure 3 shows the remittances data
for two countries that depend heavily on remittances. The trend seems to show that
remittances have increased for those two countries over the period of study. A word of
caution should be added here. Not every country in this sample will show a similar
pattern. In fact, the share of remittances for some countries has declined over time. What
can be said is that there may be regional similarities in the behavior of remittances for

many countries.

Figure 2: Share Of Remittances on PPP GDP
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Source: World Development Indicators Online, 2005, and author’s calculations.



Studying why remittances have increased in these countries is worthy of study. White
(2006), for example, has studied the link between the source and destination countries
and what this means in terms of intra-industry trade and remittances. Studying how these
remittances impact the economic life of these countries is of most importance, especially
as the shares of savings, consumption, and investment as percent of GDP change due to
the inflows of foreign exchange. But the impact of remittances on labor-sending
economies is not limited to financial changes. The impact can be seen in issues such as

education, poverty, and inequality, to name a few.

Figure 3: Remittances, Unit Root?
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Source: World Development Indicators Online, 2005, and author’s calculations.

In this dissertation, I analyze the impact of remittances on the shares of savings and
investment as percent of GDP using pooled data from 62 developing countries. In
addition, I study the impact remittances have on school enrollments. Finally, as the
beginnings of future research, I also study the impact on poverty and income distribution
that remittances have. One reason why this is important is that many migrants come from

the poorer rungs of society and are usually from the countryside. Thus, as they migrate



and send money back, they impact the poverty levels of the lower quintiles and of the
rural sector in a country. One reason for this may also be because many migrants,
especially from Latin America, come from indigenous groups or tribes, and migration
radically changes their view and their status in society.

The paper is divided as follows. In the first part of chapter one, I review the literature
on remittances but from a general perspective. Many authors have stated that most of the
literature on remittances is anecdotal and very few academic papers have been written on
the subject (Orozco, 2002, 2003, 2005). Therefore, the literature on remittances is vast
but not rigorous enough to provide much basis for modeling economic analysis. In each
chapter, I give a short review of the literature as it pertains to the more specific issues at
hand. In part two chapter one, I present an overlapping generations model that can be
used to analyze the maximizing behavior of migrants and their decision to migrate as well
as their decisions to save, invest and get an education. I present the main features of the
basic model that I will develop in each chapter to emphasize what pertains to that chapter.
The emphasis in this model is on showing how remittances enhance national investment
(by way of small, pooled savings) and enhance a household’s investment in education
and in improving their standard of living in the home country. For the empirical
investigation, I use this model as a basis but primarily focus on a simpler model of
current account accounting to analyze the macroeconomic impact of the savings
individuals make on the national saving rate.

Chapters 2 and 3 show that two channels help increase the kinds of capital most
lacking in developing countries: human and physical. Chapter three analyzes the impact

of remittances on educational achievement. The chapter takes a macroeconomic approach



using some variables that have been used in microeconomic-based studies to analyze the
determinants of school enrollment. The chapter concludes that the prospects of migration
can serve as an incentive to attain higher human capital and that remittances are an
example of those incentives while also serving to fund higher educational attainment.

In chapter 4, as a beginner for future research, I briefly develop some tests to see how
robust the link between several measures of remittances and poverty is. The results show
that not all measures of remittances and regression specifications support the statement
that remittances help reduce poverty. The results also show that the greatest impact in
reducing remittances occurs at the $2 poverty level. This shows that those most
benefiting from remittances are not the poorest but those with some minimal level of
initial resources. Finally, in the conclusion of the paper I summarize the results and offer
some further possibilities for research and some policy implications.

In chapters two and three, I have settled on 62 developing countries for two
reasons. I have considered those developing countries for which there are remittances
data for at least ten years. The remittances data has several shortcomings studied
elsewhere in the literature (Bilsborrow, et al, 1997, for example). And so I have chosen,
for ease of comparison, to stay with those countries that have reported remittances figures
as presented in the WDI. There are a few other countries for which remittances data exists
since before 1970, but those countries can hardly be considered developing in the world
today. For example, Greece and Portugal were the poorer countries in the European
region in the 1970’s, but they can hardly be considered to have the same development
experience as, say, El Salvador or Mali, and much of that difference is not attributable to

economic conditions alone. Thus, I chose not to include countries that have much higher



income levels today. Second, from those countries for which there is remittances data, I
chose only the countries that have in the average at least a remittances ratio of half of one
percent of PPP GDP in the last two periods of study. This allows me to concentrate on
those countries for which remittances are important. This may seem as resulting in a self-
selection bias, however, the levels of remittances gives us an idea as to the importance of
migration in those countries. Countries with very little migration would have not interest
in developing migration and remittance policies. Given that the data on poverty and
inequality is much scarcer, I use only the 62 countries from the first two chapters to
obtain data on poverty and inequality. Thus, the number of countries from the original
sample is reduced to a few given that many of those countries have no data on poverty
and inequality. To deal with this self-selection bias econometrically, I run some of the
important results in different samples or groups of countries to check on the robustness of

the results. It appears that the results are not generally driven by a few countries.



SURVEY OF THE LITERATURE AND THE BASIC MODEL

1. The Literature on Remittances

Many authors have stated that most of the literature on remittance is anecdotal and
very few academic papers had been written on the subject up to a few months ago. The
literature on remittances was vast but not rigorous enough to provide much basis for
modeling economic analysis. That, however, has been dramatically and quickly changing
in the past twelve to eighteen months. Most of the papers focusing on remittances were
based on anecdotal stories and a few theories trying to relate remittances to growth and
most specially the uses of remittances in the recipient countries.' The literature that
acknowledged the importance of remittances and calls for remittances to be used as a tool
for development is vast. The ILO and several other institutions have conducted surveys of

the literature to try to capture what the main findings of the literature are.” The findings

! Peter Gammeltoft, in his paper “Remittances and other Financial Flows to Developing Countries,”
presented an attempt to formalize the study of remittances by analyzing data from the World Bank. His
attempt was good but did not use regression analysis to show the importance and impact in developing
countries of these remittances.

2 The ILO’s Shivani Puri and Tineke Ritzema, in their paper “Migrant Worker Remittances, Micro-finance
and the Informal Economy: Prospects and Issues,” and Deborah Waller Meyers, from the Tomas Rivera



have tended to emphasize the importance of remittances and to suggest some theories as
to the causes of remittances and the uses of remittances. Some of this literature has done
very well in describing how migrants use their funds in the home country and in
explaining even income differences at the village level. For example, Oded Stark, J.
Edward Taylor, and Shlomo Yitzhaki study two different villages in Mexico and link the
difference in their income and education levels to the fact that both villages, even when
they are only a few miles apart, have different migration rates to the United States (Stark,
Taylor, and Yitzhaki (1986)).

More formally, the empirical literature on immigrant remittances has tended to focus
on two issues: the motivation or the reason to remit and the impact of remittances (de la
Briere, et al (2002)). The research on the motivation for remittances falls into two kinds
of theories: the “endogenous” theories of migration and the portfolio theories. Thus, the
“endogenous migration” approach explains remittances and their level as a result of a set
of economic variables that imply some difference in the wage levels in the countries
involved, the number of family members, and the actual stock of migrants from a given
country abroad. The member of the family who moves abroad and remits does so either
for altruistic or self-interested reasons. Those that try to explain remittances as a
migrant’s desire to invest in the home county as a result of a “portfolio” decision usually
focus on investment and insurance decisions of the migrant and the family.

Among some of the major papers relying on this “endogenous” approach, is an IMF
staff paper written in 1998. The paper, titled “El Salvador: Recent Economic

Developments,” devoted a section to “Workers” Remittances Trend and Prospects.” The

Policy Institute in her paper “Migrant Remittances to Latin America: Reviewing the Literature,” present
very good contemporary surveys of the literature.
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paper tried to model the major causes of remittances to El Salvador. Using the stock of
Salvadoran workers abroad, the weekly earnings of construction and service sector
employees in the US, the length of stay of these workers in the US and a dummy
variable, the model showed that remittances to El Salvador had risen dramatically in the
late 1980°s and 1990°s because over half a million Salvadorans had left El Salvador and
settled mainly in the United States. Thus, as they remitted money to help their families,
the level of total remittances to El Salvador surged. The results from this regression were
quite impressive with an R-square of 0.965 for the unrestricted equation and also for the
Error-correction model. Yet, the main conclusion from this paper was that remittances to
El Salvador would decline as the stock of workers settles in the host country and no
longer see a need to remit back to their home country. The direct result from this
conclusion was that the prospects from continued growth of remittances up to that period
and thus their impact on El Salvador’s future growth were low.

However, remittances to El Salvador not only have increased since 1998, but have
reached almost two billion a year, representing over 14% of GDP in 2003, an increase of
almost four percentage points since 1998. This failure of most papers to account for this
growth of remittances in many developing countries in spite of the correct specification
of the models and the correct statistical projections has caused other authors to try to
capture not only an altruistic motivation to remit but also an “attachment” measure to the
home country. Thus, Jacques Bouhga-Hagbe (2004) wrote an article entitled “A Theory
of Worker’s Remittances With an Application to Morocco.” In this article, Bouhga-
Hagbe presented the idea that the level of worker’s remittances in Morocco is highly tied

not only their degree of altruism (say, their parents), but also to their attachment to
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Morocco. Using co-integration techniques, he presents a model in which the worker
abroad tries to maximize utility subject to the usual budget constraints. However, in
maximizing her utility, the worker also takes into consideration her family’s utility in
Morocco. The worker, in addition, invests part of her savings in Morocco both in
financial and nonfinancial assets. Therefore, Bouhga-Hagbe (uses the growth rate of the
construction industry in Morocco to serve as an instrumental variable for the nonfinancial
investment in Morocco by Moroccans living abroad. He shows, in addition, that even
while modeling for financial diversification through interest rate differentials, this part of
the model does not seem to be empirically corroborated in Morocco. Bouhga-Hagbe
includes this interest rate differential to test the second strand of theories in the literature,
the portfolio approach, which states that the migrant chooses to save and invest in the
home country because there is an arbitrage opportunity (captured obviously through the
interest rate differential and the country risk). Bouhga-Hagbe’s model explains
remittances to Morocco very well and begins to place remittances as a source of foreign
exchange that could be used positively for development. Rajan and Subramanian have
recently also recently found that remittances have a more positive impact on the
exchange rate than aid (Rajan and Subramanian, 2005)

But, making a point that remittances do not seem to affect long term growth in
developing countries (and thus tending to another type of papers, those focusing on the
effects of remittances), in their paper entitled “are Immigrant Remittance Flows a Source
of Capital for Development?”, Ralph Chami, Connell Fullenkamp, and Samir Jahjah
(2003) suggest that remittances may actually lower the labor participation rates in the

migrant-sending countries. This may be due to the fact that those who are left behind do
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not exert as much effort in their jobs as they do not expect their chances for growth and
higher salaries to be much improved. The authors try to show that if remittances are
negatively related to growth in the home country, they might be negatively related
because remittances in fact decrease workers’ efforts in the home country. Viewed this
way, remittances are a substitute for the foregone or the low income in the labor sending
countries. This, the authors suggest, gives rise to the moral hazard problem as the migrant
does not have a way of seeing how much effort is being exerted by those left behind to
ensure they are financially independent (Chami, Fullenkamp, and Jahjah (2003)). The
migrant continues to send money back home (“to remit”) because the migrant is
“altruistic,” and wishes to supplement the low income of her family back home.

The authors propose alternative modifications of this basic model, for example, by
having a common slope in the panel, and by having one- and two-way fixed effects
equations. Whichever equation is regressed, the results seem to show that remittances and
growth in the recipient country are negatively related. The authors state that this is proof
that remittances in fact adversely affect growth through the effort of the workers who are
left in the home country. In contrast, they mention the positive relationship that has been
found between FDI and growth in most papers. Thus, their ending conclusion is that
remittances “do not appear to be a significant source of capital for economic
development” (Chami, Fullenkamp, and Jahjah (2003)). However, the authors do
acknowledge that there may be other reasons why remittances are counter-cyclical with
home country growth. Dean Yang has found that in fact remittances may be

countercyclical because migrants abroad may be taking advantage of the exchange rate
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especially when there is a slowdown or to aid relatives who are starting up new business
as the economy hits a high unemployment in the formal sectors.

Chami, Fullenkamp, and Jahjah acknowledge that an extension of their model
may deal with the idea that sending workers abroad may be an investment strategy by the
family per se. But they do not model this and consider it an issue for further research.
Here is where my contribution enters the picture.

Another way to look at the impact of remittances in developing countries, I
propose, would be to see whether they behave as actual exports of labor or as capital
flows. It is not clear even from the definitions given by the IMF and the World Bank
exactly what remittances are and even less clear how they behave. Sometimes, the
behavior is that of exports, other times they seem to be inflows of capital that help
alleviate financing constraints and fuel purchases of nontradables, especially in the
construction sector. Here we would not be trying to “explain” remittances. Instead, they
could be considered exogenous to country performance, or as exports and financial flows
behave—they go through cycles linked to the business cycle and are subject to the
vagaries of the exchange rate regimes, crises and other issues. Here the point would be to
look at remittances in the long term. That is, we would look at whether remittances can
be used for development (investment in education, improvement of the standard of living,
improvements in infrastructure and communications) that are only seen in the longer term
and are not completely related to the business cycle. Thus, I propose a model in which a
“multinational” household is considered. The workers in this family make education and
labor decisions based on the returns to education they will get whether they stay in the

home country or migrate abroad. After all, this is the case of most migrant families in
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most developing countries. The migrant family in this age of globalization is a family
who may consider two countries their home and will have ties--financial, nonfinancial,
and educational--in both countries. Thus, this “bi-national or multinational” family will
make labor, retirement, and savings decisions that affect more than one country. The
impacts of their decisions are very interesting. . .

2. The Model and its implications

The entire issue for a worker who faces migration prospects, when making
migration decisions, hinges on the maximization of the net earnings the worker will
achieve, whether the worker expects to find a job in the tradables or the nontradables
sectors of the economy (other authors have proposed the domestic and international farm
and nonfarm sectors®).

Here I am assuming that migration is possible and that all the worker faces are
some costs to migration. Stark and Wang have introduced some probability to the
migration event and have also added the role of public subsidies in education to achieve a
socially optimal level of education (Stark and Wang, 2001). I simply take it as assumed
here. Their results and mine vary only in the assumptions of the models and the role of
government in education, but not in the crucial two results that the higher productivities
are what create the prospects of arbitraging those differences trough migration and
increase the worker’s incentive to achieve a higher education. Like with Stark and
Wang’s model, the conclusions of the model presented here apply to workers in any
sector. Furthermore, I use some principles from Kremer and Chen (2002) and from

McLeod et al (2005) to focus on the role of education and savings in an OLG Model.

* For example, Jorge Mora and J. Edward Taylor (2005) distinguish between the farm and non farm sectors
in Mexico and the United States to talk about the determinant of migration from Mexico to the United
States.
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We can begin with the assumption that a young worker, with any given level of
education, faces a basic production function that depends on the country (and the sector
within that country) where the worker chooses to work. The basic production function is
of the augmented Solow type without capital (to focus on the role of education). The

home country faces the following production function:
PQ=AHL"™" (1.1)
Where P is the price of the domestic output, Q is the total output, 4 is the total factor

productivity in the country; H is a measure of the productivity of years of schooling, and
L is the amount of labor employed. This is a Cobb Douglas production function with
Constant Returns to Scale (CRTS). We could make the production function also IRTS
and allow for spillover effects; however I will work with the CRTS function. We could
make a further distinction within both the tradables and nontradadables sectors. For
example, the non-traded service sector can be said to be composed of jobs like
housekeeping, restaurant and tourism service, education (even bi-lingual), health care,
construction labor (masons, engineers), landscaping, hairstyling, and the like, while the
nontradable good sector would be composed of the construction output, local
transportation, cement manufacturing, etc. I do this in the appendix. We can add capital
to this production function but, for the moment, we want to highlight the role of labor in
the production of nontradable good, especially services.

In this case, the value of the worker’s Marginal Product of labor is:

Ha

PA(l-«
( )L“

=PA(l-a)h® =y (1.2)

Which is the return to human capital investment if the worker stays in the home country.
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The exchange rate and the Purchasing Power Parity conversion factors are
supposed to show these differences when one accounts for wages between countries. Yet,
it has been shown that PPP, while a useful tool to be aware of the differences in
purchasing powers, does not hold across countries. More will be said and shown about
this later.” It is this TFP which will make a difference for countries that have the same
type of production function, as we are assuming here. We could also interpret the higher
productivity as the rewards from migrating but it seems better to interpret it simply as the
productivity that is inherent in more technologically advanced and stable economies. That
productivity is not affected by the migrant’s skill labor or anything the migrant does. It is,
rather, a product of the environment into which the worker migrates.” And in the case of
the values of the output, and returns to factors of production, it will be the difference in
exchange rates that are not explained that will give rise to a certain “arbitrage” migrants
from whichever education level take advantage of. This last point can be more clearly
seen when we consider the actual wages the migrant worker can receive at home and
abroad.

The real wage for the worker in the home country in this setting is simply equal to
the marginal product of labor minus the costs of obtaining an education (where these

costs are linear with the years of schooling):

w=A(l-a)h® —yh

* For now, let it suffice to say that, for example, a housekeeper or cleaning person (or our barber in the
story of the main body of the text) makes much less in a developing country than in a developed country
and that such wage difference is not accounted for by the PPP theory alone.

> This would explain why people of every skill level tend to migrate from poorer and less stable economies.
A worker with only a primary or elementary education level has better opportunities to earn a higher
income in a country with a higher TFP, just as a doctor with a much higher education level has an
opportunity to earn a higher income in the same country with that higher TFP.
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And since the worker wants to maximize his net earnings, the worker’s maximization

problem gives us the net wages of the worker:
w, = da(l-a)h*" -y (1.3)
And solving for A:

Aa(1—a))#
y

h=(

Which would be the amount of education that will maximize the worker’s earnings if he
or she stays in the home country. Notice again that the higher the productivity in the
home country, the higher the amount of education the worker will decide to achieve.

However, the worker (again, especially the non-tradable service sector worker)
realizes that, by migrating, the worker can face another production function—that of the
recipient country:

PO =AHL™"
Notice that the only difference between the home-country production function and

the recipient-country (abroad) production function in terms of actual or real output is the

different TFPs (4 and A4°). We assume for now that, for the worker to be induced to

migrate, the TFP of the recipient country is sufficiently larger than that of the home

country that migration is a desirable option. So, we assume that 4 < 4’ by a significant
amount. This is not far-fetched when we consider that the TFP in an economy is mainly
considered a residual of many tings that are not explained, like infrastructure, networks,
social capital, institutional and economic stability, among others. Thus, a country with
more infrastructure, economic stability, better networks, and higher social capital will

have a higher TFP and will thus be more productive even using the same type of labor as



18

input. Robert Hall and Charles Jones (1999) make this point in great detail.® We could
also interpret the higher productivity as the rewards from migrating or simply as the
productivity that is inherent in more technologically advanced and stable economies. That
productivity is not affected by the migrant’s skill labor or anything the migrant does. It is
rather a product of the environment into which the worker migrates. This would explain
why people of every skill level tend to migrate from poorer and less stable economies. A
worker with only a primary or elementary education level has better opportunities to earn
a higher income in a country with a higher TFP, just as a doctor with a much higher
education level has an opportunity to earn a higher income in the same country with that
higher TFP. We will add to this difference the “unexplained” difference in purchasing
powers even when accounting for the exchange rates via the difference the prices of these
same services because of the productivity in the tradables sector in each country.

The value of the marginal product of the worker’s labor is, in the recipient country:

H(Z
La

P*A*(1-a)——=P* A*(1-c)h* =y * (1.4)

If the worker decides to migrate, the worker will face some migration costs, M, and thus
the real wages in the recipient country have to account for that as well. Assuming that
markets always clear, the marginal productivity of labor equals the wage. The simple
functional form of the real wage rate the worker would receive at any time would be thus
a function mainly of the worker-migrant’s marginal product of labor minus the costs of
migrating:

w¥=A*(1-a)h* —yh—-rM (1.5)

¢ See for example, Robert Hall and Charles Jones, “Why Do Some Countries Produce So Much More
Output Per Worker Than Others?, The Quarterly Journal of Economics, February 1999)
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Notice that, for now, the only difference in earnings is the TFP and the level of education
the worker achieves. Therefore, the same worker now faces an / that depends on the

productivity:

. A*a(l——a)):l;

h=( (1.6)
/4

So, since the return to human capital investment is now given by equation (1.4) while the
net earnings are given by equation (1.5) and since 4" is assumed to be greater than 4,
migrating is a desirable option for people of any skill level.

Now we must qualify this. As long as there is a difference between the returns to
education at home and abroad and this difference is greater than the costs of migrating,
people will migrate. Formally, this is so whenever w* —w > rM or, more specifically,

(I-a)(A*—-A)>rM . Notice that in this setting the worker simply has a choice in terms

of the maximization of / and this he can do taking either 4" or 4 as given. Clearly, the
higher the returns to /# because of the productivities involved the more there will be an
incentive to achieve more education. And if the worker maximizes 4 assuming 4°, the

worker will choose a higher educational achievement. Figure 4 shows this graphically:

Figure 4
4+ The Returns to Education
Real Wage

h W= A*(1—alf —yh—rM

w=A1-a)l* —yh

v

h
r/ (l-a)(A*-A)=rM
-t™M
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In this explanation of the wage differentials, two crucial aspects are worth
emphasizing: the role of the difference in productivities that is not equalized and the role
of the exchange rate to account for the attractiveness of returning to the home country to
take advantage of cheaper costs there. First, let us remember that the labor cost in the
nontradables sector is influenced by the productivity in the tradables sector. That is, in
countries in which the tradables sector is more dynamic and more productive, the cost of
labor in the nontradables sector will also be higher because the opportunity cost is higher.
Simply put, the price of nontradables is a multiple of the price of tradables, and the

multiple depends on the productivity of the two sectors:
A,
P, =P (—
v = Er( AN)

Where, Pris the average price of tradables, Py is the average price of the nontradables in
both nontradables sectors, and A7 is the average productivity in the tradables sector while
Ay is the average productivity in the nontradables sector. This simply tells us that the
higher price of tradables is due to the higher productivity of the tradables sector. This
clearly ties the returns to the inputs of production in the nontradables sector to the
productivity of the tradables sector. In addition, the domestic value of the migrant’s
return to human capital can be expressed in terms of the exchange rate, if we define the

exchange rate in the following form:

P=EP =E=2L
P

Where P is the price level in the home country, P” is the price level abroad or in the
recipient country and E is the nominal exchange rate. Both of these prices are a weighted

average of the tradables and nontradables sectors combined.
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Notice that in the way we have defined price levels depending on the ratio of tradables

and nontradables, we can write EP, as:

R
EP, =PT(A_Z)

N
. Ay .
In this case, we can say that then ¢ =—-. That is, the exchange rate can be seen as the
N

difference in productivity in the come country and the recipient country. Again, this does
not seem far-fetched when we see that a growth in productivity appreciates the exchange
rate and a slow down in productivity causes depreciation in the exchange rate. So the
value of the domestic currency increases in terms of the foreign currency with a higher

TFP and decreases with a lower TFP. We can further make a simplifying assumption, that

A . . . . .
e= T That is, that the real exchange rate is a weighted average of the difference in

productivities in all the sectors combined in each country.

In addition, we can see that the investment on human capital (even in the home country)
depends on this difference in productivities. That is, equation (1.2) can be written as the
value of the investment in human capital even in terms of the foreign productivity

(especially if the migrant intends to migrate after graduating from school) thus:

*

v =PA7(1—a)Ah“ =P* A (1-a)h® (1.7)

Which can also be written as:

w =P A4 (1-a)h"
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This last equation clearly shows that the worker’s return to that same level of education
can be increased by migrating. Notice that while education takes place in the home
country, the amount of education the migrant chooses to have is dependent on the returns
to education but abroad and not in the home country.
And so people move north. . .

Once the worker migrates, and begins working, the worker sends some of that
salary back home:

R=w (k)

Where R represents the amount of money the worker remits back home, it is a portion of
the worker’s salary. Now, using a two-period model, we can describe how the worker
decides obtain an education, save, and send money back home. In the first par of her life,
the worker migrates and earns wages abroad. In the second part of her life, the worker
returns home to retire. The worker will obtain higher wages abroad in the first part of her
life but decides to retire in the home country, where the costs of nontradables are much
lower. Thus, her accumulated savings during retirement will go farther. For example,
during the first part of her life, the worker experiences migration and education costs but
during the second part of her life, the worker faces costs such as healthcare, housing,
household help—all of which are nontradable. Thus, the maximization problem is:

MaxV (¢)=c, + Bc,
h

Where ¢, =w' L(1-¢)— R and R = A[w'L(1—¢)] implying thatc, = [1-A]w'L(1-¢),’

andc, = (1+r)e[Aw L(1—¢)— uF].}

7 We do not need to explicitly state migration and education costs, as they are already included in w , the
real wages abroad or in the recipient country.
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Where F is the number of family members the worker sends or gives money to as gifts,
and L is a coefficient that shows the worker’s benevolence or attachment to those
relatives; ¢ is the amount of the worker’s lifetime that will be spent not working (in
retirement in the home country); and e is the real exchange rate.

In the first period, young workers get an education, go to work abroad and earn
wages. They remit to their home countries a portion of those earnings to save them and
thus have a retirement fund. In the second period, the worker returns home to live off the
accumulated savings and the interest rate earnings of those savings. Thus, the decision to
be made is how much time to work and how much education to get. Therefore, solving
for the maximization problem and finding the amount of 4 that will maximize lifetime

utility we have:

1

5[ _A*a(l-a)1-2) I-a
7= +ef(1+r)A]

(1.8)

Several things are worth noting here. Notice that maximizing /4 to maximize

lifetime utility simply adds some more terms to /1 . But the basic issues remain, # is
positively related to 4*, the foreign productivity; in addition, now that we are
accounting for period two and for the exchange rate, we see that the amount of education
also depends (negatively)on the exchange rate, the interest rate and the discount rate. The
higher the interest rate, the less the worker feels the need to achieve a higher level of

education, for example. Notice also that substituting the exchange rate for the difference

# Literally, the workers’ remittances are what become the worker’s savings in the home country, while a
portion of those savings can be given to relatives as goodwill gifts or saving’s management costs. Also, the
worker does not have to necessarily work in the nontradables sector abroad. I model the decision in this
way simply to emphasize that anybody can migrate, not just skilled labor.
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in productivities in equation (1.8), we have a formula for education which depends on

exogenous variables:

_ A*a(l-a)1-2)
h= (1.9)

7-A)+ -5 B1+2)

The model can be extended in several ways. For example, we could add children
to the utility function. This would show an influence on the migrant’s childbearing and
schooling decisions. For now, I have chosen to present the simplest model so as to be

able to fix ideas as to how remittances could influence saving and education decisions.



REMITTANCES, SAVINGS, AND INVESTMENT

2.1. Introduction

In this chapter, I analyze the impact of remittances on the shares of savings and
investment as percent of PPP GDP using pooled data from 62 developing countries. A
long-standing “stylized fact” about remittances is that they increase consumption but
do not increase savings and investment in an important way.' That is, that the
recipients of remittances use this extra income to simply spend it on consumption.
That does not seem to be the case at the microeconomic level, as Richard Adams has
shown (2005). This “stylized fact” also does not seem corroborated by the data at the
macro level, as I show in the regressions presented below. The reason for this may be
that as remittances are received, a small percentage of the amount remitted may be
saved, which then becomes part of a large pool of capital for banks.

The remainder of the chapter is divided as follows. In part two, I review the
literature on remittances and savings. There is not much about this aspect as the view

has just started to emerge that remittances may have a positive impact on savings. In

" For example, Shivani Puri and Tineke Ritzema, present a paper titled “Migrant Worker Remittances,
Micro-finance and the Informal Economy: Prospects and Issues,” in which they state that while migrant
remittances are important for development, they are usually not put to development issues but mostly
consumption.
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part three, I further elaborate on the two-period model presented in chapter one that
can be used to analyze the impact of remittances on savings and investment in
developing countries. The emphasis in this part of the model is on showing how
remittances enhance national saving and investment (by way of small, pooled
savings), and how remittances enhance a household’s investment in education and in
improving their standard of living in the home country. In addition, I explain how we
can use the current account accounting to view the strong positive impact on national
saving and investment in a particular country. In part four, I present the data and the
empirical results as well as explain the results obtained. Finally, in the conclusion I
summarize the results, and shortly offer some possibilities for future research, and
also some policy implications.
2.2. The Literature on Remittances, Savings, and Investment

The literature that acknowledges the importance of remittances and calls for
remittances to be used as a tool for development in general is vast. Among some of
the papers that focus on remittances as sources of savings and investment in
developing countries, the most thorough and groundbreaking is that of Jacques
Bouhga-Hagbe, which I commented on in the introduction. Bouhga-Hagbe’s model
explains remittances to Morocco very well and begins to view remittances as a source
of foreign exchange that could be used positively for development (Bouhga-Hagbe
(2003). However, he does not focus on the impact on the aggregate level that
remittances may have. He stays at the level of individuals making investment and
construction decisions, and, like others, does not focus on how the billions of dollars
that may come into a country may have an aggregate impact on the financial and

investment decisions in the country.
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I believe that if we look at remittances from the macroeconomic and financial
perspective, we can consider the small savings of thousands of migrants in an
economy as forming a large pool of savings that can be used for investment; this may
also relax a household’s budget constraints and lift some households out of poverty.
Also, as stated before, the migrant family will make labor allocation and saving
decisions that affect two countries. And these decisions sometimes do not have much
to do with country performance or investment environments. Therefore, in many
ways, remittances could be considered exogenous to country performance, or as
exports and financial flows behave—they go through cycles linked to the business
cycle and are subject to the vagaries of the exchange rate regimes, crises and other
issues.’

While I am aware of papers (for example, Gruben and McLeod (1998), Mody and
Murshid (2002), and Bosworth and Collins, (1999)) that have analyzed the impact on
growth and development of financial flows like portfolio loans, foreign direct
investment, loans, and even aid, I am not aware of any studies formally incorporating
remittances in their econometric approaches. I do that in part four and present some
interesting results.’ The methodological approach is very simple, yet sometimes
overlooked. The idea is that we can regress the savings and investment shares of GDP
on the financial flows and include the variable “Remittances.” Do remittances
significantly affect the increase in savings and investment in a given country? The

regressions in part four show that they do.

? For example, Yang (April, 2005) has studied the impact of exchange rate shocks on changes in
remittances.

3 Riccardo Faini has not only included remittances in the growth equation, but has also tried to link
them to school enrollment and other social variables. He does not present detailed data and modeling of
his efforts, however. See, for example, his paper “Migration, Remittances, and Growth,” presented at
the United Nations” World Institute for Development Economics, 2002,



28

One attempt to connect remittances and savings is a paper by Richard Adams
titled “Remittances, Household Expenditure and Investment in Guatemala,” (2005).
He shows that in Guatemala families who receive international remittances tend to
save more and to invest more on education than families who do not receive
remittances (Adams, 2005). This, then, helps us ask the question whether that is the
case in general or just in Guatemala. I propose to analyze this by way of a pooled
regression analysis of the 62 countries in my sample.

I use the overlapping generations model to look at the maximization of utility of
the worker as he migrates to work and then returns home to retire. In addition, I
estimate the impact of remittances on national saving rates, especially as I consider
the overlapping generations model and see remittances partly as retirement savings by
the migrant. The choice of the Tradables Nontradables model to help explain this
setting is important for a simple reason: besides the fact that the worker can earn
higher wages abroad, the worker can also return home to retire and spend the
accumulated savings mostly on nontradables like housing, household help, healthcare,
and leisure (all of which are cheaper in developing countries and thus the accumulated
savings would go farther).

2.3, The Model and its implications

Labor costs in the nontradables sector are influenced by the productivity in the
tradables sector. That is, in countries in which the tradables sector is more dynamic
and more productive, the cost of labor in the nontradables sector will also be higher
because the opportunity cost is higher. Simply and as I have stated in chapter 1, the
price of nontradables is a multiple of the price of tradables, and the multiple depends

on the productivity of the two sectors,

P, =Pr<j—’> @.1)

N
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With all variables defined as in chapter one. This simply tells us that the higher price
of tradables is due to the higher productivity of the tradables sector.

Since this formula clearly ties the returns to the inputs of production in the
nontradables sector to the productivity of the tradables sector, we can see that, in a
country in which the tradables sector is not dynamic, the returns to the inputs of
production in the nontradable sector will be less because the productivity in the
nontradables sector may be low and also because the productivity in the tradables
sector may be.

Having determined the marginal product of labor and that the simple
functional form of the real net earnings the worker would receive abroad at any time
would be thus a function of the worker-migrant’s marginal product of labor minus the
costs of achieving an education and migrating, we may remember that the real wage

would be:

wk=A*a(l-a)h*" -y
Notice again that, for now, the only difference in earnings is the TFP and the level of
education the worker achieves. Remember also that so long as
(1-a)(4, — 4,) > M people will migrate north.

Now, using the two-period model, we can obtain the optimal savings or
remittances. In the first period, young workers get an education, go to work abroad,
and earn wages. They remit to their home countries a portion of those earnings to save
them and thus have a retirement fund. In the second period, the worker returns home
to live off the accumulated savings and the interest rate earnings of those savings. The
worker will obtain higher wages abroad in the first part of her life but decides to retire
in the home country, where the costs of nontradables are much lower. Thus, her

accumulated savings during retirement will go farther. For example, during the first
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part of her life, the worker experiences migration and education costs but during the
second part of her life, the worker faces costs such as healthcare, housing, household
help—all of which are nontradable. Thus, the maximization problem is:

MaxV(c) = ¢, + fc,
h

Where ¢, =w, L(1-¢)— R and R = A[w, L(1-¢)] implying that

¢, =[1~AlwyL(1-¢),

and ¢, = (1+r)e[Aw,L(1-¢)].

Thus, the decision to be made is how much time to work, how much education to get,
and how much savings to accumulate in the form of remittances sent.

Thus, we can here obtain an equation for remittances (which in this model are
simply savings) and how these will be affected by interest rate and the subjective
discount rate. We will see that the higher interest rates induce more saving but that
also depends on the importance or subjective rate the person gives to future income.
We will also see how the exchange rate influences the optimal savings but that this
exchange rate depends on the different productivities.

Considering that ~ w, L(1-¢) = ¢, + B(1+r)e(1-A)c,, we can isolate ¢, to see how
much consumption in the first period there will be and how much saving to be sent

back home there would be. Thus, solving for ¢, we obtain:

wld-¢) _.
1+ B +r)e(l-2)

22)

Which shows that the first period consumption depends on the wages earned
(positively), on the exchange rate, and the interest rate (since A is considered a
parameter). Furthermore, from this we can see that the remittances sent back (the

savings) also depends on the interest rate and the exchange rate. Notice, however, that
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since A is a parameter that is given, we are literally saying that the migrant assumes
he or she will be sending a percentage of his or her earnings in spite of the amount of
earnings. This essentially (like in the case of the relative risk aversion being one with
logarithmic utility), tells us that the percentage of wage sent in the form of
remittances does not directly depend on the interest rate even though the actual
consumption does.
2.4. The Data and Statistical Testing of the Model

I use data from the World Development Indicators and from the Global
Development Finance as the primary data source for the econometric analysis. I use
the WDI data especially those pertaining to the shares of saving and investment. Data
from the Global Development Finance is used to complement the data from the WDI
and to have a better break down of the data on financial flows.

Furthermore, I use the series “Worker’s Remittances” from the WDI to
calculate our “remittances” variable (as share of PPP GDP). One difference between
this and other studies is that the remittances series used, what the World Economic
Outlook uses for example, are those from a newer definition which includes the lines
from the Balance Of Payments Statistics “worker’s remittances,” “Compensation of
Employees,” and “Migrant’s transfers.” This obviously makes the numbers bigger,
but not necessarily the changes from year to year. This new way of reporting
“remittances” only started in April of last year in the WDI. I stayed with the old
definition (using only the series “worker’s remittances” from the WDI), as it seems
like the more significant, stable, and source of migrant financing. I have computed
the results using the newer definition as well and they do not vary in significant ways

from the results I present here.
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In addition, data from the Penn World Tables, version 6.1, is used to
complement or to deflate the primary data. For example, to be able to get better
estimates of the Purchasing Power Parity Gross Domestic Product of some countries,
I use the PWT, to backcast some WDI Data, for example. Also, I use data from the
International Financial Statistics, online version, to complement the primary data.
For example, I use the Wholesale Price Index for the United States from the IFS to
deflate remittances data. By doing this [ am able to capture the actual value of what
remittances can buy in another country—the tradable goods.

For the main results from the regressions, I use three-year averages for the
period 1970-2003 whenever data is available. This allows thirty-four years of data to
be averaged over 11 periods plus 2003. Having one period be a four-year average or
simply keeping 2003 as one period does not change the results significantly. I have
also calculated five- and ten- year averages to compare the results and see whether
there are strong business cycles features (those results are not reported here). Using
the twelve three-year period averages affords over 700 data points for each variable
whenever available. Due to the lack of data in some of the variables, however, the
number of available data points is sometimes halved, although not to the extent of
making the results immaterial or useless. The results tables present the number of data
points that where actually used to compute the calculations.

2.4.1. Empirical testing of the model

Allowing for some variables and some steady state solutions that cannot be
estimated directly, I use several ways to estimate and highlight some of the variables
in the model. This allows me to not only show the implications of the model but also
to expand the model in some significant ways. Theoretically, the regressions take the

form:
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Yi=at+px, +e, (2.3)
Where a is the constant, B is a set of the coefficients to be estimated and x,, is the

matrix of explanatory variables. If we are using a time-specific effect we can further

modify the regression to be (for Example for period effects’:
vi=o,+y,+Bx, +e, @4
Where ), is the time effect.

2.4.1.2, Basic Descriptive Statistics and Outlier Detections

Table Two presents summary descriptive statistics for Savings, Investment
and the independent variables of interest. The Current Account is included for
comparison purposes to see where the increased investment has come from. All the
series shown are in percent of PPP GDP, except remittances and exports, which are
deflated by a common import deflator while the current account is in percent of GDP.
More detailed descriptive statistics c