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ABSTRACT

This study builds up a theoretical model to explore the combined effect of parental absen-
teeism due to emigration of unskilled labor and remittances on the economic growth in the source
country through the channel of human capital accumulation of children left behind. The results
of the study reveal that the international migration of unskilled adults constructively lowers
down child labor in the economy. Moreover, this emigration is beneficial for the human capital
formation of children left behind and economic growth in the source country only when the un-
skilled worker’s relative wage is above a threshold level. In such a scenario, the positive effect
of unskilled migration, in the form of an increase in the optimal proportion of time devoted to
education by the child, overpowers the negative effect of parental absenteeism. The reverse holds
true when the unskilled worker’s relative wage is below a threshold level. This is because parental
absenteeism emerges as a dominant force in this case and hampers human capital formation of

children left behind, thus, adversely affecting the source country’s growth rate.
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1 Introduction

The past several years have witnessed a major rise in the international migration of labor.
The rising migration flows internationally have also been associated with a sound increase in
remittances (Ratha et al. 2011). These remittances have proved to be an economic growth
engine for a lot of developing countries (Ahn, 2004). Taking into account the central role played
by migration and remittances in the economic growth of a country, this paper aims to focus
on the international migration of unskilled labor. The objectives of this paper are two-fold.
Firstly, the paper analyses the implications of international migration for child education in a
scenario where the unskilled workers make the interdependent decisions of their migration and
their children’s education. Secondly, the paper analyses the impact of this unskilled migration

on the economic growth of the source country. The study, hence, builds up on three fundamental

premises:
1. Migration has important implications for child education.
2. Migration and child education happen to be joint decisions.
3. Education has major implications for economic growth.

A major chunk of the work done in this field is empirical in nature. The existing theoretical
work discussing the interaction occurring between migration and schooling decisions, however,
focuses on very different channels and transmission mechanisms. The only theoretical paper
that is in line with our research question is Dessy & Rambeloma (2010). However, Dessy &
Rambeloma (2010) fail to incorporate the fact that emigration also has a negative aspect attached
with it. Our study goes much beyond the analysis done by Dessy & Rambeloma (2010), making
a unique contribution to literature. By incorporating the aspect of parental absenteeism, this
study offers a unique, coherent framework in the field of economics. There is no existing unifying
framework that integrates all these aspects, namely endogenous decision making of migration
and child education, remittances, parental absenteeism and economic growth. Moreover, adding
the aspect of parental absenteeism is imperative for completely understanding the implications
of international migration because absence of migrant parent might negatively affect the human
capital accumulation of the child. Thus, net effect of international migration would be dependent

upon whether the amount of remittances spent on education or parental absenteeism has a larger



effect. Therefore, both factors play a role in the human capital accumulation of the child and not
just remittance flows as found in Dessy & Rambeloma (2010). Thus, the analysis of migration
and child education would be incomplete, or perhaps biased, without incorporating the essential
component of parental absenteeism. Therefore, this study explores the combined effect of parental
absenteeism due to emigration and remittances on the economic growth in the source country
through the channel of human capital accumulation of children left behind.

The question of interest around which the study revolves does not only have great economic
relevance but is also an attempt to provide a theoretical framework to formally illustrate the
implications of the international migration patterns that we see today in the real world. World
Bank’s publication in 2011, Migration & Remittances Factbook, reveals that the number of people
living outside the countries in which they were born has exceeded 215 million. From the period
ranging from 2005-2010, the greatest influx of migrants was seen by United States. Moreover,
the past several years have also witnessed a major rise in the migrant flows to the six GCC
countries namely, Oman, Bahrain, Saudi Arabia, Kuwait, Qatar and the UAE, predominantly
from East Asia as well as South Asia. Interestingly, the volume pertaining to the migration
occurring between the developing countries i.e. South to South migration, comes out to be
greater than the migration to the high-income OECD countries from South. The rising migration
flows internationally have also been associated with a sound increase in remittances. Out of the
worldwide remittances of $440 billion, the amount of remittances flowing to the developing
countries totaled $325 billion in 2010. As compared to 2009, the developing countries have
experienced a 6 percent increase in the remittance flows. Remarkably, the recorded remittances
to the developing countries have been nearly thrice the level of foreign aid and just about the size
of FDI flows in 2009. Even in the course of the recent financial crisis, the remittances flowing to
the developing countries continued to remain resilient, showing merely a 5.5 percent decrease in
2009 while quickly recovering in 2010. On the other hand, FDI flows declined by 40 percent in
2009 (Ratha et al. 2011). Such trends and phenomena have triggered several economists to look
at the socioeconomic implications of migration as well as remittances for the source country of
migrants.

The remittances that the migrant workers send back home not only help in earning a sig-

nificant amount of foreign exchange but also contribute considerably towards the economic im-



provement of the families of the migrants. Moreover, remittances have proved to be an economic
growth engine for a lot of developing countries. Most South Asian governments consider outmi-
gration as helpful in curtailing unemployment, reducing poverty, earning foreign exchange and
contributing significantly towards the nation’s economic development (Ahn, 2004).

This paper deals with various strands of economic literature shedding light on the aspects of
migration, remittances, child labor, children’s human capital accumulation, parental absenteeism
and economic growth. The study would be reviewing the existing work on all these aspects,
bringing out the inherent research void in this particular field, hence highlighting the motivation
and contribution of this study.

There is a vast amount of empirical literature bringing out the impact of migration and/or
remittances on the schooling of the migrant’s children left behind in the source country. The
empirical studies clearly bring to light the key role played by migration and remittances in foster-
ing human capital accumulation of children belonging to the migrant households. These studies
have been conducted in various countries ranging from Mexico, ranked at 71%' place according
to the Human Development Index (HDI) score, to the extreme poverty-stricken countries like
Haiti, ranked at 168'" place according to the HDI score, all bringing out the same message that
if countries promote international migration then it can prove to be tremendously beneficial for
the schooling of the migrant’s children left behind in the source country. For instance, Hanson &
Woodruff (2003), using data from the Mexican Census of 2000, performed an empirical analysis
to examine how migrating to United States impacted the educational attainment of Mexican
children. The findings of their study reveal that significantly greater schooling years are com-
pleted by the children belonging to households with an emigrant. This effect is particularly large
for girls and they end up accumulating an additional 0.9 schooling years. The findings have been
intuitively explained by the fact that the remittances sent back by the migrant member help
in relaxing the credit constraints of the low-income households and therefore increase children’s
educational attainment.

While Hanson & Woodruff (2003) have explored the impact of migration on schooling years,
Cox Edwards & Ureta (2003) have conducted an empirical analysis for El Salvador using data
from 1997 to analyze migration’s influence on the likelihood of dropping out from school. Em-

ploying the Cox proportional-hazards regression model, the findings of their analysis reveal that



remittances largely and significantly enhance school retention and reduce the hazard of children
to drop out from school. As compared to the effect exerted by other income, the influence of
remittances is 10 times greater in the urban areas and 2.6 times greater in the rural areas. An-
other interesting finding of this study is that merely the fact that remittances are being received,
irrespective of the amount of remittances, reduces the likelihood of dropping out from school in
the rural areas of El Salvador. The study brings out an important policy implication suggesting
that if school attendance is subsidized especially in the poor areas then it can largely affect
school retention despite the low schooling levels of parents. This is particularly important for
poor countries such as El Salvador where the budget constraint of families plays a major role in
shaping the family’s decision to send their children to school.

Although empirical studies have illustrated the role of remittances in children’s educational
attainment, Dorantes et al. (2010) have made an attempt to distinguish between the remittance
effect and migration effect. Social, economic as well as environmental indicators have consistently
ranked Haiti among the extremely disadvantaged countries of Western Hemisphere, having high
poverty levels. However, the proportion of remittance receipts in the GDP of Haiti has increased
from 5 percent in 1996 to a figure of 21.5 percent in 2006. This clearly shows that for Haiti
remittances comprise of a significant magnitude and might play a key role to raise the living
standards of its people. Therefore, Dorantes et al. (2010) conducted an empirical study, using
data for 2000 and 2002, to evaluate the impact exerted by remittances on the children’s educa-
tional attainment in the origin communities of emigrants. The authors have separately looked
at migration effect and remittance effect. The findings of the study reveal that remittances con-
tribute towards ameliorating the negative and disruptive effects exerted by the out-migration on
the schooling of children and hence, contribute towards human capital accumulation even in an
extreme poverty-stricken country, like Haiti.

Not only do migration and remittances help the children to acquire greater years of education,
enhance school retention, reduce the likelihood of dropping out from school and increase school
enrolment but also help in reducing child labor. A lot of studies have empirically shown the
dual role of remittances in enhancing school enrolment on one hand while reducing child labor
on the other in El Salvador (Acosta, 2006), Pakistan (Mansuri, 2006), Ecuador (Calero et al.,

2007) and Philippines (Yang, 2008) amongst many others. To empirically demonstrate this dual



role of remittances, Acosta (2006) conducted an empirical study to analyze how the interna-
tional remittances affect the spending decisions of households. Remittances increase household
budgets and lessen liquidity constraints, making the investment in the human capital of children
affordable. This is very important from the growth perspective of developing countries. The
findings of the study show that the girls and boys (below the age of 14) belonging to the recip-
ient households have a greater likelihood of enrolling in school as compared to those belonging
to the non-recipient households. Moreover, it was also shown that remittances negatively affect
child labor as well as the labor supply of adult females while not affecting the labor supply of
adult males. The study, while spelling out the twofold role of remittances in child education and
child work decisions, also brings to light the gender differences inherent in the way remittances
are used within households.

This twin role of remittances in child educational attainment and child labor has also been
specifically analyzed in the context of temporary emigration pertaining to low skilled labor by
Mansuri (2006). The author uses 2001-02 data for rural Pakistan to empirically explore the
impact on investment in children’s schooling when low skilled labor temporarily migrates. The
results of the study highlight large positive effects exerted by temporary migration on the ac-
cumulation of human capital. Additionally, these gains appeared to be much larger for girls,
thereby substantially reducing gender inequalities inherent in the access to the educational sys-
tem. The girls’ dropout rate declined by 55%, while for boys there was a 44% decline. Girls
belonging to the migrant households had an additional 1.5 schooling years as compared to those
belonging to the non-migrant households while the boys had one grade more. Migration also
strongly dampened down child labor activity, significantly reducing the number of hours worked.
There was an overall reduction in the days worked by 66% (from 27 days to 10 days for boys
and from 27 days to 9 days for girls). This study brings to light an important policy implication
when the author suggests how opening up of the international labor market for the temporary
emigration of the low skilled labor from the developing countries can potentially enhance the
accumulation of human capital by poor people. The huge amount of remittances sent back by
the migrants underscores the importance of this issue.

Moreover, the role of remittances in enhancing school enrolment and reducing child labor

has also been analyzed by Calero et al. (2007) by using 2005-06 data for Ecuador. The authors



investigate how remittances stimulate investments in human capital by relaxing the resource
constraints along with facilitating the households to smooth out consumption by decreasing vul-
nerability to the economic shocks. The findings of the study highlight an increase in school
enrolment along with a decrease in child labor due to remittances, particularly for girls as well
as in the rural areas. The authors especially draw attention to the fact that the rural areas,
in particular, are vulnerable to covariate risks plus liquidity constraints which affect the invest-
ments in children’s human capital. Remittances serve as an important coping mechanism when
households experience such shocks by helping them to finance their children’s education.
Furthermore, the double effect of remittances in augmenting child education and reducing
child labor was more clearly illustrated in Philippines. Filipino workers were working overseas in
various foreign countries where sudden changes in the exchange rate were experienced owing to
the financial crisis taking place in Asia in 1997. Yang (2008), taking advantage of the currency
crisis and using it as a natural experiment, examined the responses of the Philippine households
as a result of the economic shocks experienced by the overseas family members. The household
remittances being received from the overseas members reported an increase as the migrant’s
currency appreciated against Philippine peso. These favorable income shocks enhanced the
accumulation of human capital in the origin households of the migrants. Resultantly, child
schooling as well as educational expenditures increased and child labor declined. Millions of
families in the developing countries depend upon the financial support received from the family
members who are working overseas. The author draws attention to the fact that policies of the
developed countries which influence migrant workers could have an effect on the households living
in the poor countries. The findings of the study can be applied to predict the effect of a reduction
in the remittance sending costs because such reductions would effectively mean an exchange rate
improvement faced by the remittance senders. In a broader picture, the author suggests that if
the rich countries pursue policies that expand employment opportunities in favor of the overseas
workers then it can stimulate investment in human capital in the poor-country households.
Moreover, policies which allow the workers who are currently undocumented in obtaining legal
work permits would expand the migrants’ earning opportunities and hence, enhance investment
in human capital in the origin households of the migrants. On the other hand, if enforcements

against the illegal immigrants are increased or temporary work permits for the overseas migrants



are eliminated then it would reduce the earning opportunities for migrants and hence, discourage
such investments by the origin households.

The empirical studies cited so far have been conducted in specific countries. Ebeke (2012),
however, presents an all-encompassing analysis using data for eighty-two developing countries to
examine the underlying relationship between remittances and the child labor prevalence. The
findings of the study reveal that remittances help in reducing the child labor incidence in the
developing countries where financial development levels are low and macroeconomic instability
is high. The author explains two main mechanisms by way of which migration along with
remittances could reduce child labor as regards developing countries. Firstly, in financially
constrained households, remittances act as an alternative funding source making the supply of
labor by children less likely. Secondly, remittances help in reducing child labor by acting as
a cushion against the income shocks which contributes towards lowering down the child labor
sensitivity to these macroeconomic shocks. The econometric results particularly highlight that
(i) remittances significantly decrease the child labor prevalence in the situation where financial
constraints are high, and (ii) remittances help in dampening the damaging influences exerted
on child labor prevalence by the volatility in income growth. The results of the paper strongly
suggest that each and every strategy which helps in facilitating remittance inflows is critically
important for the formation of human capital.

Where on one hand there is a massive volume of empirical literature underlining the signifi-
cance of migration and remittances for human capital accumulation of children belonging to the
migrant households, there is a dearth of theoretical work on this precise channel. However, a
lot of theoretical work linking migration and education exists, albeit focusing on very different
transmission mechanisms. For instance, Mountford (1997) theoretically illustrates that brain
drain (emigration of skilled labor) might enhance a developing country’s productivity in case
of endogenous educational decisions and uncertainty regarding successful emigration. This is
because the probability to migrate to a country offering higher wages would enhance the returns
accruing to education. This would resultantly increase human capital accumulation, thereby
outweighing the negative effects exerted by brain drain. In this way brain drain could prove
to be beneficial for the source country’s economic growth. Likewise, Vidal (1998) shows the

existence of a positive correlation between the emigration probability and the human capital



level in the long run in the country of origin. In a similar vein, Beine et al. (2001) theoretically
examined the influence exerted by the prospect to migrate on the human capital accumulation in
a framework incorporating uncertainty. The authors explain that in poor economies the growth
potential is inadequate, having low returns to education. This results in limited incentives of
acquiring education, which happens to be an economic growth engine. Nonetheless, the world
values education. Therefore, if people are allowed to migrate from this poor economy, this would
result in an increase in the proportion of its educated population. However, there is uncertainty
regarding the opportunity to migrate in future. As a result, some people would make educa-
tional investments merely for the reason of the opportunity to migrate, but such an opportunity
might not materialize. Consequently, only a few educated people would migrate abroad, thereby
increasing the remaining population’s average educational level. Thus, by using this channel the
authors highlight how brain drain could be beneficial for a country with migration possibilities.

Moreover, Stark & Wang (2002) theoretically demonstrate how migration prospects could
be harnessed for inducing the individuals to accumulate a human capital level that is socially
desirable. The authors underscore the role of greater prospective returns for human capital
existing in foreign countries that impinges on the decision to accumulate human capital at home.
The theoretical findings of the study reveal that migration prospects can act as a substitute
for public subsidies’ provision, and hence generate a socially preferable human capital level.
Furthermore, Mayr & Peri, (2009) bring to light the favorable schooling incentive effects induced
by the prospect of migrating to countries where education entails higher returns. The findings
of their theoretical analysis show that the prospect of migrating temporarily to such countries
generates almost the same incentive effects such as those generated by the prospect of migrating
permanently. This is because the individuals undertaking migration and return decisions make
greater investments in schooling because education would entail higher returns in the foreign
country and also once they return.

All of the theoretical studies cited above emphasize on how agents themselves accumulate
human capital in light of their own migration opportunities. There is, yet, another branch of
theoretical work that focuses on a different transmission mechanism. Theoretical modelling in
this field deals with how the prospect of their children emigrating in future induces the parents to

invest in their children’s education. For instance, according to Chen (2006), parents make fertility



as well as education decisions and their children have the opportunity of migrating to some foreign
country. Since the fertility decisions have been internalized, parents are faced with a trade-off
concerning their children’s quality as well as quantity when the migration probability changes.
This quality-quantity trade-off affects the accumulation of human capital by the children, thus
affecting economic growth. Since, Chen (2006) has not incorporated remittances, Marchiori
et al. (2010) have proposed a theoretical model where prospect of children’s emigration and
remittances both contribute towards shaping the fertility and educational decisions of households,
thus, influencing the formation of human capital in the source country. In this study, it has been
assumed that only the highly skilled children can migrate and that too with a specific probability.
The theoretical findings of the study show that the possibility of this emigration and the higher
amount of remittances that these children would send back to their parents encourages both low
and high skilled parents to invest in the higher education of their children.

Our study, however, focuses on a very different transmission mechanism than those discussed
in the existing theoretical literature. In our study, the emigration of parents and the remittances
that they send back influence economic growth in the source country through the channel of
human capital accumulation of their children. The only two theoretical papers that focus on this
channel are Dessy & Rambeloma (2009) and Dessy & Rambeloma (2010). The endogenous model
of economic growth employed by Dessy & Rambeloma (2009) lays its foundations on the fact
that the skilled and less skilled workers are forward-looking and therefore make joint decisions to
emigrate and to send back remittances to the children left behind in the country of their origin.
Their study revolves around the role of immigration policy adopted by the host country in the
economic growth of the source country. They discuss cases where the immigration policy favors
skilled workers as well as the less skilled migrants. However, in our paper, we do not incorporate
the aspect of immigration policy and only focus on the individual decisions employed by the
workers who are not skilled at all, i.e., the unskilled workers. Since Dessy & Rambeloma (2010)
focus explicitly on unskilled migration, our study makes use of their model as the base model.

Our study particularly focuses on the migration of unskilled workers so as to theoretically
model the impact of the recent migration trends in the developing countries. The unskilled work-
ers from the South not just migrate to the richer economies of the North but a lot of them also

migrate to other countries in the South as well. The increasing volume of this South to South



migration is becoming a special feature of the emigration taking place in the developing coun-
tries. In 2010, 74 million migrants from the developing countries were living in other developing
countries which was greater than the South-North migration (Ratha et al. 2011).

As pointed out by Hicks in his famous book The Theory of Wages written way back in 1932,
wage differences are the major reason behind migration (Hicks, 1932). In our paper, unskilled
workers emigrate to the economy where they find positive wage differentials, be it in the North
or South. According to Fuest & Thum (2001), these favorable wage differentials are due to
trade unions as well as minimum wages keeping the wages for the unskilled workers higher than
the market clearing level. Unionized labor markets make those countries really attractive to
the unskilled migrants because of the additional amount of rents which can possibly be earned.
Moreover, unionization and higher level of unemployment insurance benefits create such differ-
ences in real income that even the mobility costs as well as tax policies do not become an obstacle
in the decision of the unskilled workers to emigrate (Zimmermann et al. 1994). Furthermore,
most of the international migration involves young workers migrating from countries in which
they are in abundance to the countries in which they are scarce (Ortega & Peri 2009). This
scarcity creates favorable wage differentials for unskilled young workers.

During the middle of the 20th century, chiefly the professionally qualified people from the
South Asian countries were migrating to the developed countries. However, the increasing oil
prices in the 1970s created a massive demand for various labor categories in the Middle Eastern
oil-producing countries. During this time, workers from the South Asian countries migrated to
UAE, Saudi Arabia, Iraq, Qatar, Libya, Oman and Kuwait. From the mid-1980s, this migration
had expanded to the South East Asian and East Asian countries namely Singapore, Korea and
Malaysia which were facing a severe shortage of workers willing to accept the 3D jobs- dirty,
degraded as well as dangerous. The major chunk of migrants from the South Asian countries
comprise of the unskilled workers who willingly take up these 3D jobs as opposed to the domestic
workers (Ahn, 2004). All of these conditions have created demand for the unskilled workers, pro-
ducing positive wage differentials. Therefore, our paper specifically focuses on the migration of
unskilled workers, making the study particularly applicable to the developing countries. Besides,
several papers have empirically tested the implications of international migration but this issue

has not been taken up in the theoretical field. Hence, there is a need to design a proper theoret-
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ical model that clearly spells out the parameters and conditions under which the international
migration of unskilled labor is beneficial for the economic growth of the source country. Our
study effectively caters to this need.

In our study, the unskilled workers from the source country might migrate to the destination
country to avail the wage premiums associated with the migration of unskilled workers. The
unskilled parent who emigrates to the destination country leaves his/her child behind in the
source country. The child then becomes a recipient of the parental remittances. In such an
environment, the parent undertakes three crucial decisions. The parent jointly decides the pro-
portion of his/her total time to be spent in the destination country, the amount of remittances
to be sent back to the child dependent, and the time his/her child should devote to education.
Parental remittances become a source to finance the consumption of the child. However, for the
purpose of financing his consumption, the child might have to supplement these remittances by
engaging in child labor. Although the very basic setup is taken from Dessy & Rambeloma (2010),
our study is different from their study in a number of ways, making a unique contribution to
literature. Firstly, our study endogeneises the migration decision as opposed to the stochastic
setup used by Dessy & Rambeloma (2010), where parents were randomly drawn and given the
right of emigrating to the richer economy. We however would treat migration and child educa-
tion as a joint decision-making process. Empirical literature clearly acknowledges migration and
child education as interdependent decisions and takes steps to tackle this endogeneity issue. For
instance, in the study by Hanson & Woodruff (2003), the migration behavior has been treated as
endogenous because similar factors influence the migration decision as well as children’s school-
ing. In order to overcome the endogeneity issue, the authors instrumented household migration
by using data for the historical patterns of migration in Mexico. Similarly, in Acosta (2006),
by instrumenting remittance receipts by village along with household networks, the author gives
robust estimates particularly dealing with the methodological concerns arising from selection as
well as endogeneity issues. Moreover, Mansuri (2006) also deals with the econometric challenge
of endogeneity regarding the decision to migrate by using the instrumental variable approach.
This is because there is no random assignment of migration to the households and many similar
characteristics influence both the migration choice and the ability of households to make edu-

cational investments. Therefore, the author instruments migration by using the migration rates
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prevailing at the level of villages but varying at the household level.

Furthermore, Calero et al. (2009), while analyzing the role of remittances in enhancing school
enrolment and reducing child labor, use the identification technique of instrumental variables to
instrument for remittances. The remittances that households receive are possibly endogenous to
the decisions regarding human capital and supply of child labor. This is because income shocks
influence investments in human capital and at the same time remittances are simultaneously
adjusted by these shocks in order to reduce the volatility in income. Therefore, the authors used
the instrumental variable technique by exploiting the information on countries that are source
of remittances. Moreover, they also used the regional variation pertaining to the bank offices’
availability. These bank offices are the formal channels to send remittances. Both of the instru-
ments employed reflect the transfer costs involved, hence partly determining the frequency along
with the volume of the funds transferred. Moreover, Yang (2008) wisely tackled the endogene-
ity issues inherent in migrant earnings and human capital investments made by the migrants’
households by taking advantage of the currency crisis and using it as a natural experiment. In
this way, the shocks to the exchange rate reflected an exogenous variation in the amount of re-
mittances received, hence overcoming the endogeneity issue. Furthermore, the endogeneity issue
has also been addressed by Dorantes et al. (2010) where the authors use the instrumental vari-
able approach. The remittances that households receive have been instrumented by using two
variables. The first instrument was the weekly worker earnings of the workers living in United
States, being similar to the possible Haitian remitters. The second variable traces unemployment
in the geographic areas where there is a likelihood of the household having migrant networks.
The authors found sufficient correlation of these instruments with the remittances that house-
holds receive, hence addressing the endogeneity issue. Similarly, Ebeke (2012) also controlled for
the endogeneity issues regarding remittances, migration as well as financial development using
the instrumental variable approach. The authors instrumented remittance receipts by the costs
involved in sending back US $200. Also, the author used dummy variable that indicated pres-
ence of a dual system of exchange rate to instrument remittance receipts. Adult migration to
the OECD countries was instrumented by the country’s coastal area and the existing distance
between OECD countries and each of the developing countries.

All of these studies highlight the fact that empirical studies do recognize the inherent endo-
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geneity in migration and child education decisions and resort to various steps to overcome this
methodological concern. In addition to that, theoretical papers have also treated migration as
endogenous when people incorporate the probability to migrate while undertaking educational
investment decisions (Mountford, 1997; Beine et al., 2001; Stark & Wang, 2002; Beine et al.,
2008; Mayr & Peri, 2009;Chen, 2006; Marchiori et al., 2010). Therefore, there is a need to treat
migration and child education as a joint decision-making process. Our study caters to this is-
sue, where the unskilled workers make the interdependent decisions of their migration and their
children’s education, contributing to the work of Dessy & Rambeloma (2010).

Moreover, Dessy & Rambeloma (2010) do not have any human capital accumulation function
in their setup. So the second way in which our study is different from their study is that we will
be introducing human capital accumulation technology. In this way, the study enables us to see
the impact of international migration of unskilled labor on the accumulation of human capital by
children. The remittances sent back by the migrants help to finance the consumption needs of
the children, allowing them to postpone their participation in the market for child labor, hence
extending their enrolment in school. Therefore, by shifting the use of children’s time towards
education and away from working, remittances play a major role to promote school enrolment
and hence, curb child labor.

The third way in which our study is different from the base study i.e. Dessy & Rambeloma
(2010) is that we will be introducing human capital accumulation technology as a function of
parental absenteeism. The human capital of children is adversely affected by parental migration
because of three main reasons. Firstly, the households that experience migration are similar
to disrupted families that exerts negative psychological effects on children. This consequently
has a bearing on the educational performance of children (Kandel & Kao, 2001; Bennett et al.,
2012). Secondly, owing to migration, rearing along with housework responsibilities are placed
on the children who are left behind which affects the children’s time allocated to school-related
work. Moreover, the children who are left behind have to assume the role of their parents as the
breadwinner and provider and hence join the workforce at an earlier age, taking on a parent figure
role for the younger siblings (Booth & Tamura, 2009; McKenzie & Rapoport, 2010). Thirdly, if
children develop a perception that their parents can earn higher wages as a result of migrating

to a foreign country and working in the unskilled jobs then it greatly reduces the incentives of
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children to attain higher educational levels. For instance, migration is seen as an alternate route
of achieving success in economic sphere without attaining higher educational levels (Kandel &
Kao, 2001). Therefore, both factors namely remittances and parental absenteeism play a role
in the human capital accumulation of the child. Where on one hand remittances positively
affect the human capital accumulation process of the child, parental absenteeism has a negative
effect. Thus, the analysis of migration and child education would be incomplete, or perhaps
biased, without incorporating the essential component of parental absenteeism. For that reason,
our study caters to this concern and studies the implications of the international migration of
unskilled labor from both positive and negative aspects, providing an all-encompassing analysis
of migration.

Finally, our study looks at the impact exerted by migration along with remittances on the
economic growth of the source country. Dessy & Rambeloma (2010) do not analyze the growth
implications of migration. However, analyzing the growth implications is important because
education is an economic growth engine. There exists a rich volume of theoretical literature
illustrating the chief role played by education in realizing sustained economic growth (Nelson
& Phelps, 1966; Azariadis & Drazen, 1990; Mankiw, Romer and Weil, 1992; Redding, 1996).
Moreover, the human capital theory proposed by Lucas (1988) lays emphasis on the fact that
the primary element driving economic growth is human capital accumulation. Additionally,
countries differ in their economic growth rates because of the differences pertaining to the rates
of accumulating human capital.

Not only does international migration contribute towards augmenting human capital accumu-
lation by the emigrants’ children but it also promotes economic growth in the migrant’s country
of origin. There is a considerable amount of literature illustrating the impact of migration on
economic growth. Ziesemer (2012) has conducted an empirical analysis to investigate the effect
exerted by migration and remittances on the economic growth of 52 developing countries having
per capita incomes less than $1200. The results of the study highlight that remittances have a
direct positive effect on GDP per capita’s levels as well as growth rates in these poor countries.
Firstly, the results show that remittances majorly have a role in increasing savings, which en-
hances emigration, consequently reducing the growth of labor force and hence enhancing GDP

per capita’s growth. Secondly, remittances have a role in enhancing education related variables
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directly as well as indirectly through savings. Improving literacy helps to reduce the growth
of labor force and increase investment, consequently enhancing GDP per capita’s growth. The
author suggests that it would be bad to stop migration for these poor countries unless migration
has a powerful skill bias.

Where Ziesemer (2012) has drawn on an empirical approach to bring out the role of migration
in the economic growth of the source country, Chen (2006) has resorted to a theoretical method to
highlight this linkage. According to Chen (2006), human capital plays a role when investigating
the impact exerted by migration on the source country’s economic growth. The paper highlights
the crucial dependence of economic growth on international migration because the migration
probability would influence fertility decisions as well as school expenditures. The findings of the
study reveal that if the probability of the low-skilled workers to emigrate is greater than the
optimal migration probability, then with a lot of low-skilled workers migrating to the foreign
countries would result in a rise in the domestic country’s economic growth. This is because
the school expenditures would rise and the percentage of workers with low skills would fall in
the labor markets. Subsequently, this would enhance the accumulation of human capital by
the low-skilled parents’ children under both the public as well as private education regimes,
resulting in a major “brain gain”. The study brings to light some thought-provoking policy
implications. The author suggests that if the source country’s government aims to enhance
economic growth then some restrictions need to be placed on the international migration of the
high-skilled workforce. Relaxing the restrictions concerning the high-skilled workers’ emigration
could prove to be damaging to the source country’s economic growth over the long term.

This uncovers an important issue regarding international migration. Not all types of emigra-
tion are beneficial for the country of origin. In the 1970s, several prestigious economists were of
the view that the international migration of skilled labor had detrimental effects on the source
country. Such emigration was seen as a mere zero-sum game making the already rich countries
richer while causing the poor ones to become poorer (Rapoport 2002). According to Bhagwati
& Hamada (1974), the emigration of skilled labor induces strong negative externalities on the
sending countries. They further stress upon the fact that the situation is particularly worrisome
for underdeveloped countries where those who are left behind are in a loss due to the emigration

of doctors and extraordinarily gifted academics.
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Moreover, Docquier (2006) has also explained how the issue of brain drain could prove to be a
threat particularly for the developing nations. He highlights that a lot of studies have emphasized
how huge gains have been generated for the migrants’ families as well as the source countries
due to the migration of the unskilled labor. Since the constraints pertaining to labor market are
relaxed at the origin and large remittance flows are induced, migration of the unskilled labor force
should undoubtedly be viewed as an obvious and explicit part of rich world’s development policy.
On the other hand, the international migration of skilled labor deprives a developing country
of its scarcest resource, human capital. Therefore, skilled migration impoverishes the source
countries while the receiving countries end up making handsome profits. When the extremely
talented workforce emigrates then it reduces the labor force’s average human capital level. Ceteris
paribus, such a reduction in the human capital directly exerts a negative effect on GDP per capita.
In the long run, this decrease in the human capital has a serious effect on the capacity of the
country to innovate as well as to adopt modern technology. Therefore, brain drain negatively
affects total factor productivity along with increasing distance to the production frontier.

Not only does skilled emigration negatively affect the source country’s economic growth but
the skilled labor also sends back less remittances as compared to the unskilled workers. Niimi
et al. (2010) conducted an empirical analysis covering 82 countries. The results of their study
highlight that remittances decrease with a rise in the overall educational level of the migrants.
This is because the skilled migrants’ families are generally better off and demand remittances
less as compared to the poorer families. Moreover, the legal status of skilled migrants in the
destination country is more secure so it enables them to take their families with them. All
these factors combined act behind reducing the incentives of sending remittances. The sending
countries have been highly concerned about the negative impacts of brain drain and hence this
provides them with another reason due to which they would prefer the emigration of unskilled
labor as opposed to the skilled labor emigration.

Likewise, Rapoport (2002) also sheds light on the remittance issue associated with brain
drain. According to him, household surveys have shown that remittances sent back home by the
educated migrants tend to be lower than those sent by the uneducated migrants. Though the
earning potential of the skilled migrants is much higher but they migrate permanently with their

families and, hence, have a tendency of remitting relatively less as compared to the unskilled
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migrants. Faini (2007) has conducted an empirical analysis on this issue for a large developing
countries’ panel. First the author builds up a simple theoretical model indicating that the
skilled migrants have lower propensity of remitting home from the given earnings flow abroad.
Then empirical investigation revealed considerable evidence of the association of brain drain
with smaller remittance flows. The author explains the intuition behind the results by giving
the reason that the skilled migrants have a greater likelihood of spending longer periods of time
in the foreign country as well as reuniting with their family in the destination country. Both
of these factors result in a smaller remittance flow from the skilled migrants. Moreover, Lucas
& Stark (1985) also highlight that there is a tendency for the remittance flows to decline as
the duration of the stay of the migrants increases. This is because the willingness of reunifying
with their family members in the destination country as well as facing lesser constraints enables
the skilled migrants to spend longer time abroad. Furthermore, in order to explore the reasons
determining the different amounts of remittances received by developing countries, Richard &
Adams (2009) conducted an empirical analysis using data on several variables, namely poverty,
migrants’ skill composition, interest as well as exchange rates. The results of the study highlight
that migrants’ skill composition does matter as regards remittance determination. It was shown
that the developing countries which are exporting a greater proportion of highly skilled labor end
up getting lower remittance receipts per capita as compared to countries which are exporting a
higher proportion of people with low skills.

Thus, it is worthwhile to analyze the economy-wide impact of unskilled migration. The results
of our study reveal that the decision of the unskilled workers to migrate is determined by the
wages that unskilled workers face abroad and at home as well as the wage that their children
earn in the source country. When the absolute difference between the unskilled worker’s wage
in the destination country and the source country grows, it motivates them to devote larger
proportion of their time in the destination country to take advantage of the increasing wage
spread. Besides, it is not just the unskilled worker’s wage that affects their migration decision
but, interestingly, the child’s wage also influences unskilled migration. Higher child wage reduces
the need to supplement the income earned by the child with remittances and encourages the
parents to spend greater time in the country of origin, thereby discouraging migration.

The results of this study also highlight the role of the wage earned by unskilled workers in
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the destination country as well as the wage earned by their children in determining the amount
of remittances. According to the results, an increase in the unskilled worker’s wage in the
destination country increases the amount of remittances which in turn increases the children’s
time spent on education by relaxing financial constraints. On the other hand, an increase in the
child’s wage reduces the remittance flows, consequently reducing the children’s time spent on
education.

The results of our study also bring to light the factors affecting child labor in the economy.
According to the results, the international migration of unskilled adults and a rise in the unskilled
worker’s relative wage constructively lowers down the economy-wide child labor incidence while
an increase in the productivity of children increases child labor in the economy. Moreover,
the international migration of unskilled workers is beneficial for the human capital formation of
children left behind and economic growth in the source country only when the wages offered in the
destination country are sufficiently larger than the wages that are being offered to the unskilled
workers in the source country. In such a scenario, the positive effect of unskilled migration, in
the form of an increase in the optimal proportion of time devoted to education by the child,
overpowers the negative effect of parental absenteeism. On the other hand, when the ratio of the
unskilled worker’s wage in the destination country to the unskilled worker’s wage in the source
country is below a threshold level then the migration of unskilled workers adversely affects the
growth rate. This is because parental absenteeism emerges as a dominant force in this case and
hampers human capital formation of children left behind.

Moreover, the size of the threshold value of the unskilled worker’s relative wage is determined
by the relative importance of the parental time spent in the source country and the child’s
time spent on education in the determination of the human capital of the future generation. If
the human capital of the future generation is very sensitive to parental absenteeism then this
increases the size of the threshold value. As a result, the unskilled worker’s relative wage has to
be greater than a larger threshold value to overcome parental absenteeism so as to produce an
overall positive impact on children’s human capital and economic growth. On the other hand,
if the parental time spent in the source country is relatively less important than the child’s
time spent on education in determining the human capital of the future generation, then this

implies that children’s human capital is less sensitive to parental absenteeism, reducing the size
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of the threshold value. Consequently, the unskilled worker’s relative wage has to be greater than
a smaller threshold value to overpower the negative influence of parental absenteeism so as to
exert an overall positive impact on children’s human capital and economic growth. Finally, if
the parental time spent in the source country and the child’s time spent on education are equally
important in determining the human capital of the future generation, then the international
migration of unskilled workers is beneficial for the human capital formation of children left
behind and economic growth only when the unskilled workers can earn more than double the
wages that they can earn while staying in the source country. The results of the study bring to
light important policy implications particularly for developing countries. The results imply that
caution must be exercised by countries using migration of unskilled workers as a tool to promote
economic growth in the country of origin. Countries can use it to wisely devise policies aimed
at promoting international migration of unskilled workers so as to foster economic growth in the
source country.

The organization of the rest of the paper is as follows: section 2 describes the model setup,
section 3 solves the decision problems of parents, section 4 conducts a comparative static analysis,
section 5 looks at the impact of unskilled migration on human capital formation of children and

economic growth while section 6 presents the concluding remarks and policy recommendations.

2 Methdodolgical Framework: Model Setup

This section describes the methodological framework of the study. The model assumes a world
having two economies, the destination country and the source country. The source country
contains both the skilled and the unskilled sectors of labor. The total population of the source

country is N; which is split up into the skilled adults L7 and the unskilled adults LY as shown:
Ny=1L7 + LV (2.1)

However, in this setup, only the unskilled labor is assumed to migrate to the destination country

and the skilled labor does not migrate!. There are wage premiums associated with the migration

IThis has been assumed just to focus on the implications of unskilled migration. See Dessy & Rambeloma
(2009) and Camacho & Shen (2010) for skilled migration.
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of unskilled workers:

Wyup = Wy s (22)

where wyp denotes the unskilled worker’s wage in the destination country, wyg represents the
unskilled worker’s wage in the source country, and « is the ratio of the unskilled worker’s wage in
the destination country to the unskilled worker’s wage in the source country («a > 1). Therefore,
unskilled workers from the source country might migrate to the destination country. In the
unskilled sector of the source country, households comprise of parents (unskilled adults) and
children. In this setup, one period is left for each unskilled adult to live. Every household has a
unique child who would live for two periods. Each child has a time endowment of one unit. The
allocation of the time endowment of a child is between education and work.

Parents migrate to the destination country, leaving their children in the source country. These
children then become recipients of the parental remittances. In such an environment, the parents
undertake three crucial decisions. The parents decide (i) the proportion of their total time to be
spent in the destination country; (ii) the amount of remittances to be sent back to dependent
child, and (iii) the time their child should devote to education. Parental remittances become a
source to finance the consumption of the child. However, for the purpose of financing his/her

consumption, the child might have to supplement these remittances by engaging in child labor.

2.1 Preferences and the Budget Constraints

The model used in this study suits the case of temporary migration better. Moreover, the
household concept employed in this model is more suitable for the extended family of the migrant
considering temporary migration. A lot of policy reports have identified the role played by the
members of the extended family in partially bearing the child-bearing responsibility during the
absence of migrant parents (Camacho & Shen 2010).

In this setup, parents jointly decide about the proportion of their total time to be spent in
the destination country (J),the sum of money, 8¢, to be remitted to child in the source country,
as well as the proportion of time, e, that this child would devote to education. All the parents
hold identical preferences as regards their own-consumption (¢;), the consumption of their child

(cF), and the level of human capital of child (H;;1). These preferences can be specified in a
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utility function that is additively separable:

U =In(c;)+7 [Incf +Bln Hyy ] (2.1.1)

where U; denotes the utility function of the household in time period ¢, v > 0 represents the
parental altruism level and 5 € (0, 1) is the discounting factor. In this model, education emerges
as the key mechanism for accumulating human capital. The child who is spending a fraction, e,
of his/her total time endowment in receiving education would end up accumulating the human

capital level, Hy;1, according to the following human capital accumulation technology:

Hiq = max {H,AHel' (1 —6)72}, 0<o1,00<1l, (01+02)<1 (2.1.2)

where A > 1 denotes the productivity parameter and H; is the teachers’ mean human capital,
where hiring of teachers takes place from the skilled sector. Adults in a household have time
endowment of one unit. § denotes the proportion of total time spent by the household adults
in the destination country while (1 — &) shows the proportion of time that the unskilled adults
spend in the source country. The human capital accumulation technology takes on this form so
as to avoid the condition where H;,1 takes on a value of zero. If the unskilled adults in every
household spend their entire time in the destination country (i.e., if 6 = 1) or if the child does
not devote any time to education (i.e., if e; = 0), then the level of human capital of child does
not drop to zero but takes on the value of a minimum level of human capital H. H is very low
and close to zero. It depicts a situation where children can still accumulate some human capital
through informal learning outside the formal schooling even if they do not attend formal schools.

The human capital accumulation technology in our study incorporates the aspect of parental
absenteeism. Adding the aspect of parental absenteeism is imperative for completely under-
standing the implications of international migration because absence of migrant parent might
negatively affect the human capital accumulation of the child. Thus, net effect of international
migration would be dependent upon whether the amount of remittances spent on education or
parental absenteeism has a larger effect. Therefore, both factors play a role in the human capital

accumulation of the child and not just remittance flows as found in Dessy & Rambeloma (2010).
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Thus, the analysis of migration and child education would be incomplete, or perhaps biased,
without incorporating the essential component of parental absenteeism. The term (1 — §) shows
the negative impact of parental absence because of migration (Camacho & Shen 2010). By in-
corporating the aspect of parental absenteeism, our study caters to both the positive and the
negative aspects of migration, hence, presenting a holistic analysis of the international migration
of unskilled labor.

The human capital accumulation technology exhibits diminishing marginal returns to the
child’s time spent on education. Such diminishing marginal returns to the time invested in
human capital are also supported by Azariadis & Drazen (1990) and Redding (1996). Moreover,
our human capital technology also exhibits diminishing marginal returns to the parental time
spent in the source country.

02 shows the importance of the parental time spent in the source country in shaping the
level of human capital of the unskilled workers’ child in time period ¢ + 1 while oy shows the
significance of the child’s time spent on education in determining H; ;. With regards to the role
of parental absenteeism in the human capital formation of children, the possible interpretation of
o9 is intriguing. The closer o3 is to zero, the less damaging parental absenteeism is on a child’s
accumulation of human capital. This parameter could capture a variety of social factors that
could differ across households, communities, regions, or countries (such as marriage, presence
of extended families, religious communities, and social networks in general). For instance, joint
family systems, presence of extended families, cousin marriages, good social networks in terms
of good neighbours are all likely to reduce the value of o3. A small value of o2 implies that a
child’s human capital formation is less sensitive to parental absenteeism, thereby reducing the
negative impact of migration. On the other hand, nuclear families, broken marriages, absence
of extended families and poor social networks are all likely to increase the value of o3, thereby
making parental absenteeism due to migration more damaging for a child’s accumulation of
human capital.

The parents would allocate their income, I;, to finance their own consumption, ¢;, and the
flow of remittances, 6;, to their children. The total consumption, ¢, of the parents (unskilled

adults) is the sum of consumption of the unskilled adult in the destination country, ¢/'?, and
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the consumption of the unskilled adult in the source country, ¢/ as shown:

e =P 4 U8 (2.1.3)

If the unskilled worker migrates to another country then he/she is able to earn sufficient income
so as to finance his/her own consumption as well as the flow of remittances to his/her child

dependent in the source country, i.e.:

19D = UD 4 gUP (2.1.4)

IVP is the income earned by the unskilled adult in the destination country and 0? P s

where
the remittance amount sent by the unskilled adult from the destination country to the child
dependent in the source country. The income earned by the unskilled adult in the destination

country is determined by the proportion of time the unskilled adult spends in the destination

country and the unskilled worker’s wage in the destination country as follows:

IV = Swyp (2.1.5)

Hence,

UD _ yUD UD
=177 =0,

P = gwyp — 097 (2.1.6)

Equation (2.1.6), hence, shows the consumption of the unskilled adult in the destination country.

In the source country, the income earned by the unskilled adult, IY°, is determined by the
proportion of time the unskilled adult spends in the source country and the unskilled worker’s

wage in the source country as follows:

IV5 = (1 = Swys (2.1.7)

However, in the source country, the unskilled worker is assumed to earn a subsistence income

that can suffice only his/her own consumption and is unable to transfer any amount to the child
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dependent?. Hence, if the unskilled worker is working in the source country then he/she is not

able to support his/her child’s consumption, i.e.:

IV8 = VS (2.1.8)

% = (1= dwys (2.1.9)

In the source country, the children are not migrating so the consumption of a child, c¥, is satisfied

by the budget constraint as follows:

k< oYP 4075 4 1F (2.1.10)

where I} represents the income earned by the child by engaging in child labor and it is determined
as shown:

If = (1 - e)wy (2.1.11)

where (1 — e;) denotes the time spent working by the child and wy denotes the wage from child

labor. By substituting in for (2.1.11) and since

= 0, the child’s budget constraint appears
to be as follows:

e <0YP + (1 —e)wy, (2.1.12)

2.2 Production Sector

The source country contains both the skilled and the unskilled sectors of labor, producing the
same identical good. The total output in the source country, Y;, which is split up into the output

of the skilled sector, Y;5%"¢d and output of the unskilled sector, Y,Uskilled ig ag follows:

}/t —_ }/tSkzlled + (p}/tUnskilled

2This is assumed to highlight the financial constraint that unskilled workers face in the source country.
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where ¢ € (0,1). The output of the skilled sector, Y;**#¢d is determined by human capital of

the skilled workers, H;, as shown by the following linear production technology:
v = b

Following Dessy & Rambeloma (2010), the unskilled sector of the source country is further divided
into two sectors producing the same, identical good. One sector employs only the unskilled adults
while the other sector employs children only®. The model is set up in an environment where
child labor laws are not very effective. In order to produce the good, capital as well as land is
required. Therefore, besides households, there also exist K childless capitalists?. Each capitalist
has a one unit endowment of capital. Hence, K represents the total capitalists as well as the
total capital stock of the economy. In this setting labor is hired by the capitalist and one unit
of capital is required to begin a firm. A capitalist might begin a firm combining capital with
adult labor to be used as inputs to production in the adult labor sector, or he might begin a
firm combining capital with child labor in the child labor sector. Perfect mobility of capital is
assumed across these two sectors. The total firms operative in the unskilled adult sector are
denoted by KU while K* denotes those operative in child sector. Therefore, by normalization,
the total capital stock in the sector h € {U, k} is K". The representative firm’s output in adult
sector is Y,V = (Lg )M while that in child sector is Y}¥ = ¢ (Lf)“, where Y,V denotes the output
produced by the unskilled adults, Y;* denotes the output produced by the children, ¢ is the
productivity parameter (¢ € (0,1)), and u denotes labor share (where p € (0,1)). Hence, the
total output of the unskilled sector, Y;Ums#!ed is determined by the output produced by the

unskilled adults, Y,Y, and the output produced by the children, Y/*, in the following way:

}/tUnsk:illed _ py;k + }ftU

3This is similar to think as if identical good is produced with two different technologies.
4This is done for simplicity purposes so as not to focus on the work /education decision for the children of
capitalists.
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where p € (0,1). Therefore, total output in the source country that is produced by both the

skilled and unskilled sectors of labor is as follows:
Y, = HY + ¢ (oY + YY)

In the unskilled sector of the source country, LY — M denotes the total supply of labor in adult
sector while that in child sector is denoted by LF, where LY is the total population of unskilled
adults while M denotes the number of unskilled adults who migrate. L¥ is also the economy-wide
child labor incidence. The constraints regarding labor use as well as intersectoral allocation of

capital respectively are:
() K*LF <LF (i) KYLY <LV =M (i) KY + KF =K

Following are the market-clearing wages under the scenario of perfect competition:

KU '™
t
KR\'TH

t

where wyrg denotes the wage for the unskilled adult labor while w; denotes the wage for child
labor.

As the owner of the firm, a capitalist would claim a residual after production. This residual
is ¥ = YV — wysLV for the adult sector and 7% = Y}* — wyLF for the child sector. Thus,

using (2.2.1) and (2.2.2) generates the returns to capital for the adult and child labor sectors

VU = (M)ﬂ (1—p) (2.2.3)

respectively as follows:

k= (fﬁ)“ (1—p) (2.2.4)

Child labor would not exist in the economy if 7¥ > 7%. Therefore, in this setting, a necessary

k

condition for the emergence of child labor is that 7Y < 7%, Since, capital is perfectly mobile
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across the sectors, it implies that the returns would be equalized across both the sectors in
equilibrium, i.e. 7Y = 7*. Plugging (2.2.3) and (2.2.4) into this condition yields the equilibrium

capital allocation for both the sectors as follows:

g — (2.2.5)
(LY — M) + ¢ Lf (LY — M) + ¢ L}

It can be clearly seen from (2.2.5) that when the unskilled workers migrate to the destination
country, capital is reallocated to child sector from the unskilled adult sector, i.e., % > 0 while
% < 0. Finally, by substituting (2.2.1) and (2.2.2) in (2.2.5) we arrive at the following wages

for the unskilled adults and children respectively®:

_ 1—p
K
= T 2.2.6
s =Gy 7) Y

_ 1—p
1 K
= pou — 2.2.7
e (@?—Mwuw) (220

3 The Decision Problems of Parents

Parents jointly decide about the proportion of their time to be spent in the destination country
(6),the remittance amount, 9? P to be sent back to the child in the source country, as well as the
proportion of time, e, their child would devote to education. Thus, the maximization problem

of the household is as follows:

max U =1In(c;) +7[Inck + B1n Hyy ]

(0¥ P e,6)

subject to:

ct:ch—l—c?S

UD _ yUD UD
g T =17 -0,

Uus _ yUS
" =1

5For detailed derivations: See Appendix A
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ItUD = dwyp
175 = (1-8)wys
& <oYP 4 Ik
IF = (1 — ep)wy,
Hiy1 = AHgel' (1 —6)72

0P >0

All the budget constraints would be saturated in optimum. Therefore, the household value

function is as follows:

V(077 e,0) = In (Swyp+ (1 —6)wus — 607 7) +7 [0 (677 + (1 - er)wr) + 5 In {AHze] (1-6)72}]
(3.1)
The parents maximize this value function with respect to HtU D e; and . Therefore the maxi-

mization problem of the household can be reformulated as shown:

max V(U e, 0)
(0D ey ,6)

In order to find the optimal amount of remittances to be sent back to the child in the source
country, the optimal time devoted to education by the child, and the optimal proportion of total
time of the unskilled adults to be spent in the destination country, following are the first order

conditions for the optimisation problem with respect to 9? D, ey, and § respectively:

dv -1 v
d@gD dwyp + (1 —dwys — OgD G?D + (1 — ep)wg (8:2)
dv —wy, BoiAHed (1 — 5)@)

oy _ _ =0 3.3
de; ! <9§1D + (1 — ep)wy, AH e (1 —6)7? (3.3)

28



ﬂ _ Wyp — Wys ’}/50'2>\Ht6g1(1 — (5)0271(—1)
dé  Swyp + (1 —0)wys — OV AHeZ' (1 — 6)°2

=0 (3.4)

These first order conditions help us to arrive at the following three main equations connecting

our three choice variables namely 9? D e, and 6

QUD _ v6(wyp — wys) + Ywys — Wk, + eqwy
UD _

3.5
T+ (35)
B0 + Boywy
T (L + 01f) (3.6)
o = BaabYP + Boswy + 6(wyp — wus) — (wup — wus) (3.7)

Boswy
Equations (3.5), (3.6) and (3.7) exhibit the underlying relationship between Y% e,, and 4.
According to these equations, if the unskilled adults spend a greater proportion of time in the
destination country, it increases the remittance flows, thereby enhancing the children’s time
spent on education. Looking into the economic intuition behind this, there is a need to deeply
analyse equations (3.5), (3.6) and (3.7). Equation (3.5) shows a positive relationship between
¢ and GtU P implying that if the unskilled adults spend a greater proportion of their time in the
destination country (i.e., a high ¢) then this increases the amount that can be remitted back to
the child dependent in the source country (i.e., 8V increases). Equation (3.6) reveals a positive
relationship between 9? P and e;. This can be intuitively explained by revisiting the child’s budget
constraint c¢f < Y7 4 (1 — e;)wy. The budget constraint shows two sources of financing child’s
consumption; remittances received from abroad and the income earned by engaging in child labor.
The income earned by engaging in child labor supplements the remittances received for backing
the child’s consumption. When the emigrant parents remit back a larger amount of money (i.e.,
a high 9? b ), these remittances sent back by the migrants help to finance the consumption needs
of the children, allowing them to postpone their participation in the market for child labor,
hence extending their enrolment in school. Therefore, by shifting the use of children’s time
towards education and away from working, remittances play a major role to increase the time
allocated to education (i.e., e; increases) and hence, curb child labor. Moreover, equation (3.7)
depicts a positive relationship between ¢ and e;. This suggests that spending greater time in the

destination country (i.e., a high J) results in greater time devoted to education by the child (i.e.,
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et increases) through the channel of increased remittances being sent back.

Solving the first order conditions simultaneously yields the optimal proportion of total time
of the unskilled adults to be spent in the destination country (4*),the optimal amount of remit-
tances, 9? b *7 to be sent back to the child in the source country, and the optimal proportion of

time, e}, that the child would devote to education respectively as follows®:

5 — (L+y+9Bo1) { VBos(wus + wy) ] (3.8)
14+~ +798(01 + 02)] 14+v+78(c1+ 02)] (wup —wus) ’
vp* Y1+ o18)wyp — wi (14 vBo2)
N D)) (39)
. vBo1 wyp
T My 1801+ 02)] < wp, +1> (3.10)

In order to ensure that all the optimal values are within the specified range, i.e. 9? br > 0,
0 <ef <1land 0 < §° < 1, the ratio of the wage earned by the unskilled worker in the
source country to the wage earned by the children in the source country must lie in the following

interval’:
1 1
cws ((EY) (3.11)
v(1+015) W vBo1

wa =

Looking at the corner solutions for e; can have interesting implications. In the case where
e; = 0 would imply that the children of the unskilled workers would spend their entire time
working, devoting no time to education. In such a scenario, children of the unskilled workers will
accumulate a minimum level of human capital H. H is very low and close to zero implying that
these children would remain unskilled like their parents. On the contrary, if e; = 1 then this
implies that children of the unskilled workers are spending their entire time receiving education.
In such a setup, there would be no child labor in the economy and children of the unskilled

workers would accumulate higher levels of human capital.

6For proof: See Appendix B

"For proof: See Appendix C
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4 Comparative Statics

In this section, we will be conducting a comparative static analysis of the optimal values §™,
9? D" and e;. First we will analyze the important variables that affect the optimal proportion of
total time of the unskilled adults to be spent in the destination country, §*, in (3.8).

Proposition 1 The decision of the unskilled worker to migrate is determined by the following
factors:

(i) an increase in the unskilled worker’s wage in the destination country ( i.e., a high wyp)
encourages migration (i.e., 6" increases);

(ii) an increase in the unskilled worker’s wage in the source country ( i.e., a high wyg)
discourages migration (i.e., 6" decreases);

(iii) an increase in the absolute difference between the unskilled worker’s wage ( i.e., a high
(wyp — wys)) encourages migration (i.e., §* increases);

(iv) an increase in the child’s wage (i.e., a high wy, ) discourages migration (i.e., 6" decreases).

(v) a decrease in the sensitivity of Hii1 to the parental time spent in the source country (
i.e., a low o2) encourages migration (i.e., 6" increases).

Proposition 1 lists down several factors shaping the decision of the unskilled workers to
migrate to the destination country. Looking into the economic intuition behind Proposition 1,
it can be seen that whenever the wages offered to the unskilled workers abroad are going to
increase, it incentivizes them to spend greater proportion of time in the destination country so
as to benefit from the higher wages. Similarly, when the wages offered to the unskilled workers in
the source country fall, it discourages them to stay in the source country and acts as an incentive
for them to spend greater proportion of time in the destination country. Moreover, there exists
not only the level effect of wages but the absolute difference between the wage that the unskilled
worker earns abroad and the wage that the unskilled worker earns in the source country also
exerts an impact on the decision of the unskilled worker to migrate. When the absolute difference
between the unskilled worker’s wage in the destination country and the source country grows,
it motivates them to devote larger proportion of their time in the destination country to take
advantage of the increasing wage spread. Besides, it is not just the unskilled worker’s wage that

affects 6* but, interestingly, the child’s wage also influences the unskilled worker’s migration
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decision. When the children in the source country earn higher wages, it discourages the parents
to spend more time abroad because one of the main reasons for migration is financing child’s
consumption. Higher child wage reduces the need to supplement the income earned by the child
with remittances and encourages the parents to spend greater time in the country of origin.

Moreover, Proposition 1 brings to light an interesting connection between the the unskilled
worker’s migration decision and the sensitivity of child’s human capital formation to the parental
time spent in the source country. According to this proposition, if o5 decreases, then it encourages
migration. A fall in o5 could occur in cases of joint family systems, presence of extended families,
cousin marriages and good social networks in terms of good neighbours. In all such instances,
there is a presence of someone to watch over the children left behind. This makes parental
absenteeism less damaging to the child’s accumulation of human capital. Thus, in such societies,
the negative aspects of migration are reduced and the unskilled workers are motivated to spend
greater proportion of time in the destination country and to benefit from the higher wages abroad.

Now we will be analyzing the key variables affecting the optimal amount of remittances,
9? b ,and the optimal proportion of time, e}, that the child would devote to education in equa-
tions (3.9) and (3.10) respectively.

Proposition 2 An increase in the unskilled worker’s wage in the destination country increases
the amount of remittances which in turn increases the children’s time spent on education. On the
other hand, an increase in the child’s wage reduces the remittance flows, consequently reducing
the children’s time spent on education.

According to Proposition 2, the unskilled worker’s wage in the destination country, wyp,
positively affects both the optimal amount of remittances, HtU b *, and the optimal proportion of
time, e}, that the child would devote to education. On the other hand, the child’s wage, wy, has
a negative relationship with both 9? D" and e;. The intuitive explanation behind Proposition 2 is
that when the wages offered to the unskilled workers in the destination country increase then they
are left with a larger amount once their own consumption needs are met. Hence, the unskilled
workers are able to send back larger remittances to their children in the source country. These
larger amount of remittances sent back by the migrants help to finance the consumption needs
of the children, shifting the use of children’s time towards education and away from working. In

this way, the child is able to devote greater time in acquiring education (i.e., ef increases), hence,
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cutting down on the time spent working (i.e., (1 — e}) decreases) since both child labor as well
as schooling hold competing claims as regards the time of a child. In this manner, increase in
wyp increases e; through the channel of increased remittances.

Furthermore, it is not just the wage that the unskilled worker can earn abroad that determines
the volume of remittances but the child’s wage also influences the remittance flows. The child’s

wage, Wk, has a negative relationship with both G?D*

and e;. The intuitive explanation behind
this is that when the earning capacity of children increases, the education’s opportunity cost
rises. Due to this increase in the education’s opportunity cost, investment in the human capital
is discouraged. In such a scenario, even the parents who are altruistic would reduce the optimal
amount of remittances, thereby shifting the use of children’s time towards child labor and away
from education. In this way, an increase in wy, reduces both 0? D" and e;.

Interestingly, the wage that the unskilled worker earns in the source country, wyg, has no
bearing on ey. This is because the wage that is earned in the source country is just sufficient for
the unskilled workers to fulfill their own consumption needs only. Thus, the parents are unable
to finance their children’s consumption, hence, not affecting the allocation of the children’s
time between working and education. For that reason, the international migration of unskilled
workers is imperative as it has major implications for the human capital accumulation process
of the children who are left behind.®

A detailed analysis of the optimal values ¢*, HtU P and e; can be undertaken if we incorporate
the wages from the production sector. Using (2.2), (2.2.6) and (2.2.7), the optimal values in

equations (3.8), (3.9) and (3.10) can be reformulated as follows®:

(1-6%) = o ((Hd)%) (4.1)
[1+7+75(01+02)](a—1) ’
=\ 1—p
077" = n ) [0+ 018)a — 6k (1+9802)|  (4.2)

[+ +78 (01 + 09)] (LY — M) + ¢ L¥)1-n

* 7B01 O‘+¢%
RN RIS ( i ) (43)

8For proof: See Appendix D
9For detailed derivations: See Appendix E
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where (1 —0") is the optimal proportion of total time of the unskilled adults to be spent in
the source country. Analysing equations (4.1), (4.2) and (4.3) reveals the key role of two main
variables, namely « (i.e., the ratio of the unskilled worker’s wage in the destination country to
the unskilled worker’s wage in the source country) and ¢ (i.e., the productivity of children) in

the determination of our choice variables 0%, 877

and e;. A comparative static analysis brings

, 0YP"and e} while a negative impact on (1 — §*) . Looking

to light a positive impact of & on §*
into its economic intuition, we can see that when the ratio of the wage offered to the unskilled
worker in the destination country to the unskilled worker’s wage in the source country increases,
the unskilled workers view the rise in the relative wage as a positive stimulus. As a result, the
unskilled workers choose to spend greater proportions of their time in the destination country
while reducing their time spent in the home country so as to benefit from the much higher wages
offered abroad. Resultantly, the unskilled emigrants are able to remit back a larger amount to
their children. The children then use these larger remittances received to fulfill their consumption
needs, therefore, cutting down the need to engage much in child labor. In this way, the children
are able to increase the time devoted to education.

On the other hand, ¢ exerts a negative influence on 6, 9? D™ and e; while exerting a positive
impact on (1 — ¢*). This means that an increase in the child’s productivity ( i.e., a high ¢) reduces
the optimal proportion of total time of the unskilled adults to be spent in the destination country,
the optimal remittance flows and the optimal child’s time spent on education while it increases
the optimal proportion of total time of the unskilled adults to be spent in the source country.
The economic intuition behind this is that when children become more productive (i.e., a high ¢),
the reward to children increases (i.e., the child wage,wy, increases). Higher child wage reduces
the need to supplement the income earned by the child with remittances. Therefore, an increase
in the child’s productivity reduces the optimal amount of remittances sent from abroad , hence,
reducing the need for the unskilled workers to spend greater time in the destination country.
For that reason, when the child becomes more productive, the unskilled adults choose to devote
more time in the source country. Moreover, an increase in the child’s productivity increases the
reward for child labor. This acts as an incentive for the children to spend more time working so

as to avail the increased incomes that can be earned. Resultantly, a child lowers down the time

L0 For proof: See Appendix F
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allocated for education (i.e., an increase in ¢ increases wj, which in turn increases (1 — e;) and
decreases e}).

Where, on one hand, the international migration of unskilled adults increases the child’s time
spent on education, it also constructively lowers down child labor in the economy. The time
spent working by the child, (1 — e}), and the total population of unskilled adults, LY, determine

the economy-wide child labor incidence, L¥, as shown below:
Ly =(1-¢) LY (4.4)

Using (4.3), we arrive at the economy-wide child labor incidence, L¥, as follows!!:

L (1+7+7602)¢i —'yﬂola} LY
Ly = : (4.5)
1+ +76 (01 +02)] p*

From (4.5) it can be seen that L} is a positive function of ¢ (i.e., the productivity of children)
and LY (the total population of unskilled adults) and a negative function of a.(i.e., the unskilled
worker’s relative wage)!2.

Proposition 3 An increase in the migration of unskilled workers and a rise in the unskilled
worker’s relative wage reduces the economy-wide child labor incidence while an increase in the
productivity of children increases child labor in the economy.

These results in Proposition 3 have an intuitive explanation. The reward for child labor
increases with an increase in the productivity of the child which motivates the child to spend
more time working, thus, increasing child labor. When the unskilled workers migrate to the
destination country, the total population of unskilled adults falls. The increase in the number
of unskilled migrants increases the remittance flows to the children in the source country. This
reduces the economy-wide child labor incidence as the children then use these larger remittances
received to cut down on the time spent working. Moreover, when the ratio of the unskilled
worker’s wage in the destination country to the unskilled worker’s wage in the source country
increases, the unskilled workers are tempted to migrate because of the higher wages being offered

abroad. This, combined with the larger remittances that they can now afford to send back to

HFor proof: See Appendix G
12For proof: See Appendix G
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the child dependent, greatly helps the child to reduce the time spent working, thereby effectively

bringing down child labor.

5 Human Capital Formation and Economic Growth

In this section, we shed light on the human capital formation process and the role of the inter-
national migration of unskilled labor in the economic growth of the source country. Using (4.1)
and (4.3) we arrive at the level of human capital of the unskilled workers’ child in time period

t + 1 as shown!?:

o1to2

AH; (1801)" (1802) (a + 0% )

Ht+1 = 1\O1
147 +98 (01 +02)]" 7 (1) (a— 1)

(5.1)

An in-depth analysis of (5.1) highlights the key role of two main variables in the child’s human
capital accumulation process, namely, the ratio of the unskilled worker’s wage in the destination
country to the unskilled worker’s wage in the source country, «, and the child’s productivity
parameter, ¢. The level of human capital of the unskilled workers’ child in time period ¢ + 1 is
a negative function of the child’s productivity, ¢. The intuitive explanation behind this is that
as a child becomes more productive, the reward for child labor increases. This acts as a strong
incentive for the child to switch to working, cutting down on the time that could have been
productively spent on education. This is especially true in countries where both child labor as
well as schooling hold competing claims as regards the time of a child. Resultantly, a rise in
¢ negatively affects the human capital accumulation of the child by reducing the optimal time
devoted to education.
The most interesting influence on Hy 1 is exerted by «. The unskilled worker’s relative wage,
a. affects Hyy1 in a non-linear fashion. Looking into the intuitive explanation of this non-linear
relationship is worthy of note. For this, let us revisit the human capital accumulation function
of the child:
Hypr = AH, () (1= 697> (5.2)

13For detailed derivations: See Appendix H
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As already explained, a rise in the unskilled worker’s relative wage causes the optimal proportion
of time devoted to education by the child, e}, to increase while the optimal proportion of total
time of the unskilled adults to be spent in the source country, (1 —4*), to decrease. This implies
that a rise in a causes the unskilled parents to spend less time with their children. With an
increase in the unskilled worker’s relative wage, §* increases and consequently (1 — §*) falls.
Thus, the fall in (1 — 6*) is capturing the negative influence of parental absence because of
migration. In a nutshell, whenever the unskilled worker’s relative wage increases, the increase in
ef acts as a positive force on Hyyq while the fall in (1 — ") acts as a negative force on Hyyq.
The overall impact of & on H;; 1 depends on whether the positive force dominates the negative

force or vice versa. The threshold value of « is as follows!*:

a:1+g—j(1+¢i>:a,4 (5.3)

Proposition 4 When « is below the threshold level aa, the emigration of unskilled workers

exerts a negative influence on Hyiq (i.e., dléta“ <0if a<aa). On the other hand, when « is

above the threshold level aa, then the emigration of unskilled workers exerts a positive influence
on Hyyq (i.e., % >0if a>aa)

Simply, « shows the number of times the unskilled worker’s wage in the destination country
is greater than that in the source country. When « is below the threshold level a4, then the
emigration of unskilled workers exerts a negative influence on Hyy;. Having an « below ay
implies that the wage offered to the unskilled worker in the destination country is not high
enough and so the unskilled worker sends back a lower volume of remittances. Due to this, the
increase in the optimal proportion of time devoted to education by the child.is less. As a result,
migration’s positive effect of the increase in e} is unable to overpower the negative effect of the
fall in (1 — ™) due to parental absenteeism, thereby generating an overall negative influence on
Hyyq.

On the other hand, when « is above the threshold level a4, then the emigration of unskilled

workers exerts a positive influence on H;y;. Having an o above ay implies that the wage

offered to the unskilled worker in the destination country is quite larger than that offered in

MFor proof: See Appendix H
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the source country and so the unskilled worker can afford to send back a substantial amount of
remittances. The child then uses these larger remittances received to fulfill his/her consumption
needs, therefore, cutting down the need to engage much in child labor. In this way, the child
is able to greatly increase the time devoted to education. As a result, the positive force of the
increase in e} is able to overcome the negative effect of the fall in (1 — §*) due to parental
absenteeism, thereby generating an overall positive influence on Hyyj. Thus, it can be clearly
seen that the international migration of unskilled workers is beneficial for the human capital
formation of children left behind only when the wages offered in the destination country are
sufficiently larger so as to overwhelm the negative influence of the fall in the parent’s time spent
in the source country.

Equation (5.3) also gives us interesting insights about the relationship between o9 and a4,
whereby a4 is a positive function of o5. o5 shows the importance of the parental time spent in
the source country in shaping the level of human capital of the unskilled workers’ child in time
period t+1. A larger value of o5 implies a larger value of ay which in turn implies a larger range
for the negative effect of the fall in (1 — §*) due to parental absenteeism on H;y1. On the other
hand, a smaller value of o5 implies a smaller value of av4 which in turn implies a smaller range for
the negative effect of the fall in the parent’s time spent in the source country on Hy; 1 and a larger
range of the positive effect of the increase in ef on Hyy1. Looking at the extreme value of o5 (i.e.,
if 05 = 0) gives us an even more interesting finding. If o9 = 0 then vy = 1. Since wyp > wys,
so a > 1.S0 if o3 = 0, then a would be above the threshold level a4 and we will only have
a positive effect of international migration on child’s human capital formation. Having g5 = 0
is similar to saying that only the child’s time spent on education is important in determining
H:1 (ie., only o7 matters) and in such instances we always see a positive impact of migration
on child’s human capital accumulation. Therefore, in cases of joint family systems, presence of
extended families, cousin marriages and good social networks in terms of good neighbours, o9 is
small and parental absenteeism is less damaging to the child’s accumulation of human capital.
This is because it reduces the negative effect of parental absenteeism on Hyy.

Moreover, the relative importance of the parental time spent in the source country and the
child’s time spent on education ( i.e., Z—f) in the determination of the human capital of the

future generation affects the size of the threshold value of a. o9 shows the importance of the
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parental time spent in the source country in shaping the level of human capital of the unskilled
workers’ child in time period ¢ + 1 while o7 shows the significance of the child’s time spent on
education in determining H;y;. If the parental time spent in the source country is relatively
more important than the child’s time spent on education ( o2 > 01) in determining the human
capital of the future generation, then this this implies that the unskilled worker’s relative wage
has to be greater than a larger threshold value so as to produce an overall positive impact on
Hy, 1. This has an intuitive explanation. A rise in the unskilled worker’s relative wage, «, causes
the unskilled parents to spend less time with their children. The gender of the emigrant parent
might affect the sensitivity of H;y; to the fall in parents’ time spent in the source country. If
the human capital of the future generation is very sensitive as to whether the father emigrates
or the mother emigrates, then this increases the value of o2, and consequently the ratio 2. The
increase in the ratio Z—f increases the size of the threshold value, a4. As a result, the unskilled
worker’s relative wage has to be greater than a larger threshold value to overcome the fall in
(1 — &™) due to parental absenteeism so as to produce an overall positive impact on Hy.

On the other hand, if the parental time spent in the source country is relatively less important
than the child’s time spent on education in determining H;y1, then this implies that the human
capital of the future generation is less sensitive to parental absenteeism, reducing the size of oo,
and consequently the ratio Z2. The lower value of 72 reduces the size of the threshold value, cv4.
As a result, the unskilled worker’s relative wage has to be greater than a smaller threshold value
to overpower the negative influence of parental absenteeism so as to produce an overall positive
impact on Hyyg.

We can look at a special case where the parental time spent in the source country and the
child’s time spent on education are equally important ( i.e., 03 = 01) in determining the human

capital of the future generation. The threshold value of « in this case is as follows'®

a:2—|—¢i:a3 (5.4)

% < 0. On the other

dHt+1

When « is below the threshold level, ag, ie., if a < 2 + ¢% then

hand, when « is above the threshold level, apg, i.e., if a > 2 + gbu then > 0. This implies

15For proof: See Appendix H
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that when the wages offered to the unskilled workers in the destination country are sufficiently
larger (i.e., at least twice the wages that are being offered to the unskilled workers in the source
country), then the migration of unskilled workers overwhelms the negative influence of parental
absenteeism, thereby generating an overall positive influence on Hy; 1. On the other hand, having
an « below ap implies that the increase in e} is unable to overpower the negative effect of the
fall in (1 — ¢") due to parental absenteeism, thereby generating an overall negative influence
on H;.q. In a nutshell, if the parental time spent in the source country and the child’s time
spent on education are equally important ( i.e., 03 = 1) in determining the human capital of
the future generation, then the international migration of unskilled workers is beneficial for the
human capital formation of children left behind only when the unskilled workers can earn more
than double the wages that they can earn while staying in the source country.

We will now see how the international migration of unskilled workers affects economic growth
in the source country. For that we need to find the level of human capital of all the children in
the economy in time period t + 1 (i.e., Hf ;). HE | is a weighted average of the level of human
capital of the skilled workers’ child in time period t+1 (i.e., H, ;) and the level of human capital
of the unskilled workers’ child in time period ¢ + 1 (i.e., HZ ;) as shown below:

s U
HE, = HPy, (]Lvtt) +HY, (%) (5.5)
where N, is the total population in the source country, L7 is the total population of skilled adults
and LY is the total population of unskilled adults. Since we have been solving the problem of
unskilled workers, the level of human capital of the unskilled workers’ child in time period ¢ + 1

is:
o1to2

AH; (1801)" (1802) (a + 0% )

1

Ht(il: o1+o 71 o
[L+7+78 (01 +02))7 77 (7)) (a = 1)

(5.6)

The children of the skilled population do not work. Hence, child labor in the skilled sector of the
population is zero, i.e. (1 —e;) = 0. Therefore,children having skilled parents devote all their
time to education, i.e. e; = 1. Moreover, it is assumed that the skilled parents do not migrate

and spend all their time in the source country. So in the skilled sector, § = 0 and (1 —9) = 1.

40



Thus, the level of human capital of the skilled workers’ child in time period t + 1 is:
HE = \H, (5.7)

Using (2.1), (5.5), (5.6) and (5.7), we arrive at the following level of human capital of all the

children in the economy in time period ¢ + 1:

1\01t02
HfileHt< SLf U) AH; (yB01)7" (vB02) <a+¢:) ( SL? U>
Ly + L [1+7+76(01+0’2)]01+02 ((bﬁ) (04—1)02 Ly + L

(5.8)

From (5.8) it can be clearly seen'® that Hfu is a negative function of the child’s productivity, ¢.
Moreover, as explained earlier, the ratio of the unskilled worker’s wage in the destination country
to the unskilled worker’s wage in the source country, a. affects the level of human capital of the
unskilled workers’ child in time period ¢ + 1 (i.e., ngl) non-linearly, hence, affecting HtE+1 in a
non-linear manner. Furthermore, as already explained, the total population of unskilled adults,
LY, has a negative influence on the level of human capital of all the children in the economy
in time period t 4+ 1. Therefore, with the international migration of unskilled workers, the total
population of unskilled adults falls overtime, thereby enhancing the economy-wide level of human
capital in time period ¢ + 1.
The growth of human capital can be calculated as follows:

E
_ Hiy

— 1 )
9 =, (5.9)

where g, is the rate at which the level of human capital of all the children in the economy in
time period ¢ + 1 is growing. Using (5.8) and (5.9), we arrive at the following growth rate of

human capital:

1\ 01102
L A(vBa1)” (vBo2)”* (a+ ¢% LY
(1+gh):/\(LS tLU>+ +( 1 U)l <LS tLU)
oL L4y 49801+ (0F)  (@-1)7 ) \L¥ + Lo

(5.10)

L6 For proof: See Appendix I
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Equation (5.10) depicts the growth rate of human capital, which is in effect the growth rate of
output as well.'” The unskilled sector of the source country cannot grow because % =0 in the
steady state. Therefore, in our model, the primary element driving economic growth is human
capital accumulation. Hence, output will grow at the rate at which human capital is growing.

Proposition 5 The economy would grow faster when:

(i) more unskilled adults migrate abroad (i.e., when LY falls);

(ii) the productivity parameter in the human capital technology is high (i.e., A is high);

(iii) children are less productive at work (i.e., ¢ is low); and

(iv) when the unskilled worker’s relative wage is above the threshold level, ag (i.e., @ > aa).

Howewver, the growth rate is adversely affected if o < 4.

The economic intuition behind these results is that when the earnings of the unskilled workers
abroad are sufficiently larger as compared to their wage in the source country, i.e., the unskilled
worker’s relative wage is above the threshold level, then they decide to spend greater time abroad
to benefit from this wage differential. The higher wages abroad enable the unskilled workers to
send back larger chunks of their income as remittances to the children in the country of origin.
Children then effectively use these larger remittances received to bring down the time spent
working and dedicate more time to acquire human capital. This overcomes the negative effects
of parental absenteeism, which, in turn, exerts beneficial effects on the source country’s growth
rate. Moreover, the migration of unskilled workers implies that the total population of unskilled
adults falls. The increasing number of unskilled migrants results in a larger remittance flow,
thereby promoting economic growth in the source country. Furthermore, the economy would
grow faster when the productivity parameter in the human capital technology is high (i.e., A
is high) which is also confirmed by Lucas (1988). When the country comprises of productive
educational institutes, the efficiency of time invested in human capital increases and a child is
able to accumulate higher levels of human capital which, in turn, promotes economic growth
in the country. Besides, when the children are less productive at work, then the lower reward
for labor demotivates them to engage in child labor. Alternately, children spend greater time
building up their human capital, thereby, promoting economic growth in the source country.

However, when the unskilled worker’s relative wage is below the threshold level a4, then

L7For proof: See Appendix I
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the migration of unskilled workers adversely affects the growth rate. This is because parental
absenteeism emerges as a dominant force in this case and hampers human capital formation of
children left behind. This implies that caution must be exercised by countries using migration

of unskilled workers as a tool to promote economic growth in the country of origin.

6 Conclusion

There exist a lot of studies that have empirically tested the implications of international migration
for child education. However, this particular issue is rarely found in the theoretical field. This
paper caters to this concern and provides a theoretical framework to formally illustrate the
implications of the international migration patterns that we see today in the real world. This
study explores the combined effect of parental absenteeism due to emigration of unskilled labor
and remittances on the economic growth in the source country through the channel of human
capital accumulation of children left behind. In this study, we design a proper theoretical model
that clearly spells out the parameters and conditions under which the international migration
of unskilled labor is beneficial for the economic growth of the source country. There is no
existing unifying framework that integrates all the aspects, namely endogenous decision making
of migration and child education, remittances, parental absenteeism and economic growth in a
coherent framework.

The results of our study reveal that the decision of the unskilled workers to migrate is de-
termined by the wages that unskilled workers face abroad and at home as well as the wage that
their children earn in the source country. When the absolute difference between the unskilled
worker’s wage in the destination country and the source country grows, it motivates them to de-
vote larger proportion of their time in the destination country to take advantage of the increasing
wage spread. Besides, it is not just the unskilled worker’s wage that affects their migration de-
cision but, interestingly, the child’s wage also influences unskilled migration. Higher child wage
reduces the need to supplement the income earned by the child with remittances and encourages
the parents to spend greater time in the country of origin, thereby discouraging migration.

The results of this study also highlight the role of the wage earned by unskilled workers in

the destination country as well as the wage earned by their children in determining the amount

43



of remittances. According to the results, an increase in the unskilled worker’s wage in the
destination country increases the amount of remittances which in turn increases the children’s
time spent on education by relaxing financial constraints. On the other hand, an increase in the
child’s wage reduces the remittance flows, consequently reducing the children’s time spent on
education.

The results of our study also bring to light the factors affecting child labor in the economy.
According to the results, the international migration of unskilled adults and a rise in the unskilled
worker’s relative wage constructively lowers down the economy-wide child labor incidence while
an increase in the productivity of children increases child labor in the economy. Moreover,
the international migration of unskilled workers is beneficial for the human capital formation of
children left behind and economic growth in the source country only when the wages offered in the
destination country are sufficiently larger than the wages that are being offered to the unskilled
workers in the source country. In such a scenario, the positive effect of unskilled migration, in
the form of an increase in the optimal proportion of time devoted to education by the child,
overpowers the negative effect of parental absenteeism. On the other hand, when the ratio of the
unskilled worker’s wage in the destination country to the unskilled worker’s wage in the source
country is below a threshold level then the migration of unskilled workers adversely affects the
growth rate. This is because parental absenteeism emerges as a dominant force in this case and
hampers human capital formation of children left behind.

Moreover, the size of the threshold value of the unskilled worker’s relative wage is determined
by the relative importance of the parental time spent in the source country and the child’s
time spent on education in the determination of the human capital of the future generation. If
the human capital of the future generation is very sensitive to parental absenteeism then this
increases the size of the threshold value. As a result, the unskilled worker’s relative wage has to
be greater than a larger threshold value to overcome parental absenteeism so as to produce an
overall positive impact on children’s human capital and economic growth. On the other hand,
if the parental time spent in the source country is relatively less important than the child’s
time spent on education in determining the human capital of the future generation, then this
implies that children’s human capital is less sensitive to parental absenteeism, reducing the size

of the threshold value. Consequently, the unskilled worker’s relative wage has to be greater than
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a smaller threshold value to overpower the negative influence of parental absenteeism so as to
exert an overall positive impact on children’s human capital and economic growth. Finally, if
the parental time spent in the source country and the child’s time spent on education are equally
important in determining the human capital of the future generation, then the international
migration of unskilled workers is beneficial for the human capital formation of children left
behind and economic growth only when the unskilled workers can earn more than double the
wages that they can earn while staying in the source country.

The results of the study are applicable for children belonging to migrant households. More-
over, the results are dependent upon a threshold condition beyond which positive effects of
international migration of unskilled labor are materialized. Furthermore, there might be a role
of negative economic shocks in the real world which could result in a lower wage for unskilled
workers in the source country. In such a situation, households experiencing migration might not
be able to fill the gap despite the flow of remittances and children’s time spent on education
might not increase as predicted.

The results of the study bring to light important policy implications particularly for devel-
oping countries. The developing countries can encourage the migration of unskilled labor so as
to curb child labor. The remittances sent back by the unskilled migrants play a major role to
promote school enrolment and to reduce child labor.by shifting the use of children’s time towards
education and away from working. Moreover, countries can promote international migration of
unskilled workers so as to foster economic growth in the source country. However, the results
of our study imply that caution must be exercised by countries using migration of unskilled
workers as a tool to promote economic growth in the country of origin. This infers that countries
should encourage their unskilled workers to migrate to countries where they can earn sufficiently
higher wages as compared to the wage in the home country. Similarly, if the unskilled workers
are migrating from countries where wages are very low then unskilled migration would be quite
beneficial as it increases the probability of raising the unskilled worker’s relative wage above the
threshold level that is required to boost economic growth in the country of origin.

Furthermore, as the results of the study have highlighted an important role of remittances in
human capital formation of children and economic growth, they suggest that both the sending

and receiving countries should tax remittances less which could in turn encourage remittances and
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prove to be beneficial for the development of poorer countries. Remittance flows are received
directly by the poor families who are in need of it. For that reason, there is a dire need for
developing countries to encourage remittances. In a nutshell, the international migration of
unskilled labor can prove to be valuable for the source country given that the determining
threshold conditions are met with effectively.

What this study has explored are possible ways in theory that remittances from foreign
earned income can influence education choices, which in the constructed model affect human
capital which in turn influences economic growth. Examining whether the effects at the macro
level are marginal or substantial, especially trying to take into account parental absenteeism,

may be a productive area for future research.
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7 Appendix A

This appendix provides a detailed proof of how the wages for the unskilled adults and children
are determined in the production sector. The representative firm’s output in adult sector is as

shown:

v = (L)
Following is the unskilled adult labor use contraint:

KULYV <LV — M

LM

U
Ly KU

Derivating output produced by the unskilled adults with respect to unskilled adult labor yields

the wage for the unskilled adult labor in the source country as follows:

ayy

S = any

“1
wys = (Lg])u
LV — m\"!
wys = K (KU >

KU \'™*
wys = KW (M) (1)

The representative firm’s output in child sector is as shown:
. "
Y=o (Ly)

Following is the child labor use contraint:

KkLF < LF
Ek
k __ t
b= g

47



Derivating the output produced by children with respect to child labor yields the wage for children

as follows:
vk

kN 1-#
w = o () @)

The residual claimed by the capitalist in adult sector is as shown:

71'U = Y;U — wUsL?
U U\H U
T = (Lt ) — wUsLt

Since wys = p (L?)’kl
7= (L) = (e (L)) £F

= (L) ()
= (L))" —u ()"
77 = (L{)" (1 - p)

U
. U L, —M
Since Ly < Tt

LY — M\"
V= (tKU> (1—n)

Since KV = K — K*:
L?—M

wl = (K—K’ﬂ>#(1 — 1)

The residual claimed by the capitalist in child sector is as shown:

k _ vk k
=Y, —wil;
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M=o (LK) —wpLf

mwm =

Since wy, = pe (LF)"
=6 (LE)" = (o (L)) L
ot = (LF)" — e (LF)"
= ¢ (LF)" — no (LF)"

mf = (LF)" (1-p)

Since Lf = %
TG
o () 0-m

Equalization of the returns across the sectors implies that:

Plugging (3) and (4) in the above equation:

LY — M\* (LR
<I_(—K’f> (1—M)—¢<Kk (1= p)
CEICNG AL
K—-Kk) — T\KF

#1 _ X
L?_M ! “_(;5,7 Lf e
K —KF KF
M . (IF
_ ot (LE
K — KF KF
K* (LY — M) = ¥ LF (K — K*)
K" (LY — M) = ¢ LFK — ¢ LF K"

K* (LY — M) + ¢n LIFK* = 3 IR

1 - 1 - =
K[(LY — M) + ¢¥ L{] = ¢¥ L{K
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h_ ¢r LEK
(LY — M) + ¢ LE

where K* shows the equilibrium capital allocation in child sector.

KV =K - K*

L_ —
KU i ¢n LYK
(LY — M) + ¢ Lk

1 —

LY — M) K + ¢F LYK — ¢+ L}K
(LY — M) + ¢ L}

o

(LY — M) + ¢ L¥

where KV shows the equilibrium capital allocation in adult sector.

KU '™
wUS:M(L?—M)

H U\1—
= K K
wos = g7 e )

To find wys:

Plug in KY from (6) in the above equation:

z (Ly - K N\
R t ;

LY — M)—n

o (LY —p)"" (K)o
WUS_(LzlsjiM)lfu { ¢ - f

_ 1—p
K
= T 7
wys u<(Ly_M)+¢“L?> (7)

where wy s shows the final wage for unskilled adult labor in the source country.

To find wy: )
KR\ "
Wy = po (L")
t
P k\1-n
wp = ——— (K
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Plug in K* from (5) in the above equation:

_ 1—n
Wg = M¢1+1_Tu K 1
(LV — M) + ¢ Lk

_ 1—p
1 K
W = pPr =
(Ly—M) —l—¢uLf

where wy shows the final wage for the children in child sector.

8 Appendix B

This appendix provides a detailed proof of how the optimal values, §*, 9? D" and ey, are derived.

Following are the first order conditions of the maximisation problem:

av _ -1 n y —0
d@?D owyp + (1 — 5)wUS — Q?D GijD + (1 — et)wk
1 _ gl
dwyp + (1 = §wys — H?D QED + (1 —er)wy
v _ ( - | BoHe (1 —5)02> =0
de, "\ 070 £ (1= enwn NH T (1—0)
Wk _ B
0P + (1 — ey)wy, €t
& wep s ABe A (1= 8)7 (1)
dé  Swyp + (1 - 0wys — 7P AH,eZ' (1 — 6)o2

wWyp — Wys _ B0
Swyp + (1 = dwys — 077 (1-9)

o1

=0



From equation (2):

eqwy = Bo107P 4 Boi (1 — ep)wy,
ewy, = Bo10y P + Boywy, — Boregwy,
_ UD
eqwy, + Boreqwy, = fo10; 7 + Boiwy

et(wg + Borwg) = 6010?[) + Boiw,.

_ Bo10)P + Boywy,
wi(1+010)

Equation (4) shows e; in terms of 87 7.

From equation (3):

1 _ VB0 (5)
dwyp + (1 —wys — VP (wup —wys)(1 —9)

Equating equations (1) and (5):

1 1
Swyp + (1= &wys —0YP  dwyp + (1 — wys — VP

Y _ B0

07° + (1 —e)w, (wup —wus)(l—19)

BaafYP + Boy(1 — e))wy = (wyp — wys)(1 — 6)
Boa0y P + Boswi — Boseywi = (wup — wus)(1 — d)

Bo207 P + Boswy — (wyp —wus)(1 — 6) = Boseswy,

_ BJg@ijD + Boswy, — (wyp —wys)(1 —9)
Boawy,

€t

_ Bo20Y P + Boswy + 6(wyp — wus) — (wup — wus)
Boawy,

€t

Equation (6) shows e; in terms of #Y” and 4.
Equating equations (4) and (6):

€t = €¢
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B2y ” + Boswy — (wyp —wus)(1 =8) _ o168y ” + Borwy
Boawy, wi(1+01p)

32020107 + B2 os01wy, = B(1+018)020y ¥ + B(1 + 018)02ws — (wyp —wus)(1 = 8)(1+015)

B(14018)020; P+B(1+018)o2wi—(wyp—wys) (1401 8)+8(wy p—wus) (14+018) = 202010, P+5% 0501wy

S(wyp—wys)(1+018) = f202010; P+ 0201wy —B(1+018)020; ¥ —B(1+018)oswy+(wyp—wys) (1401 5)

§(wup—wys)(1+018) = 0 P {80201~ f(1+018) oo} +wi {60201 —f(1+01 )00} +(wup—wus) (1+015)

S(wup—wus)(14018) = 0, P (B°0201—Bos—F0201)+wi (820201 —Boa— B2 0201)+(wyp—wus) (1+013)
S(wup — wus)(1+ 01B8) = —Boaby ” — Boswy + (wup — wus)(1 + 01)

S(wyp —wys)(1+018) = (1 +018)(wup — wys) — Boaby P — Boswy

1+ 018)(wup — wys) — Boady P — Boswy
(1+018)(wup —wys)

UD
oUP.

6:(

Equation (7) shows § in terms of

From equation (1):
07" + (1 — ep)wi = yowyp +~(1 = Swys — 787 ”

H?D + 70?’3 =~véwyp + (1 — Owys — (1 — ep)wy,
egD(l +7) = ydwyp +ywys — yowys — (1 — et)wk
0P (1 +7) = vdwyp — Yowys + Ywus — wi, + exwy

0YP(1+ ) = vd(wyp — wus) +ywys — wy + eqwy,

pUD _ Yo(wup — wys) + Ywys — Wi + exwy
' (1+7)

Equation (8) shows 8V in terms of e, and .
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Putting Equations (4) and (7) in equation (8):

U (147) = Y(wyp —wys)[(1+018)(wyp — wys) — Boeldy P — Bogwy]

+ywys—wr+w
(1+018)(wup —wys) TOU ST R T

wi(1 4+ 015)

Bo16YP + 501wk]

07" (149) (1401 8) = 7(1+018) (wy p—wys)—yBo20; ° —vBoswi+vy(1+01 B)wy s —wy (1401 8)+B010; P +Boywy,

07" (1+7)(1+018)+7B020; ¥ —Bo107 ¥ = y(1+018) (wyp—wus)—yBoawi+y(1+018)wys—wy(1+01 8)+Bo1wk

0/ P [(1+7)(1+018) +vB0z — 18] = {y(1+01B8)wyp — Y(1 + o18)wys — yBoawy
+y(1 + o18)wys — wi(1+ 018) + forwy}
0YP (14 018+~ +7018 +vB0s — a18) = v(1 + 018)wyp — wi [YBoz + (1 + 018) — 01]
0YP [L+ v +78 (01 + 02)] =v(1 + 018)wyp — wi, (YBos + 1+ 018 — 01/3)

07P 1+~ +78 (01 +02)] =v(1 + 018)wup — wy, (1 +vB02)

gUD" _ Y1+ o18)wyp — wi (1 +~vfo2) ©
! [1+7+78(01 +02)]

To find the optimal value of e; i.e. e}, use equation (4):

Ba107"" Borwy,
wi(l4+018)  wi(l+ 01p8)

*

€ =

Plugging in the optimal value of 8y p from equation (9):

o — Bo1y(1 + o18)wyp — Borwy (1 + vBo2) Boiwy
K wr(1+018) [1+v+7vB8 (01 + 02)] wy(1+018)

«  Boury(1+01f)wyp — Boywy (1 +yB0oz) + Borwy [1 +v + 9B (01 + 02)]
ef =
wg(1+018) [1+7+7B8 (01 + 02)]

o Bory(1+ o18)wyp — Borwi(l +vBoy — 1 —v —yBoy — yfo2)
¢ wi(1+018)[1+v+78 (01 + 02)]

o Bo1y(1+o18)wyp — Boywi(—yBor — )
t wip(L+o16)[1+v+v8 (01 + 02)]
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o Bo1y(1+o18)wyp — Borw(=7)(o18 + 1)
¢ wp(1+0108)[1+v+78 (01 + 02)]

o — Byo1(1+ o18)wyp + yBorwk (1 + 018)
! wi(1+01B) [1+ 7+ 78 (01 + 02)]

o — Byo1(1+o018)(wup + wi)
P w1+ 018) 1+ v+ 78 (01 + 02)]

o — vBo1(wup + wy)
P wg [L+y +98 (01 + 02)]

. VB0 (wUD wk)
e = + —
[T+y+78(c1+02)] \ wr,  wg

. vBo1 Wy p
SRRy P | ( wh “) (10)

To find the optimal value of ¢ i.e. §*, put equation (9) in equation (7):

5 — (1+018)(wup —wys) — Boswi Boa0VP"

(1+018)(wup —wus) (1+018)(wyp —wus)

5 — (1+018)(wup —wys) — Boswg, Boay(1 + o18)wyp — Boawk(1 + vBo3)

(14 018)(wyp —wus) (1+018)(wyp —wys) 1 +v+ B8 (01 + 02)]

{1+ 018)(wyp —wys) [1 +v+v6 (01 + 02)] — Boawy [1 +v+ 78 (01 + 02)]

—poy(1 + o18)wyp + Boswk(l +vBo2)}
(14 018)(wyp —wys) [1 +v+ 6 (01 + 02)]

=

{14+ 01B)wyp [1+~v+vB (01 +02)] — (1 +o1f)wys [1 +~v + 7B (01 + 02)] — Boxy(1 4+ o18)wyp

—Boswy (1 + v +yBo1 +Boa — 1 —yBo2)}

" (1+018)(wup —wus) [L+7+8 (01 + 02)]

5 — wyp(1+016) (1 +v+yBor +vB02 —yBoa) — [L +v+ B (01 + 02)] (1 + 018)wys — Boawi(y +vBo1)

(14 018)(wup —wus) 1+~ +8 (01 + 02)]

s+ = wun(1+018) (1 +7+7B01) — (1+7 47801 +7605)(L + 01 8)wus — Boary(1 + 018w
- (1+018)(wyp —wus) [1 +v+ 7B (01 + 02)]

5 — wyp(l1+018) (L +vBo1 +7v) — (L +v+vB801)(1 + o1B)wys — yBo2(l + 018)wys — Byoz(1 + o18)wy
(14 o018)(wup —wus) [ +v+ 8 (01 + 02)]

5 — (1+018) (1 +v+~B0o1) (wup —wus) —yBoa(l + o18)wys — Byoz(1 + o1 8)wy
(1+018)(wup —wus) [L+7+v8 (01 +02)]
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=

(1+018) 1+~ +7B01) (wup —wus) [ VBo2(1+ o1B)wus + yBoa(l + o1 B)wy ]
(1+a1B)[L+v+98 (01 +02)] (wyp —wys) [(1+018)[L+v+78(01+ 02)] (wup —wys)

o (A4+r+9Por) { 1Bo2(1+ 018)(wus + wi) }
1+ +78 (01 +02)] (1+018)[1+v+98 (01 + 02)] (wyp —wus)

. (+v+qBor) { VBos(wus + wi) ] (11)

[+ +8(o1402)]  |[L+v+7v8(01 +02)] (wup —wus)

9 Appendix C

In this appendix, we provide a detailed proof of the optimal values so as to verify that all the
optimal values are within the specified range, i.e. GtUD* >0,0<ef<land0<§* <1

To ensure that 9? br > 0:

gUD" _ Y1+ o18)wup — wi (1 4+ ~vfo2) -0
Lo 1+~ +98(01 +02)] N

Y1+ o18)wyp — wi (1 +vBoz) >0

vy(1+ o18)wyp > wg (1 +vBo2)

wup (14+~B02)
wy, — y(1+015)

(14 yBo2) w (1)

w >
R G

Ensuring that e; > 0:

X 7801 Wy D
e = +1) >0
F Ly 4B (01 4 02)] ( W )

S Y
wy,

wWyp + Wk
Wk

>0

wyp +w, >0 (2)
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Ensuring that ey < 1:

* vBo1 (wUD

e, = +1)<1
L L4y +9B8 (o1 4+ 02)] \ wy >_

<wUD+1> < (14~ +~Bo1 +vBo2)
Wk VB0

wup _ (L+5 49601 +7B02)

wr VB0
wup _ (L+7+7B01 +7vP0s —1B01)
w V8o
Wup _ 1+v8+7y
wE 78
1
wop < (1 +v +yBo2)wg
780y
Ensuring that 6* > 0:
5o A+r+yBor) VBos(wus + wk) >0
l4+v+78(01+02)] l+~+6(01+092)] (wup —wus) | —
A+y+9B01) vBo2(wys + wi)

l4+~v+78(c1+02)] = L+v+98(01+02)] (wup —wys)

(1+~+7801) (wup —wus) > yBo2(wys + wi)
(1+v+B01)wyp > vBoawys +yBoswy + (1 + v+ yfo1) wys

(1+~+4+~vBo1)wup = (1 + v+ 801 +vBo2)wys + yBoawy

(1 +~+vB801 +yBo2)wys + ypowy

w >
vp = (1+~+Bo1)
Ensuring that 6* < 1:
o (O+4y+9Por) { VBo2(wus + w) ] 1
1+ +78 (01 +02)] 14+~v+78(c1+ 02)] (wup —wus)

I+y+7Bo1) <[ YBo2(wys + w) ]
1+ +78 (01 + 02)] T LI +y+98(o1 +02)] (wup —wus)
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L+y+9B01 —1—v—yBor —Bos _ vBoz(wys + wi)
[1+y+78 (01 +02)] T [l+v+B8(01+02)] (wup —wys)

vBo2(wys + wg)
(wup —wys)

—yBoz <

—Bo2 < (wys + wy)
vBos ~ (wup —wus)

(wys + wg)

-1<
(wUD - wUS)

—wyp +wys < wys + Wk
wys + Wk 2 —wWyp + Wus
wys +wg +wyp —wys =0
wy +wyp > 0 (5)

So there are three restrictions:
(14 vBo2) wy
Y(1+018)

(14~ +yBo2)wy,
VPO

1) wyp >

2) wyp <

(1 +~v+yBo1 +vBo2)wys + yBoawy
(1+v+~Bo1)

3) wyp >
To check whether restriction 1) is greater or restriction 3):

(1 4+ yBo2) wy

w >
up = Y(1+01P)

Put the value of wyp from restriction 3) in restriction 1):

(14+~8) wy
(1 +8)

(14 +7B01 +vBo2)wus + yBoawy
(14~ +7B01)

AV

AV

Y1+ 018)(1 + v +yBor +yBo2)wus + (v +vBor)yBoawr = (1 + v +yBo1) (1 + vBo2)ws

V(1401 8) (1+y+yB01+7B802)wys = (1+y+yBo1+7B02+72 Boa+72 B2 0102 -7 Boa—72 B o102)wy,
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V(1 +018)(1+ 7 + 7801 +vBo2)wus = (147 + 801 + 1Bo2)wy
Y1+ o1B)wys Z wy

1+ o1 f)wys > wi

wys > 1
W Y(1+01PB)

= WA (A)

If inequality A is satisfied then restriction 3) is greater than restriction 1). Hence, if restriction

3) is satisfied then restriction 1) is automatically satisfied. Therefore, only two conditions are

left:

i) wop > (1 +~+vB01 +vBo2)wys + ypowy
- (147 +~B01)

< (14~ +yBo2)wy

1) wyp <
) VB0

if Ay yBos)ws « (AtytyBor+yBo2)wus +yBo2ws .
To check if ~Bor is greater or less than T 601) :

(14~ +yBo2)wy,
VB

(1 +v+yBo1 +vBo2)wys + vBozwy
(1+v+B01)

=
<

(147 +7802) (147 +7B01) we = Y81 (1+ 7+ 7801 +yBo2)wys + 2B 0100wk
(14747801 + 7+ + 72801 + 1802 + VB0 + 2B 0102) wi, Z Y01 (1+y+7B01+7B02)wus+7* B2 100wy
(147 +7801+ 7+ +7°Bo1 +7B02 +7*Bos + 7B 0102 — v* 2 0105) wi Z 1801 (14y+7Bo1+7B02)wys
(147 + 7801+ yBo2)wi + (1 + 7+ yBo1 + YBo2)wi = YBo1(1 + v+ vBo1 + yBo)wys
(1+ 7)1 +7 + 801 + YBo2)wy Z ¥Bo1(1+ v + 401 + YBo2)wus

(L+7)wy % YBo1wu s

Wk VP01
wys 1+

wys _ (1+7)
—~ v B
Wi < '}/ﬂo—e wB ( )
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(A4+vy+yBoi+yBo2)wys+yBoswy

If inequality B is satisfied then Wiffzm is greater than o805 . Hence,
(1 +7 47801 +B02)wus +Boswk _ (1+ v +7Boz)wy
<wyp <
(1+'7+"/ﬁ0'1) ’yﬂal
Comparing whether w4 is greater or less than wp:
>
wa Zwp
1 > (1 + ’Y)
Y(1+018) = B0y
<
Bo1 Z (1+9)(1+018)

Ba1§1+015+7+”yo’15
0<1401f+7y+7018—fos
0<14+~v(1+018)
1+~v(1+018) >0

Therefore, wg > w4. Hence, w shows the lower limit of the ratio of the wage earned by the
unskilled worker in the source country to the wage earned by the children in the source country
while wp shows the upper limit of the ratio of the wage earned by the unskilled worker in the

source country to the wage earned by the children in the source country, i.e.:

wa < wyukg < wWp

where wy = “:5’: is the ratio of the wage earned by the unskilled worker in the source country

to the wage earned by the children in the source country. Thus, w lies in the following interval:

1 1+
wUs<( ’Y)N

was Y(1+015) < Wi vBor wB ©)

The inequality C ensures that all the optimal values are within the specified range, i.e. 9? DT> 0,
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0<ef<land0< 4§ <1.

10 Appendix D

In this appendix, we will be presenting a detailed comparative static analysis of the optimal

values 6", 9? D" and e;. Following is the optimal proportion of total time of the unskilled adults

to be spent in the destination country:

I+y+96(c1+02)] [[14+v+8(01+02)] (wup —wys)

. (1+~+~B01) vBo2(wys + wy) (1)

Derivating §* with respect to the child wage, wy shows a negative relationship:

d;;* _ VBos
dw, — [1+7+78(01+02)] (wup — wus)
dé*
dwy,
e (t+v+9Bo1)  [yBoa(wys +wk)(wup —wus)”!
[1+v+78(01+02)] [1+v+78(01+02)]

Derivating §* with respect to wyp shows a positive impact of the unskilled worker’s wage earned

in the destination country on §*:

dé* 7(71)7ﬂ02(w(]5 +wk)

dwyp [1+~v+7B8(01+02)] (wup —wys)?

s _ YBoa(wys + w)
dwyp [+~ +7vB8 (01 +02)] (wup —wys)?
ds*
dwUD > 0

Derivating §* with respect to wy g shows a negative impact of the unskilled worker’s wage earned

in the source country on §™:

ds* vBos (wyp —wys)(1) — (wys +wg)(=1)

dwys  [1+7+78(c1+02)] (wup —wys)?
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dé* YBoa {(U)UD —wys) +wus + wk}
)l

dwys  [1+~y+7v8 (01 + 02 (wup —wys)?
do* B vBoa [ wyp + Wk ]
dwys 14+~ +v8 (01 +02)] [ (wup —wys)?
dé*
<0
dwys

Derivating §* with respect to (wyp — wys) shows a positive impact of the absolute wage differ-

ential on &6*:

ds* _ vBos (wys +wg) (—1)
d(wyp — wys) l+~y+~v8(c1+02)] | (wup —wus)?
s _ VB0 (wus + wk)

dlwyp —wys) [1+v+78(01+02)] (wyp —wys)?
ds*

— >0
d(wyp —wys)

Derivating 6 with respect to oo shows a negative impact of the sensitivity of H;,1 to parental

time spent in the source country on §*:

s (14~ +76(01 4 02)](0) = (1 + v +~vB01)v8
do 14+~ +7B8 (01 +02)]°

{1 +~v+78(01+02) (wup —wus)VB (wus + wi) — Vo2 (wWus + wi) VB(wup — wus)}

{1 +v+78 (o1 +02)] (wup — wus)}?

dé* (4 +1Bo1)9B
doy [1+7+98 (01 +02)]?

{1 +~v+78(01+02)] (wup —wus)VB (wus + wi) — Vo2 (wus + wi) VB(wup — wus)}

{l+~v+78(01+02)] (wup —wus)}?

o™ (A +y+Bo)vBwup —wus)?
dos (L4~ +78 (01 +02)]* (wup — wus)}?

{1 +~+98(01+ 02)| (wup —wus)VB (wus + wi) — VB2 (Wus + wk) VB(wup — wus)}

{1+v+78(c1+02)| (wup —wus)}?

: PN : __ (4y+yBo)vB(wup—wus)? :
The first term in the above expression is A i.e. A = T80 ton (wep— g 5)}? while the
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second term is B i.e. B = —

{14+ +vB(o1+02)](wup—wus)vB(wus+wr)—yBo2 (wys+wi)yB(wup —wus)}
{[I+y+7B(o1+02)(wup—wus)}?
We will now simplify the numerator of the term B as follows:

(14 +~801 +vB02) (wup —wus)yB (wus + wi) —vBo2 (wus + wi) YB8(wup — wus)

(1 +~+7801) (wup—wus)YB (wus + wi)+yBos(wyp—wus)YB (wus + wi)—yBo2 (wus + wi) YB(wyp—wus)

(14~ +~801) (wyp —wus)yB (wys + wg)

(i)
Now we can put equation (ii) in equation (i):
dé* _ (1 +~ +~Bo1)v8(wyp — wus)®
dO’Q

(1 +~v+v801) (wup —wus)yB (wys + wy)
{l+~v+98(o1+02)] (wup —wus)}?

{1 +7+78 (01 + 02)] (wup — wys)}?

ds* B+ +7B01) (wup —wus)] [((wup — wus) + (wus + wy)]
do {l+v+98(01+ 02)] (wup —wus)}?

5™ [yB(+v+vB01) (wup — wus)] [wup + wk]

dO’Q

(iii)
{l+y+8(01 +02)] (wup — wus)}?
For equation (iii), the denominator is positive and the numerator is negative as long as wyp >
wys. According to equation (2.2), wyp = cwys and a > 1 so wyp > wys. Hence the numerator
of equation (iii) is negative. Therefore:
dé*
— <0
d0'2

Following is the optimal amount of remittances to be sent back:

QUD" _ v+ o18)wyp — wi (1 + vBo2)
uD”

14+~ +7v8 (01 + 02)]

2)

Derivating 9? D™ with respect to wyp reveals a positive impact of the unskilled worker’s wage
carned in the destination country on 45" E

dovp”

Y(14013)
dwyp

1+ +78 (01 + 02)]

dpvp”

d'wUD

>0
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Derivating 0? D" with respect to wy reveals a negative impact of the child’s wage on 9? b,

oy o (1+9B02)
dwy, [1+v+78 (01 +02)]
dpvP”
7dwk <0

Equation (3) shows the optimal time devoted to education by the child:

T My + 18 (01 +o2)]

o w
. VB0 ( vp 1) 3)
Derivating e with respect to wyp depicts a positive effect of the unskilled worker’s wage earned

in the destination country on e;:

de; vBo1

dwyp  [14+v+78 (01 + 02)]wy

*
dej

0
dwyp ~

Derivating e} with respect to w; shows a negative impact of child wage on e}:

dej _ YBoi1wup
dw, [1+7+78 (01 + 02)] (wg)?
dey
0
dwk <

Derivating e; with respect to wy s reveals that there is no relationship between the unskilled

worker’s wage earned in the source country and e;:

*
dej _

dwUS

11 Appendix E

In this appendix, we provide a detailed proof of incorporating the wages from the production

sector into the optimal values of ¢*, 0? D™ and e;. Following is the optimal time devoted to
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education by the child:
e = VB0 (wUD n 1)
[1+vy+98 (01 +02)] \ wk
Since wyp = awys:
e = B0 (awUs 41
[T+y4+78(01402)] \ wy

e = ’YBUI (Lt _M)+¢ML1 1
Lty +aBlonte)] | K o
W _—
Ho (LY —M)+ou ¥

* 7601 i
T Tyt B (01 + 02)] (w +1>

’Yﬁal <a+1¢‘1‘> (1)
%

Equation (1) shows the optimal time devoted to education by the child when wages from the

*

T M+ +1B(01 +02)]

production sector are also incorporated. Following is the optimal amount of remittances to be
sent back to the child in the source country:

v+ o18)wyp — wi (1 + vBo2)

gUD" _
' [1+7+78 (01 +03)]
Since wyp = awys:
gUD" _ Y1+ o18)awys — wi (1 + yBo2)
! 1+~ +78 (01 + 02)]
— 17”
Y1+ o18)ap <UK1k>
QuD" _ 1 (LY —M)+oi Lk
t [1+~v+78(c1+02)] . - 1—p
—(1+~Bo2)upr | ————5—
(LY —M)+ou Lk
uD* _ 1 K o 1 1
C T T |\ sy OO e e i)
UD* _ N(K)l_u _ 4t
o Ty B o toa)] (B0 M)+ o Thy [+ efa—et @ +ase)] @)
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Equation (2) shows the optimal amount of remittances to be sent back to the child in the source
country with the inclusion of wages derived from the production sector. Following is the optimal

proportion of total time of the unskilled adults to be spent in the destination country:

« (4~ +vBo1) YBoa(wys + wi)

I+y+v8(o1+02)] [[1+v+8(01+02)] (wup —wys)

5 — (wup —wus) (1 +7+yBo1) — vBo2(wus + wr)
(wyp —wys) [L+v+ 78 (01 + 02)]

To find (1 —6"):

(wup —wys) (L +v+vB01) —vBo2(wys + wi)

1-09)=1- (wop —wus) [1+7+76 (01 +02)]

(1- 6" = (wup —wys)(1 4+~ +vBo1 +~vBo2) — (wup —wus) (1 + v+ vBo1) + oz (wys + wy)
(wyp —wys) [L +v+vB (01 + 02)]

(1-6") = (wup —wys) (L +v+vBo1 + B0z — 1 —yBo1 — ) +yBor1(wys + wy)
(wuyp —wys) [L+v+78 (01 + 02)]

(1— 6% = (wup —wys)yBoz +vBoa(wys + wi)
(wup —wys) [L+v+ 76 (01 + 02)]

(1—6%) = vBo2wyp — YBowys + yBoawys + yBoawy
(wyp —wys) [L+v+7B (01 + 02)]

(1 _ 6*) _ 7602 (wUD + wk)
1+~ +9B8 (01 +02)] (wup —wys)

Since wyp = awys:

=9 = s oal G )
= e s )
1=9=p +v+1ﬁﬁg(fn o)) <wU§7§i 5wl 1))
t=0=5 +v+:560(21 T o0)] (i T wUSI(UOIf_ 1))

66



1-0) = 1572 <a+w"')

[1+y+8(01 +02)] (a—1) wy's
— 17”
o 180> W((L?—Mliwiif)
U s el | O\
((L?M)+¢iL¢>
ey P 1
R e T el CR )

Y805 (a+ 0%
[14+v+78(01+ 02)] (= 1)

(1-0") = 3)

Equation (3) shows the optimal proportion of total time of the unskilled adults to be spent in

the destination country when the wages from the production sector have been included.

12 Appendix F

In this appendix, we conduct a detailed comparative static analysis of the optimal values of §,

0? D" and e; which have incorporated the wages from the production sector. Following is the

optimal time devoted to education by the child:

* 7601 i
T Ayt B (01 + o)) <¢i +1>

Derivating the optimal time devoted to education by the child with respect to a shows a positive

impact of « on e}:

@ _ YBo1
da (145498 (01 + 02)] o¥
de}
o >0
* Vﬁo—l _1
= w41
©t 1+~ +798(01 + 02)] (osz )

Derivating the optimal time devoted to education by the child with respect to ¢ shows a negative

ﬁ _ vBo1 (—1a¢i1)
dp  [1+~y+78 (01 +02)]

impact of ¢ on e}:
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def _ _ VB0
dp — [+y+y8(o1+02)] \ 7"

dey Y81

9@ pl+y+98 (01 +02)] (¢1T)

*
dej

de

<0
Following is the optimal amount of remittances to be sent back to the child in the source country:

_ n(K) [+ o1p)a — 6% (1+4802)]

9UD* _—
' [1+7 +78 (01 + 09)] (LY — M) + ¢ LE)1-n

Derivating the optimal amount of remittances to be sent back to the child in the source country

with respect to « depicts a positive relationship between a and 0? br.

v p(B) ™"y (1 +018)

da (14548 (01 + 09)] (LY — M + ¢ Lk)1-n

dovr”
>0
—\1—p 1
g _ p(K) (1 +a18)a — ¢ (1+7502)
Lty +78(01+o2)] | (LY - M) + ¢h LE)i—n

Derivating the optimal amount of remittances to be sent back to the child in the source country
with respect to ¢ depicts a negative relationship between ¢ and HtU br.

(LY = M+ ¢w L) {— L ¢# " (1 +Bo2)} -
(Y1 +018)a— ¥ (1+7802)}
" u(R) (=) (LY = M+ oE L)+ (L5 711F)}

dp  [L+v+7y8(01+02)] (LY — M + ¢ Lk)2—2¢
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. i —i(L%’ - M+ qﬁif)l—#gb% (1+ +Bos) —
d@?D I (K)

46" L4y + 801 +02)] (LY — M+ 6% Lf)2-2n = or b))
{1 =) (LY = M+ gE L)+ (L7 Lf))

{L(LY — M + ¢w LE) =17 (14 4Bo) )+

- p(R)" ;
46 [l + B (or+ o0 (LY — M+ oF Ly bt Emmes o o))
[ =) (LY = M+ gt L)+ (L7 1F))
UD*
dé’;q5 <0

Following is the optimal proportion of total time of the unskilled adults to be spent in the source

country:
Bz (a+ o7 )
(L4748 (01 +02)] (@ —1)

(1-4) =

Derivating (1 — §*) with respect to a shows a negative influence of « on the optimal proportion

of total time of the unskilled adults to be spent in the source country:

) e [0 are)a
da L+~ +78 (01 +09)] (a—1)°
d(1-6%) _ VB0 a—l—a—gn
o L+v+18(01+02)] | (a—1)?
d1-06") VB —1— g
da [1+y+78(01+02)] | (a—1)°
d(1 - 6 o Y802 (1—|—¢i)
da [1+7+75(01+02)](04_1)2
d(1 -5
T a0

Derivating (1 — ™) with respect to ¢ shows a positive influence of ¢ on the optimal proportion

of the unskilled worker’s total time to be spent in the source country:

d(1—6%) VB0 <1¢i1)

dp [ +y+8(o1+o2)](a—1) \p
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d(1-4") VBosp 7

dp  pl+v+98(c1+02)] (a—1)

d(1— 5%
de

>0

13 Appendix G

In this appendix we will provide a proof determining the economy-wide child labor incidence
and we also conduct a comparative static analysis on it. Using the time spent working by the
child, (1 — e}), and the total population of unskilled adults, LY, the economy-wide child labor

incidence, L¥ is determined as follows:
Li=(1-e) L

1801 (a+ o7 )
[L+7+78 (01 +02)] 65

Using the above value of e}, we find L¥ in the following way:

1801 (a+ %)
[+ +7B (01 + 02)] $*

(1-e)=1-

(1+ 7 + 7801 +vB02) % — yfoia — yBor1dx
(147478 (01 + 02)] ¢7

(1) =

(14 + 7801 + V802 — vBo1) ¢ — vﬁma} LY
(147 +78(01 +02)] 67

Ib=(-e)Ll = |

{(1 +y +7B02) d7 — Wﬂma} Ly
147476 (01 +02)] 6%

Ly

where L¥ represents the economy-wide child labor incidence.

Now we will be conducting a comparative static analysis of LF. Derivating L¥ with respect
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to LY reveals a positive impact of LV on LF:

ait (147 +7802) 0% —yfoicl

dLY L4y +98(01 +02)] o7

To check the sign of the numerator {(1 + v+ ~vB0o2) (,25% — ’yﬁala]:

0

AV

[(1 + 7 +7Bo2) 7 — 760104}

AV

(14 v+ yB02) ¢ = vBo1ax

T =

(1+v+~B02) ¢
’7501

=
<

1 . .
Since a = BUL and ¢» = -2t the above inequality becomes as follows:
wyUs wyus

(14~ +Bo2) wy
VPO wys

WuD
wus

AV

(1 +v+Bo2) wy

=
Wys Z WuD

VB wys
(1+vy+7B802) >
T yBo,  REWUP

According to the verification condition in appendix C:

(1+7+7B02)

wyp <
V801

Hence:

[(1 + v+ ~vB0o2) qﬁ —vBora| >0

dLk

>0
Ly

The fall in the total population of unskilled adults reduces L¥ because the increase in unskilled

migrants increases the optimal amount of remittances, thereby reducing child’s time spent on
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working. Derivating 0? D" with respect to M, reveals a positive impact of M on QtU br.

dgifD* —(1— u)(L? - M + ¢ﬁ£f)7(17u)71(71)u (K)lﬂt A
aM - 145478 (01 + 02)] ['7(1+015)0‘_¢“ (1+’y502)}

dovr” (1—wp (K) ™" .
= 1 - 1 —or (1
AM L4y + 7B (o1 + o) (LY — M + ¢ Lf)2-» [0+ o1B)a— % (L+780a)
deUD*
dtM >0

Derivating L¥ with respect to a reveals a negative impact of o on L¥:

dLy vBo1 LY
do (147478 (01 + 09)] ¢
dLk
do <
e (At +980) LY —rBoiaLllew

T4y 480 +o2)]  [L+v+yB(01+02)]

Derivating L¥ with respect to ¢ reveals a positive impact of ¢ on LF:

dLk (~1)v8oraLy
7 1tp
@0 Ly ta(or oo
dLf vBoiaLy

%_M[1+7+’Yﬁ(01+02)]¢1%

4Lk

14 Appendix H

In this appendix, we derive the level of human capital of the unskilled workers’ child in time

period ¢ 4+ 1 and then show a detailed comparative static analysis of H;y1. To find Hy,1,plug in

ef and (1 — §") in the human capital function:
Hypr = M, (ef)" (1—0%)7
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o1 72

B (a+ o7 ) VB0 (a+ %)
[L+v+98(01+02)¢r | |L+r+78(01+02)](a—1)

Hip1 = AH,

o1 o1toz

NH, (v6o1)  (a+6t)  (1802)

Lty 498 ot (-1 (67)

o2

Hipy =

Thus, following is the level of human capital of the unskilled workers’ child in time period ¢ + 1:

o1t+o2

AH; (7B01)7" (vBo2)”* (a + ¢%‘)

Hip = o1
B + o) (6%) " (=1

Now we will conduct a comparative static analysis of H;41. Derivating H;,1 with respect to oy

shows a non-linear impact of & on Hyy1:

i 1\o1+to2—1 T
(a = 1) (o1 +02) (a+ o) (1)
1\O1+02
M AG0)” (102)” (0 r0))" ot -p
W Ly B (o + 0] (o) 1 (a—1)%"
T e e e e )T R
[1+~+78 (01 +02)}01+02 (¢5) (a—1)? (a—&—q&u)
o o o 1 o1+02

dHyoy A(vBa1)7t (vBo2)? (a —1)7° <a+¢u) (01402 o

W Lyt aB o o) (68) (@1 [(arer) (@D
o o 1\01to2

dHi4y A(yfon)™ (yBo2) ™ (a + ¢M) (01 +02) 02

da -

1+~+v6(c1+ 02)]”1“’2 ((pﬁ)gl (a—1)7 (a + qsi) (a—1)

A(yBo1)71 (vBo2)7? <a+¢%)
The first term 45 is positive. Therefore, the sign of the derivative

[ty+yB(or+o2)]71+72 (ﬁ) (a—1)72

(c1+02) o2

depends upon the sign of the second term Y T as
<a+¢ﬁ )

ik Checking the sign of the second
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term:

(0'1 +02) g9

(a+¢ﬁ) (a—1)

(01 +02)(a—=1) =09 (oz—|—¢i>
(a+¢i) (a—1)

AV
o

AV
o

1
oy + o1 — 09 — 01 — QO — Topk

(a+¢i)(a—1) ’

AV

1
Qo1 — 0y — 01 — 020"

(a+¢>%) (a—1)

=
2O

1>
Qo1 — 09 — 01 — O3Q# 20

dHy i

Ta :Oif(aal—azfol—a%bi%):O

1
aoy — 09 —01 — 099k =0

1
aoy =03 + 01 + 020

1
o2+ 01+ 020"
01

1
o9 + o9 o1
7_*_7

o1 o1

o2 (1+¢i)
a=——-——>-+41
01

a=1+2(1+0%) = a
o1
dH;q

do

dH 14
do

>0 if (eoy — 02 — 01 —Ug(ﬁi) >0
> 0if o> [1+'72 (1+¢i)]
01
dHy 1
do

>0ifa>ay

dH,
%<01f(0&0’1—0’2—0’1—02¢%)<0
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Threshold value:

Special case if 05 = 07:

dH;q

02
01

dHy i1
do

<0ifa<agy

azl—i—%(l—i—gb%):aA
01

a=1+2(14¢7)
02
a:1+1(1+¢%)
1
a=1+14¢»

a=2—|—¢%=a3

dHy 1 . 1
dH,
A >0if > ap
da
dH; 1 . 1
o <0ifa< (2—|—¢>/)
%<Oifa<a3
do
dHt+1 o 1
o =0ifa= (2+¢u)
i 0if a =ap
da

<0ifa< [1+(1+¢>i)]

Derivating Hy 1 with respect to ¢ shows a negative impact of ¢ on Hyy1:

dHyyy

A, (vB01)”" (vBo2)*

r (;5%1(01 +03) (a+¢i>

o1+os—1 (

Loit) |

o140 o
(s e)" ()

de

145 +78 (014 02)]7 77 (a —

5 ¢

(0]




1 oimptl 1\01to2—1
e _ A, (0501)" (180)" o1+ 0) (26757 (a4 o)
B 71\ 2 1\ 01+02 o1 —n
Y B e (63) | = (aked) T (507
= MR ()" (L) (g gt) T (T,
O Bl a1 (o) [\ =)
o o 1\ 01102
dHiy1 AH; (yBo1)”" (vBo2)”? (a+¢“) [ (o1 +02)¢%‘ — o
W by 8o o) a1 () [\ (e of)
At A (1801)" (2802)7 (a+ 02) " 1 1
dtJr - o1t n [(01 +02)pr — o1 (a—i— qﬁ)]
S 4B+ ) =17 (@) (atoh)
dfjl;-s-l _ AH; (v801)7" (vBo2) —— {(0’1 —|—02)¢i — oy (a—l— ¢i)}

o (Oer(;ﬁ%)

o140 o 21
pll+y+98 (01 + )7 (a = 1)7 (¢) *
The first term is positive. Hence, the sign of the derivative depends on the sign of the term

[(01 + ag)cﬁ — o1 (a + ¢i>} Checking the sign of the second term:

R

AV
o

0

AV

1 1 1
020" + 0104 — o100 — 010#]

(02¢i — ala) % 0

. 1 . .
Since a = BUL and ¢» = -2 the above inequality becomes as follows:
wyUs wyu s

<0'27~Uk - UleD> >
wys <

>
(O'ka - leUD) z 0

Since, 01 < 1 and o4 < 1 so:

(O'Q’LUk — UleD) <0
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Hence,
dH, 4

a9 <0

[(01 + og)qﬁ -0 (a+ (bi)] < 0so

15 Appendix I

In this appendix, we provide a detailed proof of how the level of human capital of all the children
in the economy in time period ¢ + 1 is calculated and performing a comparative static analysis
on it. Then we will show how this helps us to find the economic growth in the source country.
The level of human capital of all the children in the economy in time period ¢ + 1 (i.e., Hﬁ_l) is

a weighted average of HEH and HY | as shown below:

E s (L? v (LY
Hy = Hpy N, + Hyy N, (1)

The level of human capital of the unskilled workers’ child in time period ¢ 4 1 is as shown:

1\ O01t+02
AH; (1801)7" (1802) (a + 0¥ )

1

149478 (01 +02)) 747 (61) 7 (0= 1)

[/
Ht+1 -

The level of human capital of the skilled workers’ child in time period ¢ 4 1 is as shown:
HP = \H, (3)

The total population of the source country is N; which is split up into the skilled adults L and
the unskilled adults LY as shown:

Ny = Lj + L (4)
Plugging (2), (3) and (4) into (1), we arrive at Hf, as follows:

o1to2

Ls ) NH, (1801)7" (1502)°* (o + 0% )

LU
Hf;lAHt< - > ( 5 U>
LA L) \ By 4B +a2) 7 (67) (@ -1 N D
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Now we will be conducting a comparative static analysis of HEH with respect to ¢, a and LY.

Derivating HtE+1 with respect to ¢ shows a negative impact of ¢ on HtEH as follows:

| 615%(0'14-02) (a—|—¢%)01+0271 <% e ) ]
1\o1to2 o1 _
dHf, AH; (v801)"" (1803)" ~(aror) T (07 ) ( LY >
Ao [l+y+78(01 +02)]" 7 (@ —1)7 (¢‘%)2 Ly + L
dHE,; A, (3800)"" (160)" LY [ o1+ (20757 (ar0t)

W et e (6F) @ enk) | (ereh)TT (207)

(5) fovet)

dHE., Ay (v801)"" (vB02)™ LY ,
B a1\ 2 o1+o2)pH
W LBt e - 1) (6%) (L8 + V) (<;¢i¢ o
o o 1\ 01to2
dHE,, AHy (vBo1)”" (vBo2)”? (a+¢“) (01 + 02) ¥ ( v )
- 201 —(o1—p 1y 91
Wyt B+ o) a- 17 (0) " [\ (ot ob) e+ I
dHE, NH, (v601)" (1802)°" (a+ 63 )" 1 o
- + ey o oot - (o 08)] (55 )
O pllraBe )@= (0) 7 (at k) P
dH{%, _ AH, (vBo1)”" (vBo2)” 7o) ( i )
Ly + LY

W B lor + o =) (07 (arot) | o (ot o)

The sign of the derivative depends on the sign of the term {(01 + JQ)rj)% — 0 (a + d)%)] . Check-
ing the sign of this term:

[(01 +02)¢ﬁ — 01 <a+¢%)} 0

AV

1 1 1
[02¢¥ + 019¥ — o100 — T19¥]

AV
o

AV
o

(ogqb;% — ola)
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1 . .
Since a = ”jU’UTfS’ and ¢» = J;}’“S, the above inequality becomes as follows:

<0'2wk _UleD> > 0
wy s <

>
(O'ka — UleD) i 0

Since, 01 < 1 and 09 < 1 so:

(cowy, — o1wyp) <0

Hence,

(al—l—ag)qﬁ%‘—al oz—|—¢>%‘ <0 so ngrl <0
d¢

Derivating HtE+1 with respect to « shows a non-linear impact of o on thjrl as follows:
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derivative depends upon the sign of the term (U'H'Uf) — (a‘fj’l) . Checking the sign of the
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second term:
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Derivating Hf, with respect to L{ shows a negative impact of LY on H/, as follows:

o o 1\ 01102
dHF,, = —AH,L? AH, (v801)7* (vB02)"* (a—&-qﬁu)
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HY | because in the skilled sector children devote their entire time to education. Moreover,

In the above expression, AH; = HtSH while

the skilled parents spend all their time in the source country. Henceforth, the children of the
skilled adults end up accumulating greater levels of human capital. Thus, when a larger term is
deducted from a smaller term, the overall impact is negative:

af,

<0
Ly
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Now we will find the growth rate of human capital. The growth of human capital can be

calculated as follows:
H{,

= -1
9h H,

Since HE,_I is as shown:

o1t+o2

LS AH; (v801)7" (vBo2)”? (a + dﬁ) v

HE, = \H t + ¢
e \rLS+ 1V orton (1) o2 | \LF + LV
CHL) Ly +Blon o) (0F) 7 (a7 ) NE L

Plugging Hﬁ_l into the expression of g;, we arrive at the following:

o1+02
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The growth of human capital is also showing the growth of output. To prove this, let us have a
look at the total output in the source country, Y;, which is split up into the output of the skilled

sector, Y;Fed and output of the unskilled sector, Y,Unskilled.

Y, = }/tSkleed + (thUnskzlled

where ¢ € (0,1). The output of the skilled sector, Y;*#¢d is determined by human capital of
the skilled workers, H;, as follows:

VP =Hy

The output of the unskilled sector, Y,Umskilled " comprises of the output produced by two further

sectors; the adult sector and child sector as follows:

Y;Unskilled — p}/tk + YtU
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where p € (0,1), Y/F is the output produced by chilldren and Y,V is the output produced by the

unskilled adults. Therefore, total output in the source country is as follows:
Y= H{ +¢ (oY +Y)

As is apparent from the above equation, output will grow at the rate of growth of human capital

of the skilled workers.
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