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Abstract

This paper analyzes the effects of skilled migration andttances on fertility de-
cisions at origin. We develop an overlapping generationsighwhich accounts for
endogenous fertility and education. Parents choose théeuof children they want
to raise and decide upon how many children obtain higheraaurc Only high skilled
individuals migrate with a certain probability and remitkeir parents. We find that an
increase in the probability to emigrate leads both high amddkilled parents to send
more children to obtain higher education. However the éffedche number of children
is ambiguous. In a further analysis, we calibrate the mameidtch different character-
istics of a developing economy. When the destination cgumliaxes the immigration
restrictions, more high skilled individuals leave the arigountry. The result is that,
at origin, increased high skilled emigration reduces Ifgrtand fosters human capital

accumulation.
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1 Introduction

Skilled emigration as well as the flows of migrants’ remittas are gaining more and more attention
by governments and international organizations.The re@sthat the magnitude of these two phe-
nomena has amplified in recent years. For instance, acgptaiBocquier and Marfouk (2006), the
stock of skilled immigrants in the OECD augmented by 64 parbetween 1990 and 2000, and the
increase was even stronger for migrants coming from lesslolged countries (up 93%), especially
from Africa (up 113%) and Latin America and the Caribbean 9if0). Similarly to high-skilled
emigration, the amounts of remittances to developing e@stollow an upward trend since the #0s
and are the second largest external financial inflow to dpuaocountries after foreign direct invest-
ment (and thus exceeding foreign aid). The Global Economosgects (World Bank, 2006) indicate
that remittances rose to $167 billom 2005, up 73% from 2001 and up 435% from 1990, pointing

out the importance of remittances for developing countries

While it can be feared that the brain drain exacerbates Néotlth inequalities, by depriving
developing countries of their most talented workers, ifieroto question whether the large amounts
of remittances may compensate for the loss of human capitgs. paper studies how the brain drain
can affect, via remittances, fertility and human capitahfation in migrants’ origin countries. We
develop an overlapping generations (OLG) model with endogs fertility and education. Parents
decide on the quantity (fertility) and quality (educatiaof)their children. In this framework, we
assume that only high skilled children migrate with a cergaiobability and remit to their parents.
A more liberal immigration policy (or a more generous exgavipolicy) induces more high skilled
children to leave the origin country and parents to expegemeamittances.

We find that increased skilled emigration encourages bafi &nd low skilled parents to finance
higher education to a larger number of their children. Havéle impact on the ‘quantity’ of children
is ambiguous. Parents choose to raise more children if trepeetive of higher remittances (sent
back by their emigrated children) dominates the increaskedaion expenditures they have to face
by sending more children to obtain higher education. To ipe®ome quantitative answers, we
calibrate our model for a developing country, the PhiligginOur finding is that a 1% increase in the
probability to emigrate leads to a long term reduction of7368n the population growth rate, while
the share of high to low skilled population will be enhancg®Bt89%.

1The size of remittances is not increasinge@chdeveloping country, e.g. in Morocco and Turkey remit-
tances have become a less important source of revenue (gepdteand Docquier, 2007 and the World Bank,

2006).
2These numbers are considered to be under-estimated asitiey iiclude remittances via informal chan-

nels (through informal operators or hand carried by travs)las they are unlikely to be captured in official
statistics.



The paper is organized as follows. In section 2 we relate apepto the literature. Section 3
presents the model and offers theoretical implicationsrbee liberal immigration policy. In section
4, numerical exercises depict the effects of a laxer imniigmapolicy on the Philippine economy.
Section 5 concludes.

2 The contribution to the literature

Our paper is related to two strands of the migration litematirirst, it investigates the consequences
of the brain drain for the source country’s economy. Ecomamsearchers devoted much attention to
the study of the implications of high skilled emigrationdlor drain) for the countries of origin. The
early economic literature of the 1960s (e.g. Grubel andtSt866) pointed out that the impact of the
brain drain on origin countries is rather neutral and thgtragative consequence for the remaining
population is only negligible. During the 1970s, economistld a different and more pessimistic
view on the brain drain issue, stressing the effects of ativegaxternality of skilled emigration on
sending countries (e.g. Bhagwati and Hamada, 1974).

The recent literature is more optimisic.The new line of studies highlights diverse positive
side-effects of high skilled emigration on origin counsrieSkilled emigration can for example fos-
ter human capital formation at origin leading to a productd human capital in the origin country
that outweighs the human capital loss due to emigration ¢Xford 1997, Stark et al. 1997, Beine
et al. 2001, and Stark and Wang 2002Most of the migration models consider that population is
constant and do not take into account fertility decisiom®ébby parents. In fact, Becker and Barro
(1988) demonstrated the importance of the quality-quatréde-off faced by parents for a country’s
economic growth. De la Croix and Doepke (2003) showed thattthde-off also affects inequal-
ity. Thus, as the quality-quantity trade-off is importaat & country’s economic growth because it
determines the country’s human capital accumulation,atrsestraightforward to apply a model of
endogenous fertility to the brain drain issue. The resudlsvered by our model in terms of human
capital accumulation are similar to Moundfort (1997) anarset al. (1997). However our framework
differs from these models as it also provides results inseshfertility behavior. Clearly the literature

30ne exception is Haque and Kim (1995).
“Docquier (2006) provides an extensive overview of the beiafide-effects of skilled emigration. One

of these channels are networks or diaspora, which are éssemans for trade, investment and technology
transfer from North America and Europe to the less develapedtries (Rauch, 2003). Skilled migration may
stimulate aggregate FDI inflows in the origin country. More return migration can also be beneficial to
the origin country via the additional skills acquired alitdey return migrants (Dos Santos and Postel-Vinay,
2003). Another important channel concerns remittancestsark by emigrants to their country of origin.



lacks in giving insights to the fertility choices of agentghich has however been stressed to be an
important factor in explaining economic development. Toknowledge, the only study developing
an OLG model with endogenous fertility to deal with the imisacf the skilled emigration on the
source country education level is Chen (2006). Among othifardnces with our model, the stochas-
tic partial equilibrium model used by Chen does not incaapmiremittances. We propose a model
in which skilled emigration and the prospect of remittanioceth contribute to shape the household’s
fertility and education choices and thus act on human ddpmaation in the country of origin.

Our paper is also linked to the ‘remittances and growthtditere. In fact, remittances are another
channel that can mitigate the negative effects of the bnaimdHowever, “the impact of remittances
on home country growth is open to question” (Faini, 2007 hkir surveys about the effects of remit-
tances, Taylor (1999) and Rapoport and Docquier (2005)tspalies analyzing how remittances are
employed by the recipient. These “remittances-use studfean conclude that remittances are used
in consumption and not invested productively (see Bohn®ighl Rempel and Lobdell 1978 and the
recent IMF study of Chami et al. 200%5)However there is a lot of criticism on the negative message
put forward by these studi2because they do not take into account indirect effects #matttances
have on the incomes of the migrant’s family members remgimirthe source country. Remittances
may for example ease liquidity constraints or finance edmcaBut most "remittances-use studies”
do not consider education as a productive investment (T,a4/899:p72). In the economic literature,
the impact of remittances has traditionally been analysdrhde models with traded and non-traded
goods, either in a partial equilibrium, see for example lsuamad Stark (1985), or in a general equilib-
rium framework, see for example Lundahl (1985However, the literature does not provide, to our
knowledge, an analysis of the effects of remittances dymamicgeneral equilibrium OLG model

with endogenous fertility.

SMore precisely, Chami et al. (2005) claim that a large préiparof remittances are used for consumption,
especially to finance education costs, used in a non-prvéusay, while only a small part enters in the
capital accumulation process. Another view is that the ttemis often separated by long distances from the
recipient of the transfer, not directly able to observe the af the remittances. Remittances are thus exposed to
asymmetric information. Higher remittances may worsemagand moral hazard problems. In fact, economic
activity may decline because the recipient reduces his wfidtt and labor force participation, limits his job

search and invests in risky projects (Chami et al. 2005).
6See Adams (2005) who provides an opposite view to Chami €2@05) in a case study on Guatemala.
"Trade models on remittances and migration feature endegenigration and remittances in partial equi-

librium frameworks and exogenous migration and remittaricgeneral equilibrium frameworks. McCormick
and Wahba (2000) combined these two literatures by devejapigeneral equilibrium trade model with en-
dogenous migration and remittances.



3 Theoretical Model

We develop an overlapping generations model of the migraatgce country. Households take fer-
tility and education decisions along the lines of Becker Badro (1988) and de la Croix and Doepke
(2003). When fertility and education are chosen endogédyoparents face a trade-off between the
quality and quantity of their children.

In this economy individuals live for 3 periods (childhoodjuithood, and old age). Each indi-
vidual has one parent, which creates the connection betgeearations. People work only when
they are adults and earn a wage depending on their educatieh that they acquire when they are
children. Individuals are characterized either by a lowpésacript/) or by a high education level
(superscript). The society offers free low education while higher ediaats costly? Individuals
who benefited from higher education during their childhoalll ave a high skilled job when adult
and earn a wage”, while individuals with a low education level will have a Iskilled job and earn
a wagew' wherew! > w, for anyt > 0.

We assume that there is international labor mobility anepkoemittances from emigrants, there
is no international capital mobility in this econorfioreover, it is assumed that only high skilled
individuals can migrate and rerffitand that migration is large enough to affect the economy ef th
destination country*

8For example, we could think of individuals with a college tgto be high skilled and individuals without
a college degree to be low skilled. In this case, educatidombeollege would be free while education in

college is costly.
9This assumption can be justified by pushing to its extremeeifiegt capital mobility, identified as the

Lucas’ paradox (Lucas, 1990).
100pviously, low skilled migration is not a negligible phenenon and also generates large flows of remit-

tances.In general, unskilled migration is mainly studiedits impact on destination countries, since it might
for example negatively affect labor market outcomes inidasbn/developed countries (see e.g. Card, 1990).
On the contrary, the literature analyzes skilled migratidren it pays attention to developing countries since
it may deprive the source country from its most talentedidbice. Thus in this present framework, since we
are interested in developing economies we will focus on tmsequences of skilled emigration. Our relatively
strong assumption that only skilled migrants remit to tpairents might however not necessarily exclude trans-
fers from non-migrating individuals to their parents. letfave could imagine that there is an implicit transfer
from non-migrating individuals (thus also from low skil)eh parents in the form of old age care. Then in our
model, remittances might simply represent the additioaaidfers from high skilled emigrants compared to an
average (implicit) level of old age care to parents. Putedéhtly, and to make it simple, we assume that the

remittances are received by the parents as a refundingitarihestment in children’s education.
Hn fact, the evidence on the consequences of immigratiorabarlmarket outcomes in host countries is

not clear-cut. Empirical studies hint at the fact that thpaet of immigration on wages at destination is small
or even nil (see e.g. Card, 1990 or the survey of Friedberg-amd, 1995). Thus, as it is common in the



3.1 Individual behavior

All decisions are made by the individual during her adulthobhus at time, each adult of education
level ; decides about her own consumptidn her old age consumptiod . ; (through savingss;),
and the number of childrem{) she would like to have, of which! (< nt) will get higher education
(with 4 = [, h). The individual also cares about the return from her “etlananvestment", that is,
the expected income of her kids .

We assume that low educated children borih @an only work in the home country and earn the
Wagewfprl when adults. At the same time, high educated children cagraiei with a probability
to a more advanced economy, where they can earn an exogeigbes Wwagew* > w”. Hence the
expected income of adults’ kids is the sum of incomes of herdducated and of her high educated
children:

E} = (nf —mj) wiyq + m{ Wep1. (1)

wherew, 1 = (1 —p) wl’,; + pw},,. The utility function of an individual who is an adult at time
t is then given by:

U/ =In(¢}) + B In(di,,) +~ In(Ef,), i=1h, )

where3 (> 0) is the preference factor for the future,(> 0) is the altruism factor, and; is the
expected income of children born at tihe

Raising one child takes time fractigne (0, 1) of an adult’s time, and the parents care both about
the number of their children (quantity) and their educatiguality). Higher education is costly and
the government charges an amoutrfor per child for providing higher education. An adult’s lyed

constraint writes then as follows:
st +mbz=w! (1—¢nl), t=1,h. (3)

We assume that < w?, which is a sufficient condition to have an interior solutio®therwise,
education would be too costly, and an adult would optimatigase to have no children with higher
education. It can be observed that the cost of educatiorogezous and does not depend on parents’
wages. Education is therefore relatively more expensiveriskilled parents.

The consumption of an old age individual is financed by saviagd by potential remittances
from her children. The budget constraint of the old aged is:

diy = Ryy1si + M, i=1h, 4)

where R, ; is the interest factor, and/® is expected remittances. Only children who emigrate

will remit to their parents, up to a fixed percenta@ef their extra foreignwage. Then, expected

literature, this assumption implies that increased entigmavill not reduce the foreign wage in our model.
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remittances equal
Mti+1 = (mff)u [p 0 (wiyy — w?—rl) + (1-p)0]=p0 (mi)u (wipq — w?+1)- )

Here we assume that remittances are an increasing conaast&ofuwith respect to the number of
high educated childrerd(< © < 1). Thus there are decreasing returns to scale, becauseraasac
in the number of children working in an advanced economymaifie the total amount of remittances,

but reduce the amount of remittances per emigrated éhild.

3.2 Solving the model
After substituting (1), (3), (4) and (5) into (2), the optation problem results in the maximization
of the utility functions with respect te}, n: andm for i = h, .

More precisely, the first order condition of the househofitisblem with respect tei shows the
following standard consumption relationship between gpand old:

i1 =08 R d. (6)

Similarly, the first order condition of the household’s deah with respect to the number of kids
leads to

l i

Z‘tg—i _ (Zl‘)t’ (7)
which suggests that the marginal cost of raising one chilg, in terms of consumption, should equal
the marginal low skilled labor income, after “discountingy the altruism factor. If this inequality
does not hold, raising children is either too costly (thasa dptimal to have no children), or not costly
enough (then having more children increases future inchine

The first order condition of the household’s problem withpesg to the number of kids who

obtained high educatiom: gives

i — !

x _3 po My Wil — Wi

-5 - 7
iy

Rp— 8
o ®)

i
Ct t+1

12This assumption is not so unreasonable. It simply statesothaverage an emigrated person needs to
care less (in terms of remittances) about her parents ifatser siblings are abroad. In a similar fashion, in
the model of de la Croix and Dottori (2008), where childremstar money to their parents for old age care,
it is assumed that the average money tranferred by a chilckdses when the number of children increases.
Also, this assumption would be consistent when the motiveth remit rests on altruism. By aggregating over
several emigrants the simple utility function of Lucas atats(1985), where a single emigrant maximizes his
welfare with respect to the amount he remits to her familgait easily be proven that remittances per migrant
are decreasing with the number of family members abroad.ddewto keep the model tractable, we directly
consider the form for remittances as in (5).



which implies that the marginal cost of educating one kiéh terms of consumption (left hand
side), should be equal to the marginal benefit from educatiobild, which comprises remittances
(first term) and the wage differential (second term). Theosdcorder conditions of the agents’
maximization problem are satisfied.

Plugging (3) and (4) into (6) yields the savings equation:
. B 1 M,
i _ . 9
T4 1+ 8 Ryt ®)
Similarly, after replacing (1) and (3) into (7), we obtair thptimal number of children chosen by the

[wi(1 = ¢ni) —mya] —

households:

; v 1 i i L Wi
nt=——— [w — s —miz] — m —11. 10

Finally, after substituting (6) and (7) into (8) and reagiugy, we get

M} (@
£ t+1+¢w§<w§“_1>:x, (11)

my Ry Wit

which implicitly requires that the relationship betweenieation cost and wages should satisfy the
following condition
z> dui (@ - 1) . (12)
Wiy
The first term on the left hand side in equation (11) is the matenarginal gain from obtained
remittances from one educated chifd (m), while the second term is the marginal gain from having
a child that earns a relative higher wage/(v!). These two elements represent the gain of educating
one child. Therefore equation (11) states that the margjaed of educating one child should be
equal to the marginal cost of education per kid (right hau@ &if (11)). Using the specification of
our remittances function (5) in condition (11), we can abtan explicit form for the optimal number
of educated children chosen by the households,

_1
mi = { Loppf(w — i) } (13)
! Riyr oz —dwi Ay

whereA,; stands for the (expected) relative wage differefge; = Zz—i —1. Equation (13) shows
that education costs have obviously a negative influence@number of high skilled children. The
chance to emigrate enters in the numerator and in the deatonifthroughA), but we can already
observe that it would have a positive impact on the numbedotated children. We will analyze the
impact of a change ip more closely in the next section.

3.3 Comparative statics

In this section we investigate how the number of childrerawimg higher education, the total number
of children and savings respond to the change in the pratyatulemigrate.
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A rise in the probability to emigrate, can either be associated with a more liberal immigration
policy of a destination country, such as, for example, ac#gdn of the entry barriers, or with more
liberal emigration policies in the origin country, such asyer exit quotas?

After taking the derivativ¥ of equation (11) with respect toand rearranging, we obtain

om; 1 x — ¢ wj &

= —’[’)’L2 Rt 1 0 > O, (14)
op L—p " i p(z — ¢ wi Apyr)
h —
With €41 = S0 T andA . = T - 1

Equation (14) states that a rise in the chance for high edddatls to emigrate to an advanced
economy leads to more remittances for parents when old agohents the number of kids who
obtain higher education. In other words, a higher emignapoobability increases incentives for
higher educatior®

The saving function can also be rewritted®s

7 1 7 7 i, 1 MZ
St = W [ﬂ(wt — T + ¢wtmtAt+1) — (1 + V)ﬁ} s (15)

or in the following form, which allows us to see more cleahg effect ofp on savings

R M,y
= — i —(1 . 16
= g [Pl - (B R (16)

From here, the derivative of savings with respect to the @ity to emigrate is

Osp _ 149+ P M, F ia—mi}w, 7)
dp 1+B8+v Riyr [p my Op

which states that when the chance to emigrate increases, chiddren get higher education, which
is costly. To finance higher education to more children, pErvill reduce their savings, which they
need for their future consumption. Nevertheless, highercatdd children will refund their parents’

loss through more remittances (see equation 15).

BFor an interesting theoretical work comparing the difféigiplications o migration policies at origin and

at destination see Casarico et al. (2008).
YSince in this section we only study how the optimal choicethefhouseholds are affected pyinterest

rate and wages need not to be derived with respegt to
5Consider the special case whegn- 0. There is then little or no chance to go abroad (see equati)ns

and (8)). This implies that there is no possibility to refyratents when they are old (see equation 5), and
parents have no incentives to give higher education to Kidé: Then, two corner solutions arise, when either
no child or all children get higher education, and parené&ision on the number of educated children will
solely depend on the education cesbn the raising costw and on the expected wage difference of their two
types of kidsw}, ; — w}, ;.

16see appendix A.1 for analytical details on how to obtain dajsation.
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Similarly, the trade-off between total number of childrarddahe number of high educated chil-
dren can be written as follows

vBwi  (y+ p+pB) M,

wing + Brm! = ,
Ppwin; + frmi 1+84+y  (1+B+7)Rin

(18)

which says that the total cost of raisimg kids and of financing higher education 4@, kids will
be the same as the total gain from children, which includdayts discounted wage and expected
remittances.

A change inp yields

p  mi dp

i Oni (v Bu) Miyy {1 N iami] _ g Omi (19)

opw; Op B (1+8+7) R op’

where the sign of the first term is positive and the one of teetlerm is negative. The probability

to emigrate has an ambiguous effect on the number of childFeiw effects are at play in equation

(19). First, the direct effect of an increase in the prolightib emigrate will lead to more remittances,

which will directly raise the number of children. Howevdrgtindirect effect ofp on n will be that

a higher chance to emigrate requires higher education arsdntlore expenditures in education (the
last term), which reduces the number of kids.

We conclude the above analysis in the following proposition

Proposition 1. Suppose that the education costs satisfies condition (128n @ higher chance to
emigrate to an advanced economy will raise the number of élylcated children and reduce agents’
saving rate, while having an ambiguous effect on the totahlper of children.

3.4 Output sector

Our production side of the economy is similar to Galor and&€1993) and is characterised by two
sectors that produce the same final good. One sector onlyogmlaw skilled labor with no capital
and another one uses high skilled labor and capital. In the &killed labor sector, we assume a
standard Cobb-Douglas production functibh = F(K, L")

Y'=F(K L") = K* (L")~ = f(k) L", (20)

where Y™ is output in the high skilled sectoiy is physical capitalk = L—Ii is per skilled-labor
capital, f (k) = k“ anda is the share of capital in outpul K o < 1).

The representative firm chooses inputs by maximizing profits

I, = V" —wlLh — R K. (21)



which gives
Ry = aK{ Y (LM = AR, (22)

and the wage of high skilled workers

wh = (1 — o) AkP. (23)

Production in the low skilled sector is given by
Y} = wLj,

whereY} is the output of low skilled labor, and! is given exogenously:

1

wheree is a fixed skill premium.

Furthermore the wage-rental ratio writes as follows

wf_l—oz

Rt_ [0

k. (25)

The market-clearing conditions of both types of labor avegiby
Ly = (1—énf) N}, (26)
Ly = (1 — ¢ény) Ny, (27)

where N} is the size of adult population of skill typeat timet (and staying in the home country).
The evolution of the low- and high-skilled generations &entgiven by

Niiy = (1= p) (N my + N my), (28)
Niyy = N{' (nf —my)) + Nf (ng —my). (29)

The market-clearing condition for capital is:
K1 = (1 - 0)Ky + (N/'s} + N/s}), (30)

whered € [0, 1] is the depreciation rate of capital and the second term septe the savings of total
active workers. In what follows, for the sake of simpliciye will taked = 1.

The optimal conditions of the household's problem give ugjéa¢ions and 6 unknowns:( n,
m} with i = h,l) in terms of R;, w} andw}. By using the optimal conditions of the firm’s profit
maximization problem (see equations 22, 23, and 24) thesekGowns and 6 equations can be
written in terms ofk;, L, andL!. Hence the market clearing conditions (equations 28, 29 38

leave us with a system of 3 dynamic equations for 3 unknowns.

10



4 Numerical Analysis

In this section, we study the behavior of our economy if a ntiberal immigration policy is adopted
at destination. In fact, an increase in the probability tdgeate p can be interpreted as a change
in the immigration policy of the destination country. Frohefprevious section, we know that a lax
immigration policy induces parents to invest in the “quélibf their children. A natural issue to
raise is whether these higher investments in human captalcompensate for the loss of skilled
individuals. Thus, we will concentrate on the effects ofr@ased skilled emigration on fertlity and
education levels. We will also briefly look at the conseq@snon the economic performance, on
inequality (coming from wage differences), and on the welfaf the remaining population in the
sending country.

Before turning to the numerical results, we introduce thHeeint economic indicators we are
looking at and present the calibration of the different paaters used in the model.

4.1 Economic indicators

In our analysis, we focus in particular upon the effects ofaariberal immigration policy at desti-
nation on fertility and human capital at origin. We also lailkchanges in per capita GDP, per capita
welfare and inequality, measured as high-to-low skilledfave.

Human capital is measured as the share of high to low skilbgaifation,

Nl + N
p= (31)
Ny + Ni{_4
and per capita GDP writes as follows
Yyh 4+ v}
Yi L1 (32)

T NPENE,+ NN
We define total social welfare in terms of utility from conguion of both adults and old individuals.
Then, per capita welfar@ corresponds to

Nilnc + NtInc} + Nl Ind, + N | Ind}
- N/ + NF+ N, + NI, '
A broad measure of inequality corresponds to the ratio ofarelof a high skilled individual to the

Q (33)

welfare of a low skilled individual:
Qh
Uy =5
Qt

where the welfare of an individual of educatigf2:, is the sum of welfare of young and old individ-

(34)

uals of typei divided by population of type at datet
i — N{lnc, + N{_,Ind;
b Nj+Nj_,

11



4.2 Calibration

Table 1 summarizes the values that are chosen for the diffparameters of our economy in the
baseline scenario. The raising cost paramgtguals.15, since Haveman and Wolfe (1995) demon-
strated that parents spend around 15% of their time raidiiidren. To calibrate the remaining pa-

rameter values we choose, following Chen (2006) the USAastfeign country and the Philippines

as the source country. We choose the Philippines becausgriational migration and large remit-

tance flows have been prominent features of the Philippioaauy for many decades” (Burgess
and Haksar, 2005). We calibrate the initial steady stategudata from teh year 2000. According to
Rosenzweig (2006), the wage of a skilled worker in the Ppiifips is 5.02 times larger than the one
of unskilled, thus the skill premiurnequals 5.02.

Table 1: Parameter values for the Philippines

B=08 ¢=015 a=0333 u=05 =502
y=133 0=0481 w* =099 zl=004 2"=0.19

The model contains some exogenous variables for which datach available. Since one period
in our model is considered to be 20 years, we set the discaatdrf/5 to 0.8 which points at an
annual discount rate df.1%. The share of capital revenues to high skilled productigris chosen
to be0.333 and the parameter in the remittances functiois set to 0.5. In section 4.4, we provide
some robustness analysis with respect to these parameters.

Values for six other parameters remain to be set. These pwagevariables are used in order
to satisfy various characteristics of the economy in thdigtines!’ Basically, our identification
process consists in swapping the four exogenous variatndsur endogenous variables. These four
exogenous variables are: the share of additional incométeshd, the altruistic parametey, the
foreign wagew* and the education cost of a child belonging to a skilled iitisl " (after having
given a value ta:').2® The calibrated values for these parameters check the fioipeharacteristics
of the Philippines: (i) the average wage differential betwéhe USA and the Philippines, (ii) the
population growth ratey, (iii) remittances sent back by skilled migrants as a sh&®DP, I", and
(iv) the ratio of unskilled-to-skilled in one generatiad, The last exogenous variable to sepidt is
chosen as to satisfy these various characteristics of tiipffthe economy.

7See the recent World Bank report by Burgess and Haksar (20863tresses the importance of migration

and remittances in the Philippines.
18At the same time, the values for the education cost of a chldriging either to an unskilled individual,

z!, or to a skilled individualg" have to satisfy condition (12).

12



According to the World Development Indicators (2006), ager per capita GDP between 1995-
2004 was $3,946 in the Philippines and $33,316 in the USAs $d4 times higher in the USA.
We consider the wage differential between these two casto be similar to the per capita GDP
differential. Thus in our simulations, the foreign wageis set t00.990371 to have that = w* /w0 =
8.44, where is the average wage in the domestic econonty= (N"w" + N'w!)/(N" 4+ N1).
The annual population growth was 1.98% over the period 8Bt in the Philippines (WDI 2006).
If we consider one period to be 20 years, then population tiremour model equalg = 1.481.
Furthermore we take the unskilled-to-skilled labor for€ £ N!/N") in 2000, which amounts
to 3.5045, from Docquier and Marfouk (2006).This value is met by jointly fixing the education
costs of a child belonging to high and low skilled parent$:= 0.19 andz! = 0.04.2° Finally, our
aggregate data on remittances are taken from the IMF (28&fittances amount to $7876 million in
2003 and GDP PPP in 2003 corresponds to $326.6 billion (WD620Thus the share of remittances
to GDP equals to 2.41%. From Docquier and Marfouk (2006), we know that 1.68 millioigrants
from the Philippines live in OECD countries of which 67.1% aigh-skilled. For our central scenario
we assume that skilled and unskilled remit the same amohatsremittances from high-skilled as a
share of GDPI(), which equals 1.62% and writes as follois= (N*M"+N'MY) /(Y +Y?). This
assumption can be justified by the fact that high-skilledrami¢s are often employed as low-skilled
workers at destinatiof?. Finally the probability to emigrate is calibrated go= 0.01088, which -
according to the numbers of high skilled workers in the Riile given by Docquier and Marfouk
(2006) - means that yearly about 77000 high skilled Phitippivorkers emigrate (in our baseline), or
if one period is 20 years in our model, then 1.5 million emigr@ach period.

4.3 Results

We present here the effects of a more liberal immigratioticgan household’s behavior especially
concerning fertility and education choices. An increas&%fin the probability to emigrate amounts

19These authors compute the share of low to high skilled inldisis from the Barro and Lee data (2001).
200ne reason why may differ for children from skilled or unskilled parentstisat the government may

support education in low-income families. In several depélg countries, conditional cash transfer programs
have been adopted since the 1990s. Under these programisidome households receive a cash transfer if

their children attend school. For a review on conditionahctransfer programs, see Das et al. (2005).
2IAccording to the World Bank (2006), the remittance share BPGn the Philippines would even amount

to 13.5%.(see World Bank, 2006, p.90, Figure 4.1).
22pActually, the fact that high and low skilled remit in the samway is not clear and is an on-going debate in

the literature. Following Faini (2007) high skilled migtaiave a smaller propensity to remit than low skilled
migrants. We therefore relax our assumption in section ¥.ddmsidering a scenario in which the amount of
remittances is lower, which implicitly means that high Edl individuals would have a lower propensity to
remit.
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to 770 additional high skilled workers that emigrate eacary@ he effects of such a policy can be
summarized as follows:

Proposition 2. The responses to the adoption of a more liberal immigratiolicg may differ for
high and low skilled parents. But for the country as a wholghér skilled emigration will, in the
long run, (i) reduce fertility levels and, (ii) enhance humaapital formation.

Figure 1 shows how the choices of the households are infldebgehe adoption of a laxer
immigration policy (1% increase in the chance to emigrag)first sight, it seems surprising that
in the short run high skilled parents prefer to raise mordédotm and less educated ones, while
low skilled parents behave in the opposite way. In fact, ftbmprevious analysis in section 3.3, we
should expect that both types of parents decide to finantehe&gucation to a higher number of their
children. However, since also general equilibrium effexts at play now, only low skilled parents
increase the number of their high skilled children. In fadbat differs between high and low skilled
parents’ choice of high skilled children in equation (13 &ne raising costsg(w). Since wages
decrease (see figure 3, column 4, upper graph), it beconavedy less expensive for skilled parents
to raise more children and they prefer thus to raise morémnl This is formally expressed in (19).
Since skilled parents choose to send less children to sctte® can afford raising more children
since their education expenditures:(}) are reduced (last term in equation 19). This initial risthia
number of children and initial fall in educated children killed parents are due to the strong increase
in the share of high to low skilled labor which drives the hgltilled wage down. In the longer run,
both variables#” andm™) come back closer to their baseline level. The fertilityeation choices
of low skilled parents are more clear cut since they are malriven by the perspective of higher

remittances.

What about fertility? An increase in the probability to enaite reduces the growth rate of popula-
tion in the source country. We can infer the impact on totdilfiy from the last column of figure 1. It
indicates the effects of a laxer immigration policy on thevgih rate of the high skilled adults and on
human capital (defined as the ratio of high-to-low skilleghylation). Since the growth of the skilled
population declines but the share of skilled to unskilleduation increases, total (adult) population
declines. Actually, in the long run the population growtterdecreases by 3.87% with respect to the
baseline due to a 1% increase in the probability to emigfiethe contrary, the share of high to low
skilled population will increase by 3.39% in the long run.ughncreased skilled emigration leads to
the standard quality-quantity trade-off, i.e., when ptsaoose more educated children, they will
raise less children (see e.g. Becker and Barro, 1988, dela &d Doepke, 2003} Thus increased
skilled emigration reduces fertility and enhances humanitaia

230ur static theoreticatesults show that this might not necessarily be the case.
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Figure 1:Impact of a lax immigration policy on household’s decisi¢néncreases by 1%)
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Values display percentage changes with respect to theiasel
“I" refers to low and “h" to high skilled individuals.

In the short run the growth rate of the skilled population rises becausdatgest population
group (low skilled) opts for more skilled children. This shterm increase happens only for the
skilled population (we do not show the one of the low skilledh thelong run, the growth rate
of the skilled and unskilled are the same and stabilize atveddevel compared to the baseline.
This is because low skilled parents have less children,enthigh skilled continue raising almost the
same number of children than in the baseline. Thus total latipn is reduced (compared to the
baseline). The ratio of high-to-low skilled population ltlsnged and the average level of education
of the remaining population is increased compared to thelings(‘ratio pop h-to-'). In fact, not
all additional educated individuals will be able to quit #@untry. In the terms coined by Beine et
al. (2001), the “brain effect” (the investment in educajidiominates the “drain effect” (the loss of
skilled individuals)?* Clearly, the beneficial brain drain or “brain gain” is at plagre.

We can also see from figure 1 that savings decrease for batis tyfgparents. An income effect
and a substitution effect are at play in equation (16). Fsiate wages decrease, both types of parents
can save less. Also, since remittances increase due torteghigration, adults need to save less for
consumption when old. The fact that savings of low skilledrdase more than those of the skilled is
due to the concavity of the utility function: one dollar ofgtances has a higher marginal value for
low than for high skilled.

24The terms “brain effect” and “drain effect” were first usedBsgine et al. but not the idea of a brain gain.
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Figure 2:Impact of a lax immigration policy on economic indicatopsiffcreases by 1%)
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Values display percentage changes with respect to theiasel
“I" refers to low and “h" to high skilled individuals.

Figure 2 illustrates the effects of the laxer immigratiotiggoon various economic indicators. In
the first column we notice a slight drop in the ratios of sadtoutputs to corresponding populations,
i. e. output in the high skilled (low skilled) sector to higkileed (low skilled) population. The reason
is that since high skilled labor rises, capital per highle#illabor is reduced. (The first period drop
is due to the fact that the capital stock only slowly augmémthie very short run). This induces a
reduction in per capita output of the high skilled as wellrathieir wage. Thus the low skilled wage
will fall as well?® and this explains the reduction in the per capita output @idkv skilled. It seems
at first sight paradoxical that the ratios of sectoral owgatcorresponding populations experience
a reduction while (average) per capita GDP increases. Tplmation is as follows. As the laxer
immigration policy leads to an increase in the high skillegpyglation compared to the low skilled
population (“ratio pop h-to-1"), relatively more individs will work in the more productive high

skilled sector (where output per worker is higher).

The two last columns of figure 2 refer to variations in welfa@hanges in the welfare per skill
group (column 3) is very small and slightly increasing (léss 0.025%). However, since population
shifts towards the skilled side, more people will enjoy thefare level of a skilled individual. This
explains why the welfare of thital population rises (around 0.25%). Finally, wage inequdlity
decreased in the short run because low skilled individugiemrence a higher welfare gain in the
short run. But the long run effect on inequality is negligilfk 0.01%).

25Remember that wages in the low skilled sector are fixed wigpeet to wages in the skilled sector.
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Figure 3:Impact of a lax immigration policy on other variables
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4.4 Robustness Analysis

Proposition 3. The result, that a more liberal immigration policy will reckel overall fertility and
enhance overall human capital levels in the long run, is sthunder various specifications of the
model i.e. when the skill premium is variable and when higth lamv skilled parents differ in their
time preference rate, altruism behavior and propensityetmit.

In this section we provide different robustness checks @ioresults. For each of these alternative
scenarios, we recalibrate the different exogenous vasabted to meet the characteristics of the
Philippine economy. First of all, we show that our results\an robust to an initial choice qf.?

We show that for a choice gf = 0.25 or u = 0.75 instead ofy, = 0.50, and an increase imby 1%
will still reduce fertility and enhance the level of humarpital (see figures 6 and 7 in appendix).

Apart from this more technical robustness check, we proai&leell some more appealing varia-
tions to our model. First, we consider a scenario in whichctrribution of remittances to GDFP'Y
is only half as large as in the benchmark modek= 0.81% instead of1.62%. It is not determined
if high and low skilled remit in the same way. Faini (2006)icla that high skilled migrants have
a lower propensity to remit. Therefore our specificatiorhvaitiower amount of remittances (denoted
by LR) implicitly suggests that high skilled individuals\lea smaller propensity to remit because
they would contribute to a smaller share of the remittandeseiwved (recall that remittances amount

260bviously provided: does not take any extreme value (for instance 0 or 1).
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to 2.4% of the GDP in the Philippines in 2003). The importaofcéme preference rates has received
much attention in the literature, for example, the hetemegg among countries, among individuals,
or the endogenous formation of discount rates (see for ebeaBygrker and Mulligan, 1997). Here
we thus test the validity of our main results by allowing hiyid low skilled individuals to enjoy
different discount rates: ‘heterogenous preferencesiaie (HP). In this specification we assume
that high skilled enjoy a higher discount fact®t = 0.8 than low skilleds’ = 0.6.%” Furthermore,
we also take into account a different altruism behavior fghtand low skilled individuals. We set a
lower altruism factor for low skilled,! = 1.2512, while for high skilledy” = 1.6675 and refer to this
specification as ‘heterogenous altruism’ (HA). Finallytie two sector model developed by Galor
and Zeira (1993), the skill premiuna)(is fixed. In a last version of the model, labelled ‘varialtéls
premium’ (VSP), we allow to vary while the low skilled wage will be held constant.

Table 2 in the appendix compares the results under the bemklspecification with the results
on different scenarios of the model. It shows the impactseatilify, human capital, per capita GDP,
per capita welfare, and (income-related) inequality whengrobability to emigrate increases by
1%. The magnitudes of the changes in the indicators acresspécifications remain reasonable.
For instance, the long run (period 20) elasticities to a 1&6eiase inp vary between -2.94% and
-5.33% for the population growth rate and between 2.77% abhd%4 for human capital. Table 3
scrutinizes the fertility and education decisions of the types of households under the different
specifications. We can observe that the long run (period 26jsibns on fertility and education are
quite similar between the benchmark model and the versi@RandLR, the results vary more under
the specificationslA andHP. This is even more true if we consider the fertility and ediacrechoices
of high skilled households (sub-tables A and C) under theiersHA andHP, since the low skilled
individuals behave quite in the same way under the diffeseabarios.

When high skilled parents are more altruistic than low skilHA), the differences in behavior
between high and low skilled are more pronounced. The remtuict the number of educated children
(m") and the increase in the number of total childrerft)(are stronger in the long run than under
the central version (‘benchmark’). On the contrary, wheghréind low skilled have different time
preferences they behave more in the same way. We see that HRbspecification the long run
choices ofm” andn” are reversed compared to the benchmark and go in the sarotatirthan the
choices of low skilled. This explains why a 1% increase inghabability of emigration achieves the

largest long run effects awtal fertility and human capital formation under version HP.

How to explain this long run reversal in the choices of thenhsgilled parents in the HP version?
Time preference factors affect savings behavior. Undetbvechmark’ model, skilled have a higher
saving rate than unskilled. When low skilled have a lowefgrance rate (HP model), they save less

2TA B! = 0.6 suggests an annual discount rat@ 60 %.
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and the difference in the saving rates between the two grisupgen more marked. In the central
version (‘benchmark’), the capital to high skilled labotioas decreased in the short run and comes
back closer to its baseline value in the long run but remagievbit. This is not anymore the case
when time preferences of high and low skilled is (very) higmder the HP version, the capital to
high skilled labor ratio first falls but will in the long run k&ightly higher than its baseline value
(more people belong to the high saving group). This imples tvages are decreased less in the long
run under the HP scenario than under the benchmark. Thue ionly run, it will not be anymore so
interesting for skilled parents to raise more children drey tcan afford to finance education to larger
number of their childreR®

Nevertheless, our main results on fertility and educatemain robust under both combination
of preferences for high and low skilled and under all theedéht scenarios: total fertility is reduced,

while human capital is enhanced in the long run.

5 Conclusion

This paper studies the effects of the brain drain and of tamges on fertility and education decisions
at origin. Economists put more and more importance in fgrtdecisions since these ones affect
human capital accumulation and thus economic outcomes. élgap an overlapping generations
model with heterogenous agents who face fertility and dilutalecisions. Our main result is that
a more liberal immigration policy at destination fostersran capital accumulation, by inducing
parents to send more children to high school (higher edutgati Their choice of the number of
children to raise is however ambiguous. Parents choosas® maore children if the perspective of
receiving more remittances from their children outweidtes increased education expenditures they

have to face by sending more children to obtain higher edtat

Finally, we also calibrate the model to match the Philippnenomy. We find that a 1% increase
in the probability to emigrate leads to a long term decreds:8Y% in the population growth rate,
while the share of high to low skilled population will incseaby 3.39%.

A natural direction for further research involves the stadiyooth low and high skilled migra-
tion and their joint impact on fertility and education deois. Furthermore it would also be worth
investigating the role of migration determinants. This \doimvolve endogenizing migration and
remittances decisions. Finally allowing for bequests wanrich the analysis on the impact of re-

mittances on fertility decisions.

28This reversal in the long run choices of skilled parents wawt have happened had we chosen a much
smaller gap in the time preferences.
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A Appendix

A.1 Mathematical appendix of Section 3.3: Obtainings’ and n’

To obtain the response efto a change ip, we undertake the subsequent steps. First, combining (6)
and (7) and rearranging the terms yields the following eqoat

di+17wi+1 = 5Rt+1¢wiEti- (35)
After replacing (1) and (4) into (35), we can rewrite the sgg equation as
7wi+1Rt+1si = ﬁﬁbwiRtH [niwzlt—i-l + mi(wtﬂ - wi+1)] - 7wi+1Mti+1'

From dividing the above equation on both side&dﬁ)thH and rearranging the terms, it follows

- B . . ti-i-l
T __ 7 1 ZA _ 36
st - w; [nf +miA] R (36)

whereA,; = 241 1,
Wiyq

Furthermore, by plugging (3) and (4) into (6) yields
Rey18y + My = BRepr (wi(l — dnp) — s — amy)

which gives 4
i.0 7 7 7 7 Mtl-i-l
Bowing = B(wi — s; — myx) — sy — Roos (37)
t+1

Combining (36) and (37), we have

. 1 o o i
sf = — (ﬁ@bwi”i + ﬁ@%miAtH) - RtH
Y t+1
S . M o M
= 2 |8 (wf = s~ o) = - FEL 4 Bouimiaea | - FEL.

Rearranging terms, we obtain the savings equation in th@fislg form

. 1 . . o M
P [g(w; —miz + pwimiA) — (1+7) tﬂ : (38)

1+ 8+~ Ripq
which is equation (15).
Equation (11) can be rewritten as

:“Mti-i-l

—xmy + pwymiAi = — .
Ry

Substituting into the above saving equation, it follows

- 1 ; My,
[ | . 39
=135 puwy — ( +’Y+5,U)Rt+1 (39)
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Hence an increase in the probability to emigrate leads to

dsy 14y BuMi, F . Omj

= , <0, 40
Op 1+B8+v Riyr [p mi 8p} “o

which is equation (17).

Finally to obtain the change in following a change irp, we proceed in the following way. In
(35), using the definitions (1), (4), and (11), and rearmnagdhe terms yields

o . . M
PBwini = ysi — Bemi + (v + Bu) R;“ : (41)
t+1

Combining (16) and (41), it follows

yBwi (4 p+pB) M,

i i i 42
which gives (18).
A change inp yields
ony (v 4 p+ Bu) Mi, [1 u 3mi] om;
wy — = -+ — — fx ) 43
obwy op (14+8+7v) Riy1 |p mi Op & Op (43)

which is showed in (19).

A.2 Additional scenarios

In the subsequent figures we do some robustness checks ofmulatsons. The effects on the source
country of an even more liberal immigration policy (10% e&se in the probability to emigrate), of
a more restrictive immigration policy (decrease of 1% in pingbability to emigrate) and of a more
liberal immigration policy when, = 0.25, wheny = 0.75 are respectively shown in figure 4 to 7.
The impact of an increase by 1% under different scenarios of the model is depicted in table 2
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Figure 4:Impact of a 10% increase in the migration probabiity
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Figure 5:lmpact of a stricter immigration policyp(decreases by 1%)
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Figure 6:Impact of a more liberal immigration policy when= 0.25 (p increases by 1%)
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Figure 7:Impact of a more liberal immigration policy when= 0.75 (p increases by 1%)
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Table 2: Impact on main indicators of a 1% increasg imder different model specifications

Period 1 2 3 5 10 15 20

A. Population growth rate
Benchmark -096 -211 -276 -342 -3.82 -3.86 -3.87
Heterogenous Altruism (HA) -0.95 -194 239 -277 -293 9L -294
Heterogenous Preferences (HP) -0.96 -2.22 -3.08 -4.13 8-5.05.29 -5.33
Variable skill premium (VSP) -1.00 -220 -286 -3.50 -3.84 387 -3.87
Lower Amount of Remittances -0.97 -2.15 -283 -351 -3.91 953 -3.96

B. Human capital

Benchmark 0.82 1.82 2.40 2.99 3.35 3.38 3.39
HA 0.81 1.74 2.20 2.59 2.76 2.77 2.77
HP 0.82 1.90 2.62 3.53 4.35 4.53 4.57
VSP 0.86 1.91 2.49 3.06 3.36 3.38 3.39
LR 0.82 1.84 244 3.05 341 3.45 3.45
C. Per capita GDP
Benchmark 0.21 0.56 0.78 1.01 1.15 1.17 1.17
HA 0.21 0.50 0.66 0.81 0.87 0.87 0.87
HP 0.22 0.63 0.94 1.32 1.67 1.74 1.75
VSP 0.22 0.59 0.82 1.04 1.16 1.17 1.17
LR 0.22 0.58 0.81 1.05 1.19 1.20 1.20
D. Per capita welfare
Benchmark 0.09 0.16 0.21 0.26 0.29 0.29 0.29
HA 0.08 0.14 0.18 0.21 0.22 0.22 0.22
HP 0.08 0.16 0.22 0.29 0.36 0.37 0.38
VSP 0.09 0.17 0.21 0.26 0.29 0.29 0.29
LR 0.08 0.16 0.21 0.26 0.29 0.29 0.29
E. Inequality
Benchmark -0.028 -0.013 -0.006 0.002 0.006 0.007 0.007
HA -0.030 -0.012 -0.005 0.001 0.004 0.004 0.004
HP -0.020 0.002 0.015 0.031 0.045 0.048 0.048
VSP -0.030 -0.014 -0.006 0.002 0.006 0.006 0.006
LR -0.023 -0.010 -0.003 0.003 0.008 0.008 0.008

The table displays percentage changes with respect to sediba ‘Benchmark’ refers to our benchmark
model as defined in sections 4.2 and 3. In the ‘HA specificasiilled individuals have an altruism
parameter” = 1.6675 and low skilled individuals/' = 1.2512. The preference factor of high skilled
indivduals equalg”™ = 0.8 and for low skilled3' = 0.6 (‘HP’ model). In the ‘VSP’ model the skill premium
(wf /wh) is allowed to vary. In the model ‘LR’ the amount of remitt&sds lower.
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Table 3: Impact on households’ fertility decisions of a apamp (under different versions)

A. High skilled children of high skilled parents (m/)

Period 1 2 3 5 10 15 20
Benchmark -1.24 -0.85 -058 -0.30 -0.14 -0.12 -0.12
Heterogenous Altruism (HA) -1.06 -0.84 -0.69 -0.56 -0.51.560 -0.50
Heterogenous Preferences (HP) -1.33 -0.78 -0.37 0.15 0.6I71 00.73
Variable skill premium (VSP) -1.34 -0.91 -0.57 -0.28 -0.130.12 -0.12

Lower Amount of Remittances (LR) -1.28 -0.85 -0.57 -0.29 130. -0.11 -0.11

B. High skilled children of low skilled parents (m!)

Period 1 2 3 5 10 15 20
Benchmark 137 144 149 154 156 157 157
HA 146 149 151 153 154 154 154
HP 134 144 151 160 168 1.70 170
VSP 145 152 152 155 157 157 157
LR 139 146 150 155 158 158 1.58

C. Total children of high skilled parents (n")

Period 1 2 3 5 10 15 20
Benchmark 261 176 118 059 023 0.20 0.19
HA 237 186 152 122 110 1.09 1.09
HP 270 157 071 -036 -132 -152 -1.57
VSP 281 189 117 055 023 020 0.19
LR 269 177 117 056 021 017 0.17

D. Total children of low skilled parents (n!)

Period 1 2 3 5 10 15 20
Benchmark -1.05 -109 -111 -113 -114 -115 -1.15
HA -1.03 -1.04 -105 -1.06 -1.06 -1.06 -1.06
HP -1.08 -1.13 -1.17 -122 -1.26 -1.27 -1.28
VSP -1.11 -111 -113 -1.14 -1.14 -1.15 -1.15
LR -1.08 -111 -113 -116 -1.17 -1.17 -1.17

The table displays percentage changes with respect to tedita ‘Benchmark’ refers to our benchmark
model as defined in sections 4.2 and 3. In the ‘HA specificasiilled individuals have an altruism
parametery” = 1.6675 and low skilled individuals/ = 1.2512. The preference factor of high skilled
indivduals equalg”™ = 0.8 and for low skilleds' = 0.6 (‘HP’ model). In the ‘VSP’ model, the skill premium
(wf /w!) is allowed to vary. In the model ‘LR’, the amount of remittas is lower.

30



	deckblatt408.pdf
	MPZ08_EcoInter_Nov-08.pdf

