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Welfare effects of labor migration

Dmytro Vikhrov*
CERGE-EI

Abstract

The developed theoretical model analyzes the welfare effects of labor mi-
gration. I find that for the receiving country immigration enhances welfare as
long as the marginal benefits to the natives’ income exceed the social costs of
immigration. Over-emigration of workers generated by free mobility is welfare
detrimental to the source country because of the diaspora effect — migrants
negatively affect their own income. The source country prefers to coordinate
the immigration quota with the destination country, because the coordinated
solution internalizes the negative diaspora effect. Contrary to popular opin-
ion, under certain conditions unilateral enforcement of the immigration quota
benefits the source country also, because it reduces the extent of the migrants’
income decline.

Abstrakt

Vytvotreny teoreticky model analyzuje dopady migrace pracovni sily na
prosperitu. Zjistuji, Ze imigrace zvysuje prosperitu pfijimajici zemé, pokud
mezni prirustek ptrijmu puvodnich obyvatel prevysuje socidlni naklady imi-
grace. Prilis vysokd emigrace pracovniki, zapri¢inéna volnym pohybem osob,
snizuje prosperitu zemé puvodu z duvodu efektu diaspory — migranti nega-
tivné ovliviuji svuj vlastni piijem. Zemé puvodu dava prednost koordinaci
imigracnich kvot s prijimajici zemi, protoze koordinace internalizuje negativni
efekt diaspory. V kontrastu s popularnim nazorem, za ur¢itych podminek
jednostranné prosazovani imigrac¢ni kvéty prospiva i zemi puvodu, protoze
snizuje rozsah poklesu ptijmu migrantu.
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1 Introduction

Zimmermann (1995) notes that the European countries' started restricting immigration
flows after the first oil price shock in 1973, because it sparked fears of social tension
and unemployment. Since then policy makers have been contemplating about the op-
timal immigration policy, which, in principle, should address the issues of immigration
quota, immigrants’ characteristics, their rights to employment, family reunification, ac-
cess to welfare and citizenship. In 2011 the UK introduced an annual immigration cap
of 20 thousand on non-EU immigration plus 1 thousand in “exceptional talent” visas.
Inter-company transfers, though not affected by this regulation, face restriction on earn-
ings and duration of stay. In the US for the 2014 fiscal year the annual cap on H-1B
category visas is 65 thousand. The intention is, due to high demand from employers, to
distribute visas on a lottery basis. The Australian migration program for 2012-2013 is
set for 190 thousand places, out of which 68% is reserved for skilled migrants. Following
its immigration levels plan for 2013, Canada should accept 260 thousand migrants, out
of which 62.3% are economic migrants.>

Despite the relevance of the issue for policy makers, the existing literature on the
immigration policy is quite inconclusive. Giordani and Ruta (2011) note that existing
theoretical models predict polarized immigration outcomes; either too many migrants or
the closed door policy. The mismatch between theoretical predictions and practical out-
comes calls for more research into the welfare effects of immigration, which is the driving
force behind immigration policy.® Since the migration event involves three actors, namely,
migrants, sending and receiving countries, there is a need for a theoretical framework that
allows for a consistent comparison across them. This paper develops such a model. Spe-
cific questions addressed are: “How does immigration affect the welfare of the destination

country?”, “How does emigration affect the welfare of the source country?”, “How many

!The reference is made to members of the European Economic Community as of 1974: France,
Germany, Italy, Belgium, the Netherlands, Luxembourg, UK, Ireland and Denmark.

2This information is taken from respective official government web sites:
www.ukba.homeoffice.gov.uk, www.uscis.gov, www.cic.gc.ca, and www.immi.gov.au.

3There is also insufficient empirical research on quantifying the immigration policy. Ortega and Peri
(2009) create an index that measures toughness of entrance and asylum laws, however, their measure is
not heterogeneous across sending countries. Docquier et al. (2012) quantify the immigration policy by
the fraction of refugees and females among migrants and existence of bilateral guest worker programs.
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migrants move under free mobility?”, and “What are the gains from coordinating a joint
immigration policy?”. Answering these questions in a unified framework sheds light on
the structure of incentives of the actors, which helps explain the South-North migration.

This paper models only labor migration. According to data in Section 2 it accounts for
no more than 40% of the incoming flows, the rest being mainly family-related migration.
In most cases a worker moves first and is then followed by a spouse who is a “tied”
mover (collective theory of family migration: Mincer, 1978 and Rabe, 2011).

In his seminal paper Borjas (1995a) finds that immigration decreases natives’ wages,
redistributes wealth from workers to capital owners and creates an immigration surplus.
The author argues that skilled immigration generates a larger surplus because skilled
wages are more responsive to a shift in labor supply. For the US economy Storesletten
(2000) finds that high-skilled migrants aged 4044 are the most beneficial from the fiscal
standpoint. For Germany, Akin (2012) finds that, at 2011 immigration rates the country’s
welfare is enhanced by around 3%. In his model with agents heterogeneous in wealth
holdings Benhabib (1996) finds that if migrants decrease the capital/labour ratio, then
those locals with above-average capital will have higher post-immigration income. The
mirror image of this finding is also true, in that if the capital/labour ratio is increased
by migrants, then those with below-average capital will have higher post-immigration
income. Under majority voting the voters will be divided into those who prefer admitting
migrants with either high or low wealth holdings. Bertoli and Brucker (2011) find that
the shift towards a more selective immigration policy, without increasing the immigration
volume, is always welfare detrimental to the source country. In their theoretical model,
Razin and Sadka (1999) find that unskilled immigration into a welfare state with a pay-
as-you-go pension system is strictly beneficial to all age groups. Fuest and Thum (2000)
investigate the welfare effects of immigration when some sectors are unionized. They find
that immigration is beneficial if the wage elasticity of labor demand in the competitive
sectors is smaller than in the unionized one. In the opposite case small (large) scale
immigration reduces (increases) locals’ welfare.

Recent studies emphasize the role of social immigration costs, which include, but

are not limited to, migrants’ participation in welfare programs,* costs of border control

40strovsky (2012), Borjas (2011) provide evidence that migrants do participate in welfare programs.



and policing® and locals’ dissatisfaction from having migrants in the neighbourhood.®
Giordani and Ruta (2011) define social costs as the fiscal and integration costs of the
immigrant community. The authors argue for the presence of “congestion effects”, when
it becomes more difficult to integrate an additional migrant beyond a certain threshold.
Schiff (2002) finds that immigrants decrease the social capital in the host society by
increasing its diversity.

For the sending country the welfare effects of emigration are associated with how
the income of stayers and migrants is affected by the marginal moving worker. I find
that emigration decreases output in the source country by the migrants’ wage leaving
the income of stayers unaffected. Besides that, emigration generates a negative diaspora
effect; a marginal migrant decreases the income of other migrants. The literature has
two hypotheses on this issue; brain gain and brain drain. The brain drain literature finds
that the emigration of skilled workers deprives the source country of the human capital
that is important for its economic growth. Bhagwati and Hamada (1982) suggest taxing
skilled emigrants and using the proceeds for developmental spending in the country of
origin.” Burda and Wyplosz (1992) find that the market delivers too much migration
relative to the social planner’s outcome, because it ignores the external social costs.
The authors suggest introducing a labor subsidy in the source country and a one-shot
tax on emigrants. Cellini (2007) finds that emigration always lowers the welfare of the
sending country because it decreases the average level of human capital and the labor
productivity. The author argues that when immigration entails positive welfare effects for
the receiving country, it is willing to accept more migrants than is optimal. The literature
on brain gain (Mountford, 1997; Stark et al., 2004; Batista et al., 2012) concludes that
under certain conditions the sending country benefits from skilled emigration, because
out of all prospective migrants who study more to boost their chances to emigrate, only a

fraction will eventually emigrate and the remaining non-migrants will increase the average

The rate and character of participation differs by the destination country, migrants’ demographic char-
acteristics and their duration of stay.

5The total budget of Frontex, the EU agency for border control, was EUR 86.8 million in 2011 (Fron-
tex, 2011). This excludes the costs of policing measures of individual EU member states.

6Filer (1992) finds that the attractiveness of a city for the local workers negatively correlates with
the volume of the recent immigrant population.

"Such a tax has not been introduced in practice, though some developing countries issue diaspora
bonds, which bear a rather voluntary character (Ketkar and Ratha, 2010).



level of human capital. For example, for Cape Verde Batista et al. (2012) find that “a
10 pp increase in the probability of their own future migration improves the probability
of completing intermediate secondary schooling by nearly 4 pp for individuals who do not
migrate before age 16”.

The model developed here predicts that a moving worker lowers the wage in the mi-
grant sector of the destination country affecting the income of native and migrant workers.
The negative effect of migrants on their own income (diaspora effect) is supported by sev-
eral empirical studies. Using the example of the construction sector in Norway, Bratsberg
and Raaum (2012) find that the wage effect varies across education groups. For the low
and medium educated natives and migrants it is similar in magnitude and significance,
whereas it is zero for the skilled natives and negative for the skilled migrants. A 10%
increase in immigrant employment decreases native wages in construction by 0.6%. Bor-
jas (1987b) finds that a 10% increase in the supply of immigrants reduces the immigrant
wage by about 10%. LaLonde and Topel (1991) report that a 10% increase in new immi-
gration reduced wages of new immigrants by 0.24%. The studies find that in the long run
the reported negative effect disappears because of the adjustments: locals out-migrate
from areas (Filer, 1992) or exit sectors (Bratsberg and Raaum, 2012) with a high concen-
tration of immigrants, and new industries locate in places with a relatively large supply
of unskilled labor.

In the paper I first provide documentation on migration and evidence of coordination
of immigration policies on the EU level. In the model section I first describe economies
of countries A and B. Then I formalize the migration preference of individual workers,
the immigration preference of receiving Country A, the emigration preference of sending
Country B and the preference of the political union. I further compare the four outcomes

and conclude.



2 Documentation on migration

Migration is a bilateral phenomenon. It is established between a pair, or groups, of coun-
tries and evolves over time. The world migration picture is quite diverse and dynamic.
Data in Figure 1 suggest that in 1990 migration within the developing world (South-
South) ranked first in volume and accounted for almost 40% of the total stock of mi-
grants,® whereas migration within the developed world (North-North) and the develop-
ing to developed world (South-North) ranked second and third with respective shares of
27.1% and 25.7%. By 2000 the world workforce became significantly more mobile and
total migration grew by around 38.2%. The growth was primarily driven by the increase
in South-North migration (86.2%), which surpassed all other flows in volume and in 2000
totaled 74.3 million people or 34.7% of the total migrant stock.
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Figure 1: International migrant stock (in min) by source and destination region.
Source: United Nations (2011).

Several factors stand behind the rapid growth of South-North migration. The defini-
tion of “North” in 2000 includes more countries than in 1990. The developed economies
need young migrant workers to satisfy labor shortages and support the ageing population,

among other reasons. The developing world has got wealthier and migration costs have

8There is no convention on what defines a migrant and destination countries use their national defi-
nition. To avoid data inconsistency in the cross-country comparison, OECD standardizes the migration
statistics. In many instances OECD and UN define a migrant as a foreign-born individual. Unless oth-
erwise noted, I will keep to this definition throughout the text. See OECD (2012) and United Nations
(2011) for a detailed discussion on national definitions.



declined in many ways, making it easier for people in the source countries to satisfy the
migration budget constraint.

Realization of the event of economic migration entails two selection effects. Only
those individuals emigrate who expect to benefit from emigration.” Out of the pool
of potential migrants the immigration policy admits those who meet selection criteria as
long as the quota has not been exhausted.'® These two types of selection affect all aspects
of migration, viz. volume of migrants, their demographic characteristics and details of
economic activity. Since only the migration outcome is observed, it is now being actively
discussed how to identify the contribution of each selection type.

Table 1 in the Appendix contains basic standardized descriptive statistics. Comparing
inflows and outflows in 2010 most OECD countries, except Ireland and Greece, are the
net recipients of migrants. For large receiving countries in per capita terms, such as
Norway, Switzerland and Austria, more than two thirds of migrants come from within
the European Union, which reduces the demand of these countries for foreign labor from
outside the EU. In Italy and the UK, the share of labor recruitment from outside the
EU is 40.5% and 33.3% of total inflows respectively, whereas in most other countries
this share rarely exceeds 20%. Family migration accounts for a significant proportion in
almost all destination countries, the largest being in the US (66.3%), France (42.9%) and
Sweden (39.6%). The Scandinavian countries are active in the humanitarian mission:
18.7% in Sweden, 17.4% in Finland and 9.5% of inflows in Norway are humanitarian
migrants.

The migration flows translate into stocks via the law of motion. In some countries with
relatively high inflows in 2010, the stocks are also high, which suggests that immigration
is persistent and of a more permanent type. For example, in Switzerland, Sweden and
Austria the stock of foreign-born people is 26.6%, 14.8% and 15.7% of the local population
respectively. On the contrary, Ireland and the US have relatively low inflows in 2010 (3.9
and 3.4 migrants per one thousand of local residents), but the stocks are relatively high:

17.3% and 12.2% of the local population respectively, which suggests that the inflows

9Borjas (1987a) and Clark et al. (2007) are the key studies in the migration literature, whereas
Heckman (1979) develops a general approach to address the sample selection.

10Tn 2012 the refusal rate in Canada was 22.5% for the permanent residence and 15.8% for the tempo-
rary residence applications. For comparison, in the US in FY 2012 the refusal rate for the non-immigrant
visas was 19.6%.



slowed down prior to 2010. The stock of foreign nationals is usually smaller than the
stock of those foreign-born, because migrants naturalize over time and disappear from
the statistics on foreign nationals.

In all countries for which data are available, except Hungary and the US, the unem-
ployment rate among the foreign-born exceeds the unemployment rate of the native born.
Two comments are relevant here. Firstly, it is an established fact in the literature that
migrants are disadvantaged in the labor market for some time after their arrival (litera-
ture on assimilation). Secondly, the foreign-born might be different in some underlying
characteristics (education, unobservable skills and talent) for which they get penalized in
the labor market. The data suggest that for all countries in the sample a migrant is more
likely than a native person to have less than upper secondary education. At the same
time in Austria, Hungary, Switzerland, Germany, Luxembourg and Sweden migrants are
also more likely than the locals to have tertiary education. This observation suggests the
polarization of migrants’ education (skills); a migrant is likely to be either in the low or
high education category.

The evidence on migrants’ educational attainments should be reflected in their em-
ployment details. Table 2 in the Appendix provides data on employment sector and oc-
cupations of the foreign-born. In the countries considered, with the exception of Greece
and Italy, the share of migrants employed in the service sector exceeds 20%. In the Czech
Republic and Germany more than one quarter of migrants are employed in mining, man-
ufacturing and energy and for other countries, with the exception of Luxembourg, this
share is above 10%. In all countries considered 10-15% of migrants are employed in
trade. In Norway, Sweden and Denmark around 20%, in the Netherlands, Ireland and
the UK around 15% of migrants are employed in the health sector. In contrast, migrants
are highly unlikely to be employed in the agriculture and fishing, household (except Italy
and Greece), education and administrative sectors.

Data in Table 2 also suggest that migrants are less likely to be employed in more
skill demanding occupations. In elementary occupations migrants are over-represented
compared to local workers in all countries considered. In professionals, senior officials and
managers category migrants are more likely than locals to be employed only in Austria,

Hungary, Switzerland and Luxembourg.



The evidence thus suggests that some sectors (services, trade, mining and manufactur-
ing, less so health care and households) and some occupations (elementary occupations,
less so clerks and skilled trades) are more prone to employing migrants than other sec-
tors and occupations. The nature of this observation is driven by immigration policy,
migrants’ educational attainments, language barriers, poor cross-border transferability of
skills (Mattoo et al., 2008) as well as licensing and certification requirements (particu-
larly in health care). The immigration policies of major receiving destinations often favor
brain over brawn. Skill selective immigration policies have been adopted in the Furopean
Union, UK, Canada and Australia.!! Besides that, the EU member countries coordi-
nate the immigration policies because of the common labor market within the European
Economic Area.

Despite the absence of a unified immigration system on the EU level, significant
progress has been made in harmonizing rules regarding admission and treatment of mi-
grants. There is a clear trend in favouring skilled immigration (EU Blue Card Directive
2009/50/EC and Directive 2005/71/EC). These directives stipulate simplified visa and
admission procedures for the respective categories and a fast track to permanent resi-
dence upon satisfaction of certain criteria. Legal long-term migrants have the right to
bring in their families, obtain access to health care, education and public services (Di-
rective 2003/86/EC, Directive 2003/109/EC) and there are common rules for admission
of students (Directive 2004/114/EC). A significant achievement is the agreement on the
single residence permit that stipulates the issue of a single document that encompasses
the residence and work permit (Directive 2011/98/EU).

The external dimension of the EU immigration policy includes active cooperation
with countries of origin and transit in terms of tighter border enforcement and control,
cooperation on data sharing and readmission of undocumented migrants. The Global
Approach to Migration set out in the Stockholm program for 2010-2014 calls for actions
that ensure efficient management of migration flows to benefit all countries concerned.
Three types of agreements with non-EU (third) countries are actively being used: mobility

partnerships, readmission agreements and visa facilitation agreements.

UFor detailed description see OECD (2013) for the EU, Mavroudi and Warren (2013) for the UK,
Gera and Songsakul (2007) for Canada and Miller (1999) for Australia.



The mobility partnerships aim at better management of immigration flows via devel-
opment programs in the migrant source country and circular mobility programs. The
intention here is to make a difference in the country of origin, before the person actually
becomes a migrant. The projects implemented within each partnership depend on the
needs of a particular country, though there is a preference to encourage legal temporary
migration, better border control, data and information sharing to discourage potential un-
documented migration. Mobility partnerships work on “more-for-more” principle, when
more cooperative third countries get less restrictive visa regimes. As of the end of 2012
mobility partnerships were signed with four countries: Georgia, Moldova, Armenia and
Cape Verde.

The readmission agreements are aimed at combatting illegal migration. They estab-
lish a procedure under which the source country accepts undocumented migrants who
either originate from that country or used it as a transit country. Despite the fact that
only half of the repatriated cases end up in readmission, Billet (2010) argues that the
readmission agreements are a milestone in coordination of the immigration flows between
the EU and large sending countries. In exchange for the cooperation on readmissions the
EU may grant visa facilitation agreements that simplify visa requirements for seasonal
and temporary migrants from cooperating third countries. The readmission and visa
facilitation agreements have been signed with Moldova, Georgia, Ukraine and Russia,

amongst other countries.

3 The Model

The world consists of two regions: North and South. North represents developed migrant
receiving countries, for example OECD members, and South represents developing mi-
grant sending countries, for example republics of the Former Soviet Union, India or Latin
America.'? Country A is an average country of North and Country B is a large repre-
sentative country of South. Migration statistics presented in Table 2 suggests division of

the economies of both countries into migrant and non-migrant sectors. In Country A the

12Gee United Nations (2011) and Marchiori et al. (2013) for a more extensive definition of North and
South.
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migrant sector employs native and migrant workers and can be though of as elementary,
clerks and service occupation in manufacturing, trade or health care. The non-migrant
sector employs only native workers. In Country B workers can emigrate only from the
migrant sector. In either country assignment to sectors is exogenous and workers cannot

switch sectors. Fach worker inelastically supplies one unit of labor.

3.1 The setup

Country A produces the final good competitively with the Cobb-Douglas constant returns
to scale technology:

YA — ZA (LA)ﬁ (HA_I_M)l*ﬁ

where Z4 is the total factor productivity, H* and L* is native labor employed in migrant
and non-migrant sectors respectively, M is migrant labor. Let N4 be the total native
population.
Under the assumption of competitive factor markets the wage in each sector equals
the marginal product of its workers:
wh = 67 (1) (14 + ) = g )
B (1A -8 y4
wiy = (1-p)Z2* (LY (H* + M) = =P gaar (2)

The output is divided between the migrant and non-migrant sectors in shares (1 — )
and f.

Migrant workers come from a less developed Country B with total population NB.
Output in Country B is produced competitively according to the Cobb-Douglas technol-

ogy with constant returns to scale:
yB _ 7B (LB)’Y (HB _ M)lf'y

where H® is labor employed in the migrant sector, M are emigrants, L? are workers
employed in the non-migrant sector who cannot emigrate.

Similarly, under the assumption of competitive factor markets the wages in Country

11



B are:

wf =22 L7V H — M) = 3
wh = (1= )25 (L) (HP ~ M) = (1 =)~ (4

The output is divided between the migrant and non-migrant sectors in shares (1 — )
and . To generate individual migration incentives I assume that Country A is techno-

logically more advanced than Country B.

3.2 Free migration

Each worker employed in the migrant sector of Country B faces the choice whether to
stay and get wage w2 for the unit of labour supplied, or emigrate to Country A and get
wi, wi > wB. In order to emigrate worker i must pay c(i) for the migration costs.™

Worker’s maximization problem is formalized as follows:

max  {wh, wh — c(i)} (5)

s.t.  equations (2) and (4).

The worker emigrates if the wage gain exceeds or equals the individual migration costs
and stays otherwise. The individual index 7 ranks workers according to their migration
costs; higher values of the index corresponds to higher costs, i € [0, H?] (see Figure 2).
Workers with low costs emigrate first. Worker with ¢ = 0 has zero migration costs and

gains wi — wh from emigration. The marginal worker’s costs increase by % and worker

i gains wiy —wh —i-S from emigration. This is equivalent to saying that c(i) ~ U[0, C].1
Let M™ denote the market level of emigration, which is determined from the following

equations:

. g C
w}f‘[—wE:MMﬁ (6)

where wf; and w5 are wages at M.

13In broader migration literature the individual migration costs include material costs of the move,
costs of social exclusion and discrimination. Carrington et al. (1996), Beine et al. (2011) find that the
migration costs decline as the stock of migrants of the same nationality grows.

14The distribution assumption does not affect the model result, however makes it more trackable.
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Figure 2: Visualization of individual migration costs.

Given the migration level M and the assumption of the uniform distribution of the

costs, the total migration costs paid, which is the area of triangular below the diagonal

(MM)2¢
2HB -

line in Figure 2, equal

If Country A becomes relatively more technologically developed, ceteris paribus, MM
will increase. If Country A employs more people in the migrant sector, the wage in that
sector declines thus reducing M. If C increases, the average migration costs increase,
thus resulting in less migration. M?* does not depend on the total population in both
countries, however it does depend on the distribution of workers across the two sectors.

It must further be noted, that the individual decision rule in equation (5) accounts for
the fact that in the migrant sector a moving worker decreases the wage in Country A and
increases the wage in Country B. This however ignores a number of the welfare effects,
for example, change in income of native and migrant workers induced by the change in
wages (Card, 1990; Bratsberg and Raaum, 2012) as well as the social costs incurred from

immigration (Giordani and Ruta, 2011).

13



3.3 Country A preference

Country A maximizes the welfare of its native workers by choosing the volume of migrants

M to accept for employment in the migrant sector. The maximization problem is defined

as follows:
A MY
A _ 74 Agd 2 (20 A
r?]\z}icw (M) = LY+ Hw 5 (NA> N (7)
s.t. equations (1) and (2)
M > 0.

The first two terms of the welfare function is the income that accrues to the native
workers minus wages paid to migrants. The third term is the social immigration costs
incurred by the receiving country.!® This term expresses in monetary terms the value
of all costs that the country incurs from accepting migrant workers: border controls
and policing, integration and language courses or simply the natives’ dissatisfaction from
having migrants around.

The welfare effect of immigration is derived by differentiating (7) w.r.t. M. After

rearrangement [ obtain:

aWA:LAawf+HA8wH AM:ﬂwfl 1 HA —iM
oM oM OM  NA NA HA+ M NA
Since 61;”—}‘{} <1 — %) > 0 for M > 0, the natives’ income is strictly increasing in

the number of migrants. Disregarding the social costs, the native workers are strictly
better off from the marginal migrant. To see why it is so, consider the migrant’s effect
on output:

)
w e —
H™ oM — oM

ow owp owip
A A A A AYYL A H H A
(L'wp 4+ (H* + M) wy) = L o TH a T Mg v

A migrant is paid his marginal product and his arrival generates two more effects

which cancel out: a positive effect on wage in the non-migrant sector and a negative

15Giordani and Ruta (2011) use s different functional form for the costs, but the function properties
remain the same.
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effect on wage in the migrant sector.

ows ows ows
AL gA—— 1 —H —. (8)
JoM " oM oM
effect on natives, > 0 effect on

diaspora, < 0

The negative effect on the wage in the migrant sector reduces the income of the native
and migrant workers. Reduction of the natives’ income is smaller in absolute value than
the increase in the non-migrant sector. For this reason, disregarding the social costs,
immigration always increases the natives’ income. The positive effect on the locals is
referred to in the literature as the “immigration surplus” (Borjas, 1995b; Giordani and
Ruta, 2011).

The third term in equation (8) is the effect of migrants on their own income, which I

call the diaspora effect. This effect is defined to be:

owh | =0 if M =0
OM | 0 if M>o.

The diaspora effect does not affect the welfare of Country A, because the migrants
take away the negative effect on themselves. The diaspora effect in a crucial way affects
the welfare of Country B, which is considered in detail in Section 3.4.

It costs % in social costs to accepts the marginal migrant. The welfare effect of

immigration is:

=0 ifM=0

A
>0 if 5 (1- i) 2

NA
<0 i 5 (1 iy ) < M.

oM

M

When there are no migrants in Country A, M = 0, the first migrant does not generate
the diaspora effect, therefore the effect on the locals is zero. When migration continues,
the marginal migrant positively affects the natives’ income, and negatively affects the
income of migrants already in the country through the diaspora effect. Country A will
continue to accept migrants until the marginal increase in the natives’ income equalizes

with the marginal increase in the social costs. The last migrant allowed in increases the

15



locals” income by strictly as much as he increases the social costs.

Denote the optimal volume of migrants that solves maximization problem (7) by
M#. Using the welfare effects as the sole determinant of the immigration policy, two
immigration policy profiles of Country A are considered:

1. Immigration quota:

A [NAZAB(L - B) (L))

M A

- H* (9)

2. Immigration ban:

M4 =0.

The immigration quota defines the immigration volume that maximizes the welfare
of Country A. It can happen that the quota is not exhausted, in which case the first-best
outcome is not achieved. The country will not accept more than the quota, because
of the social costs. The quota is strictly increasing in the total workforce, N4, total
factor productivity, Z4, and decreasing in the social cost parameter A. When the native
workforce is predominantly employed in the non-migrant sector, the country accepts many
migrants, because the welfare can be increased by extending employment in the migrant
sector. The immigration quota M# is concave in 8. For low values of 3 the migrant
sector is more important in production and has a high marginal effect on the welfare.
As [ increases the marginal effect on the quota is positive until a certain point, after
which it becomes negative. For small and large values of 5 the quota is smaller than for
intermediate values.

When migrants do not cause any social costs, i.e. A = 0, the country accepts infinitely
many migrants, because the marginal effect on the natives’ income is strictly positive, as

derived in equation (8). Similar “open door” immigration policy predictions are confirmed

by Bianchi (2013) and Giordani and Ruta (2011).
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3.4 Country B preference

Migrant workers come to Country A from a less developed Country B. If Country B
could choose how many emigrants to send, it would do so by maximizing the welfare of

its emigrants and stayers. It thus solves the following maximization problem:

MC
max WE (M) = Muwj — Mg + LPw} + (HP — M) wy, (10)
s.t. equations (1), (2), (3) and (4)
M > 0.

The first term of the welfare function is the income of migrants, the second term is
the total individual migration costs, the third and fourth terms are the income of stayers
in Country B. To learn the welfare effects of emigration I have to differentiate (10) w.r.t.

M. After rearrangement I obtain:

ow>s 5 MC owg ow? owk

A B B
=Wy — W — + M + L +(H” — M . 11
oM B TH O [gB oM oM ( ) oM (11)
v~ - H/_/ ~ v
net gain from diaspora effect on stayers, = 0
emigration effect, <0

Starting from no emigration, M = 0, the first migrant gains w4, looses w% and pays
nothing in migration costs. For the first migrant, the diaspora effect is zero, because no
migrants in Country A are affected by the wage reduction. For M > 0 each marginal
migrant will reduce the wage paid to the first migrant, thus generating the negative
diaspora effect.

Emigration has two effects on stayers; increase of wage in the migrant sector and
decrease of wage in the non-migrant sector. These two effects cancel out:

oyB 0

or-_ o owg
oM — OM

oM

B
owy B

—wh = (LBwf—i— (HB —M) wfl) = L7 + (HB—M) o W
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The welfare effect of emigration on Country B is thus:

=wh —wBif M =0

ow? e A B~ MC dwi
BIVi > 0if wy —wg > 55 — M3 and M >0
<Oifwf1—w§<%—§—M?—M§andM>0.

The first migrant increases welfare by exactly as much as his net private gain from
emigration. From then on, each marginal migrant increases the welfare by less than the
private gain from emigration because of the negative diaspora effect. As the number
of migrants increases, the marginal welfare gain declines, because the wage differential
narrows, the individual migration costs increase and the diaspora effect grows. The
country prefers to send migrants as long as the wage differential exceeds the marginal
migration costs and the marginal decline in income of the diaspora. The wage gain for
the last migrant that Country B wants to send exactly equals the marginal migration
costs plus the marginal increase in the diaspora effect.

I use MP to denote the emigration level that solves maximization problem (10) and
Wy, WE to denote wages at MZ. Two emigration profiles of Country B are considered:

1. Emigration quota:

MBC B
~A  ~B _ B H
Uy — Wy = —5— + M HA L MB (12)
2. Emigration ban:
MP =0.

Comparing equations (12) and (6) one can notice that they differ only by the term
that captures the diaspora effect. This means that for M > 0 Country B always prefers
to have fewer migrants than the volume that self-establishes under free migration.

The emigration quota depends on the sectoral distribution of workers. Larger employ-
ment in the migrant sector in County A (B) will reduce (increases) the wage differential,
thus driving down (up) the emigration quota. If Z4 (Z%) increases, M? will increase (de-
crease), because the difference in wages rises (falls). If the average migration costs decline,

i.e. C falls, Country B prefers to have more migrants.
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3.5 Political union preference

Suppose that the two countries form a political union. It is then interesting to know how

many migrants the union would like to have. The union solves the following maximization

problem:
A MY MC
r?]\%c WY (M) = LAwf—FHAwf,—E W) NA—I—Mwﬁ,—MQH—B—I— (13)
+ LPwf + (H” — M) wy
s.t. equations (1), (2), (3) and (4)
M >0.

The first three terms of the objective function is the income that accrues to the natives
of Country A, net wages paid to migrants and the social immigration costs. The fourth
and fifth terms are the migrants’ income minus the migration costs. The second line is
the income of stayers in Country B.

To learn the welfare effects of migration I have to differentiate (13) w.r.t. M. After

rearrangement [ obtain:

owv ow? Owiy Owy A C

LA—L g4 M 4wl - M— - M—
oM om T o T on Tt T M Na T M
N - 7 - 7 V/
=0 net gain from social
emigration cost
ow? ows ows
LB L HB H M H .
o Y o Y o

TV
effect on stayers’ income, = 0

The marginal migrant with index 4 gains wi, looses wh and pays z% for the im-
migration costs. For accepting this migrant the union pays % in the form of social
costs. The marginal net gain to the union is thus wi — w5 — z% — 4. Since the union
cares about the welfare of all its workers irrespective of their country profile, migrants
stop being migrants and the pronounced diaspora effect is internalized as it is shown in
equation (8).

The union prefers to have migrants as long as the wage gain from migration exceeds

the marginal individual and social costs. For the last migrant the wage gain will exactly
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equal the marginal individual and social costs. The welfare effect of migration in the
union is as follows:

U wH wH NA

oM

ZOifwﬁ—wﬁZ%—g+%MandM>O

<0ifwf}—w§<%—g+%MandM>O.

Let MY denote the optimal migration level within the union, w4 and W% denote
wages at MY. Then two migration profiles of the union are considered:

1. Migration quota:
— =+ —MY (14)

2. Migration ban:

The union migration policy is the weighted average of the individual migration profiles
of the two countries. If Country A accepts migrants more aggressively than Country B
wishes to send them, the optimal volume for the union will be below that of Country A
and above than of Country B. In the opposite case, when Country A wishes to accepts
less migrants than Country B wants to send, the union preference will be above that of
Country A and below that of Country B.

When the social costs of immigration are reduced to zero, A = 0, the union prefer-
ence equals the free market outcome, because the migrants in the union do not impose
any negative effects on the income of other migrants. This intuition is formalized in

Proposition 1.
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3.6 Comparison of outcomes

In this section I compare the four migration outcomes: free market, preference of Coun-
try A, preference of Country B and preference of the political union. As a starting point,

let me recall the optimal migration levels:

MMC
Market: i — wh = —HE (15)
. HA AMA
Country A: Wy <1 77 MA) = A (16)
_ MP 5 MPC

Country B: wf[ (1 - ﬁ) - wg = F (17)

MYC  AMY

S A =B

Union: wy —wg = e + A (18)

where w3y, Wy, W3 and Wy, S = A, B, are wages in migrant sectors at respective migra-

tion levels. The four outcomes are depicted in Figure 3.

0.15
MM
\\\\\\\ MA
..... MB
L mY
"__ A1
=

0.05 -
0.5 A 1

Figure 3: lllustration of the migration outcomes for the following parameter values:
Z4=2 74=15 NA=NB=1 HA=HB =05,3=~v=0.5, C =0.15.

The immigration quota M* defines the volume of immigrants that is best for the
receiving Country A. When the social immigration cost parameter A declines, the country

accepts more migrants.
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The market outcome defines a migration level when workers are allowed to move freely.
The worker’s decision to move, as given by maximization problem (5), weights the wage
differential against the marginal migration costs. It ignores the social immigration costs
and the negative effect of migrants on their own income through the diaspora effect.

The preference of County B defines the volume of migrants that is best for its welfare,
which consists of the income of workers in the non-migrant sector, stayers in the migrant
sector and the emigrants. When the wage differential is sufficiently high, Country B can
increase its welfare by expatriating some of its workers to work in Country A where they
are more productive. As the number of emigrants increases, the wage in the destination
country falls, thus decreasing the income of migrants (diaspora effect). The optimal
emigration quota for Country B is when the wage differential equals the marginal decrease
in the migrants’ income plus the marginal migration costs. This compares to the market
migration level, which disregards migrants’ effect on their own income. Proposition 1
shows that the negative diaspora effect decreases the optimal volume of migrants for the
source country relative to the free market level.

The union outcome describes the case when both countries can agree on such a level
of migration, which is best for the world. The union quota is thus a weighted average of
the preferences of sending and receiving countries; it accounts for the wage differential,
social and individual costs as well as the negative diaspora effect. Since in the union
migrant workers stop being migrants (their well-being is cared for by the planner) the
negative diaspora effect is internalized. For this reason Country B always benefits from
coordination.

Two propositions below rank the migration outcomes depending on the value of the

social cost parameter.
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Proposition 1. If A = 0, the outcomes are ranked M* > MM = MY > M5B,

Proof. If A = 0, then from equations (9) or (16) it follows that M — oo. Next,
MM = MV because equations (15) and (18) are the same. Further, I subtract equation
(15) from (17) to obtain:

R pMPB y y N C

If MP > MM, then the LHS of (19) is negative but the RHS is positive, which is a
contradiction. If MP = MY, then the LHS is negative but the RHS = 0, which is again
a contradiction. Then M? < MM is the true relationship, because it does not produce a
contradiction.

By the transitivity property the ranking M4 > MM = MY > M?® follows. O

Proposition 1 establishes the first key result of the paper — over-emigration. If workers
are allowed to move freely, the market outcome delivers more migrants than the quota of
Country B, M™ > MB. In other words, more people move than is optimal for the source
country. Compared to findings of the brain drain literature, this result suggests that
emigration of a marginal worker decreases output in the sending country by the worker’s
wage; emigration does not decrease the income of stayers; and, finally, the emigration
of MM — MPB extra migrants is harmful to the source country, because they excessively
decrease the income of M™ migrants who are already in the destination country.

Further, since the union preference internalizes the negative diaspora effect and when
the social immigration costs are zero, the union quota equals the free market level of
migration. The political union prefers to have as many migrants as workers who wish
to move. This result also follows from the application of the First Welfare Theorem.
In the absence of social immigration costs the receiving country prefers the open door
immigration policy, because the marginal benefit of an additional migrant is strictly
positive. This result is not uncommon in the literature; Giordani and Ruta (2011) and

Bianchi (2013) are most recent studies that confirm it.
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Proposition 2. There exist Ay and A,, such that:

MA> MY > MY > MB if A< A (20)
MM > MA> MY >MB if A <A< A, (21)
MM > MB > MY > MY if A> A, (22)

Proof. The three cases are depicted in Figure 3. It follows from Proposition 1 that A/
and M4 do not depend on A, they are parallel lines with MM above MB, 2MX _ oM5 _

0A 0A
0, MM > MB.

M4 is a continuous function decreasing in A. For small values of A M4 is above
MM and for large values M* is below ME. There exist a unique point A; at which M4
intersects M™ , such that if A < Ay, M4 > MM, and conversely, if A > A;, M4 < MM,
Similarly, there exist a unique point A, at which M“ intersects M, such that if A < A,
M4 > M5, and, conversely, if A > Ay, M4 < MPB. Since M4 is a downward sloping
line, it first crosses M™ and then MZ, A, < A,.

MV is a continuous function decreasing in A. For A =0 MY = M (Proposition 1),
and for A > 0 MY < MM. For small values of A MY > M?", and for large values
MY < MB. There exists a point at which MY crosses M? and this point is unique. If
I add equations (16) and (17) I get equation (18), which implies that M4, MY and M?
intersect in one point, As. If A < Ay, MY lies below M4 but above MZ, M4 > MV >
M?B, and conversely, if A > Ay, MB > MY > MA. O

Conditions (20)—(22) are depicted in Figure 3. Condition (20) describes the case
when due to low social immigration costs the immigration quota is set high enough and
it exceeds three other outcomes. In this case the quota will not be exhausted, because
less migrants wish to move under the free migration.

When condition (21) holds the social cost parameter is high enough and brings the
immigration quota below the market level. This establishes the second key result of the
paper. Given the finding of over-emigration, enforcement of the immigration quota by
the host country benefits the welfare of the source country, because it reduces the volume
of excessive migrants from MM — MPB to M4 — M?7, thus reducing the negative diaspora

effect. Contrary to the well-acknowledged opinion, that developed countries should accept

24



more migrants to increase the welfare in the developing source region, if condition (21)
holds, enforcement of the quota actually benefits the source country.

If condition (22) holds, the social immigration costs are too high and the immigration
quota is set too low. If the quota is enforced, there will be rationing of migrants and
under-emigration with respect to what is best for the source country, the union and the

market.

3.7 Comparison with brain drain

The brain drain literature finds that emigration of skilled workers decreases the welfare
of those left behind and reduces economic growth in sending countries (Bhagwati and
Hamada, 1974; Bhagwati and Hamada, 1982; Dustmann et al., 2011; Mountford and
Rapoport, 2011). In comparison this result establishes that if the welfare of the will-
be migrants while they are in Country B is accounted for, the effect on stayers is zero.
However, if the will-be migrants are excluded from the welfare, then for given M the
marginal effect on stayers is negative.

The marginal effect of emigration on stayers and will-be migrants from equation (11)

1s:

ow? owB
LAl 4 (Y —m) S 0, (23)
The total effect is also zero:
M B B
/ LB%%—F(HB—m)%U—dem:O. (24)
0

Suppose now that a social planner knows M in advance and wishes to compute the
welfare effect on stayers excluding the will-be migrants while they are still in Country B.
The marginal effect is then:

B
owy

om

B
—i—(HB—M)aw—H<O for M > m. (25)

LB
om

For M > m the marginal effect in equation (25) is negative, and for M = m it is zero.
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The total effect is therefore negative and given by:

M B B
ow ow
LP—L + (H? — M) L dm < 0. 26
/0 om +( ) om (26)

Unlike the brain drain literature, the non-positive effect on the welfare of stayers holds

for emigration of workers of any skill level and from any migrant sector of Country B:

medical professionals, construction workers, computer scientists or cleaners.

4 Conclusions

In this paper I analyze the welfare effects of migration for three parties involved: migrants,
receiving country and sending country. As stated in many studies, workers move in
response to the wage differential between countries after deducing individual migration
costs. Thus, when deciding to move, individual workers disregard their effect on the host
and source countries’ welfare as well as other migrants. The free migration level confronts
the immigration quota of the receiving country; all prospective migrants move as long as
the market level is below the quota, and the prospective migrants are rationed when the
quota is below the market level.

In the absence of social immigration costs, immigration strictly benefits the receiving
country. When these costs are not zero, the immigration quota is determined when the
marginal increase in the host country workers’ income equals the marginal increase in the
social costs.

For the source country, emigration is found to decrease the output by the worker’s
wage. This however does not affect the income of stayers. I find that there is always over-
emigration with respect to what is optimal for the source country, because the individual
decision rule does not account for the migrants’ effect on their own income (diaspora
effect), which is negative since migrants cluster in the same employment sector. Over-
emigration is harmful to the source country welfare. Under certain conditions the negative
impact of over-emigration can be reduced when the destination country enforces the
quota.

The source country prefers to coordinate the immigration quota with the host country,
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because in the coordinated outcome of the political union the migrant workers stop being
migrants and the negative diaspora effect is internalized. When the social immigration

costs are zero, the union quota delivers the same outcome as the free market.
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Appendix

Table 1: Standardized migration statistics.

8¢

= 2 ) & = . < < S =) Q 4 X i <) < o o) = a
= & S E & £ E £ 5 & & =z & E Z E & 2 E 8
Permanent inflows and outflows in 2010, per one thousand of local population®
Inflows 11.7 104 2.9 2.4 8.1 3.4 2.2 3.4 17.2 8.4 2 31.5 6 3.9 8.4 7.1 13.3 6.6 2.8 9.4
Outflows 7.9 . 1.4 0.6 3.3 0.6 . . 8.4 8.2 4.2 15.2 4.9 8.4 2.4 0.5 4.6 2.4 . 7.3
Inflows in 2011 by category of entry, %
Work 1.4 18.3 . . 33.1 5.8 11.9 6.4 2.1 9.0 . . 19.6 16.3 5.7 40.5 5.1 10.9 21.9 29.9
Free movements 63.7 39.6 . . 174 39.0 30.3 0.0 71.4 59.9 . . 50.9 71.8 35.9 28.2 67.4 56.9 36.3 49.9
Accompanying family 0.9 0.0 . . 14.6 0.0 0.0 7.8 0.0 0.0 . . 5.9 4.0 0.0 1.2 0.0 0.0 0.0 0.0
Family 23.2 36.2 . . 11.8 34.3 42.9 66.3 18.8 24.7 . . 12.3 7.0 39.6 27.4 18.0 21.7 35.3 18.7
Humanitarian 10.3 5.9 . . 1.2 174 5.4 13.1 5.8 5.3 . . 5.1 0.9 18.7 1.3 9.5 10.5 0.1 0.2
Other 0.5 0.0 . . 21.9 3.6 9.6 6.4 2.0 1.1 . . 6.2 0.0 0.0 1.5 0.0 0.0 6.3 1.2
Stock of migrants in 2010, % of population
Foreign-born 15.7 13.9 6.3 4.5 11.5 4.6 8.6 12.2 26.6 13 10.9 37.6 7.7 17.3 14.8 8 11.6 11.2 . 14.5
Foreign nationals 11.1 9.8 4 2.1 7.4 3.1 6 7 22.1 8.3 7.1 44.1 6.2 . 6.8 7.6 7.6 4.6 4.2 12.4
Unemployment rate in 2011, %
Native-born 3.4 5.8 6.8 11.1 8 7.6 8.5 9.2 3.1 5.4 17.4 3.4 6.9 14.1 6 8 2.7 3.8 13 19.5
Foreign-born 8.2 15.1 8 9.5 9.4 15.2 15.1 9.1 6.8 9.5 22.2 6.3 14.5 17.3 16 11.7 7.7 9.2 16.9 31.5

Share of foreign-born
in tot. empl., %, 2010 16.5 13.0 2.8 2.1 13.3 3.8 11.1 15.8 27.2 14.3 11.5 48.7 9.4 17.2 14.4 11.8 9.5 11.3 9.1 17.0

Difference in education level shares: recent migrants (2000-2010) minus young resident workers**

Low 16.4 18.0 6.9 2.3 14.1 29.4 23.9 26.4 11.8 17.7 41.9 1.0 . 9.0 20.7 28.9 . 17.6 11.1 13.3
Medium -21.2 7.3 -42 86 6.1 -6.6 -124 -12.0 -22.0 -31.2 -8.8  -26.5 . 3.8 -288 -12.0 . -10.1 8.9 13.3
High 4.7 -10.7 -28 6.4 -202 -228 -11.6 -14.4 10.1 13.5 -33.1 25.4 -11.8 -12.8 81 -17.0 -11.5 -7.5  -20.0 -26.6

Source: author’s illustration using data from OECD (2011) and OECD (2012).
* National definitions of migrant.
** “Low” refers to less than upper secondary attainment, “medium” to upper secondary and post-secondary non-tertiary, “high” to tertiary.

A dot means that the data are unavailable or the estimate is unreliable.



Table 2: Migrants’ employment by sector and occupation group.
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Distribution of migrants across employment sectors in 2011%, %
Agriculture and fishing 0.9 0.6 1.2 . 0.5 2.6 1.3 2.2 1.2 0.7 8.9 . 2.4 2.2 0.6 4.0 . 1.7 . 5.7
Mining, manufacturing
and energy 17.8 133 31.1 239 10.6 15.3 11.7 12.9 18.4 25.6 13.4 6.8 13.9 171 13.2 20.6 12.0 14.5 14.1 9.3
Construction 11.8 9.6 10.1 7.9 5.7 6.1 12.3 9.3 8.0 7.0 19.2 9.9 1.8 4.2 4.1 13.6 6.2 4.2 9.9 10.5
Wholesale and retail trade 14.6 118 151  16.1 13.2 12.8 11.7 13.9 14.2 12.7 14.6 10.8 11.8 16.3 11.1 10.1 11.2 12.6 13.3 13.6
Hotels and restaurants 12.1 8.2 5.6 5.7 9.2 8.5 7.0 10.5 7.7 8.8 12.1 5.9 7.5 11.7 7.2 8.8 6.8 6.8 10.5 16.1
Education 4.3 5.5 5.2 9.8 8.2 8.1 5.2 5.8 5.3 4.5 1.5 4.1 9.5 49 113 1.9 6.5 6.6 9.1 2.2
Health 9.5 10.9 4.6 9.4 15.6 11.7 11.6 12.1 13.1 10.7 3.2 7.4 21.5 144 193 4.8 24.3 16.4 7.2 5.0
Households . 2.2 . . 0.4 . 5.4 1.4 1.3 1.1 14.7 3.5 . 1.0 . 17.0 . . 5.1 14.9
Administrative 2.6 9.9 3.1 4.5 4.1 2.5 6.4 2.4 2.2 2.4 0.9 14.4 3.2 2.2 3.7 1.4 3.0 6.3 7.1 2.0
Other services 25.8  28.0 239 20.1 324 32.3 27.5 29.5 28.6 26.6 11.5 37.0 28.0 26.0 294 17.7 28.5 30.8 22.2 20.6
Difference in occupation shares: recent migrants (2000-2010) minus young resident workers

Elementary occupations 171 114 9.4 1.8 10.6 17.9 15.2 14.6 4.7 14.3 38.7 3.1 19.2 17.7 125 34.2 14.2 16.2 24.6 34.0
Clerks, service workers, skilled
trades, machinery operators -1.2 0 -1.7 54  -4.2 3.3 0.6 3.0 1.7 -5.3 2.6 0.8 -74 3.8 185 -14 -1.0 5.8 7.4 5.5 2.9
Professionals, senior
officials and managers 1.9 -5.6 -0.8 11.7 -75 -6.0 -2.9 -16.3 11.9 -2.4  -254 14.3 -8.6 -28.8 -1.1 -9.3 -3.8 -13.8 -183 -20.3
Technicians and
associate professionals -17.8 -4.1  -14.1 9.3 -6.5 -126 -15.3 0.0 -11.3 -14.5 -141 -10.0 -144 -74 99 -239 -16.3 -9.7 -11.8 -16.5

Source: author’s illustration using data from OECD (2012).
* ISIC classification, rev.3.

A dot means that the data are unavailable or the estimate is unreliable.
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