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ABSTRACT

Crossing the Rio Grande: Migrations and the Welfare State*

This paper studies the macroeconomic effects of an inflow of low-skilied
workers into an economy where there is capital accumulation, endogenous
labour supply and heterogeneous workers. We find substantial dynamic
effects, with adjustments that resembie those tnggered by a sudden disruption
ot the capital stock and significant long-run changes. We examine the
interactions between migration and three different redistribution systems and
find that these schemes change the dynamics and lead to prolonged pertods
of adjiustments. The aggregate welfare implications of migration are sensitive
to the redistribution system. Without redistribution there are gains and when
the state engages in redistribution gains disappear and different types of
agents bear the costs.
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NON-TECHNICAL SUMMARY

Migrations trom less developed areas into the OECD have been substantial in
the past and continue to be non-trivial. For example, within the 16 member
countries of the EU, {legal) netimmigration has accounted on average tor
0.5% ot the native population in each of the fast ten years (see OECD, 1995).
it is also predicted that these flows might get targer in the tuture, for exampie
due io the establishment of the Schengen group in Europe. Moreover, it is well
documented that migrants are, on average, less skilled, heavier users and
mare permanent recevers of welfare benefits relative to natives. Furthermore,
these tendencies have become sfronger over time, at least in the United
States, with recent cohorts of migrants being less skilled and more frequent
users of welfare provisions than older ones (see e.g. Borjias {1985)).

At the same time there has been political pressure to regulate the flow and
gualifications of the migrants {e.g. Australia and Canada), to restrict the type
ot labour activities migrants can undertake and the benefits they enjoy. The
latest example oif this type is the US lilegal Immigration Reform and
Immugration Responsibility Act, passed in 1996, which excludes even legal
migrants trom certain welfare benefits (Supplementary Security [ncome, tood
stamps and, in some cases, Medicaid) enjoyed by natives and naturalized
citizens, disregarding the fact that these migrants might have pad socal
security taxes in the past. it has been estimated that such & change could
affect 450,000-700,000 legal migrants in the United States, a little less than
0.5% ot the population, with budget savings ot about 1.5 billion dollars.

We investigate whether and to what extent migration flows mduce suhstantial
macroceconomic consegquences in the receiving economies. In particular, we
ask three questions: (a) What are the macroeconomic effects of an inflow of
low-skilled migrants? (b} How do migrations affect the welfare of natives? Are
different types ot agents equally affected? (c} Does the kind ot income
redistribution system in place in the host country matiers tor welfare? We
study these questions within a model with capital accumuiation and
endogenous labour supply. Besides these two aspects, our mode! has two
other important ingredients. First, we consider migrations of low-skilled agenis
into an econamy inftially composed of low-skilled and high-skilled agents.

The existence of skill differentials 1s important tor two reasons. First, when
entering the labour market in the host countries, low-skilled mugranis may
cortribute to widen the wage gap between high-skiled and itow-skilled
workers. Second, skill differentials will have mmportant consequences tor
government transter policies.



A second key ingredient of the model is the presence of a weifare state
redistributing ncome between different types ot agents. Most industrialized
countries have developed extensive redistribution schemes over the last three
decades and social insurance programmes have become one ot the major
sources of government budget outlays. We consider three different
spacifications. In the first the government taxes high-skilled agents at a fixed
rate and redistributes the proceeds io low-skiled agents. This ‘passive
redistribution’ scheme resembles the system in place in many countries betore
the welfare state was increasingly developed through the 1870s. In the
second specification the government keeps the distribution of net-income
constant over time, an egalitarian system that resembles the welfare state in
place in, tor example, the Scandinavian countries and in Canada. In the third
system, which we call ‘insurance’ system, the government vanes taxes 1o
insure the net-income of low-skilled agents. This system is similar to the one
used in Germany in the years iollowing unification and s one of the systems
currently under consideration by the fiscal authority of the EU.

Our three mamin resulls can be summarized as toliows. First, the
macroeconomic adiustments and the Jong-run changes brought about by low-
skilled migrations are quite substantial and should not be ignored as a
possibie source of fluctuations in the economy. Second, the presence of a
welfare state magnifies and distoris the adjusiment process to the new steady
state. Third, the interaction between migrations and the welfare state 15 crucial
to understand the sign, the magnitude and relative welfare gains ot different
types of agents in the receiving economy.

Short-run adijustments are caused by a temporary decrease in the capital-
labour ratio: such a change causes a redistribution between wage and capital
income, which affects investments and labour supply. In the long run
investment, consumplion and output per-capita decreases because of the
larger share ot low-skilled agents in the economy. When taxes are held
constant over the adjustment path and the two types of labour differ only in
productivity, wages will be unchanged in the new steady state. in this situation
migration 1s welfare improving: low-skilled workers are unaffected while high-
skilled workers, who permanently own more capital per-head, are better off. if
different types of labour are smpertect substitutes in production, migration will
fead to a widening of the wage gap that will persist even in the iong run. Thus
an inflow of low-skilled workers will be harmtul tor the low-skilled workers in
this situation.

When marginal taxes are varned n response to migrations, the
macroeconomic outcome i1s altered because ol the effects brought about by
the varations n marginal taxes. With the egalitanan system, the decrease in
low-skilled income and the larger number ot welfare recipients torces higher
marginal tax rates on skilled agents and reduces the amount of redistribution



tunds avallable in the medium—long run per low-skilled worker. Thus, the
welfare of both types of agents decrease. Under the ‘insurance’ programme
only the high skilled bear the increased cost of the welfare system. Hence, in
direct contrast to the case when taxes are constant, we find that low-skilled
migrations produce substantial welfare losses for high-skilled agents.
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1 Introduction

Migrations {rom less developed arens mnto the OECD have been substant:ai in the past and
contimie to nen-trivial, For example, within the 16 niember countries of the EUJ, {legal} net-
nnnugration has accounted on average for (.5 pereent of the native popuiation m each of the
st ten vears (see OECD, 1995). In many of these countries, overall population growth: would
have been negative had it not been lor the mflow of mgrants. It 15 aise predicted that these
Hows mught get farger in the fnture, for example due to the establishment of the Schengen
groug 1 Europe through which border controis are bewng serapped (see the Economust, 1008).
Moreover, 1t s well documented that nugrants are, on average, less skilled, heavier users and
more permanent receivers ef welfare benefits relative to natives {see eqr. Chiswick (1986), OECD
{1995} and Borjas and Hilton (1996)). Furthermore, these tendencies have become stronger over
tine, at least n the US, with recent cohorts of mugrants bemng less skilled and more frequent
users of welfare provisions than older ones {see e.g. Borjas {1985)).

At the same tune there hos been political pressure to reguate the fliow and qualifications
of the nugrants (e.g. Asstralia and Canada), to restrict the type of labor activities migrants
can undertake and the benefits they enjoy. The latest example of this type 15 the US Hlegal
Imnpagration Relorm and Imnngration Responsibility Act, passed in 1996, which excluges even
legal nugrants trom certain welfare benefits {Supplementary Security Income, Food stamps and,
In some cases, Medicaid) ensoyed by natives and paturalized eitizens, disregarding the fact that
these mugrants nught have payed socal secunty taxes in the past. It has been estunated (see
Super and Daskal (1997)) that such a change coudd affect 456,0600-700,000 legatl sugrants m the
US, a litile less than 0.L5% of the population, with budget savings of about 1.5 billion dollars,
Such attempts to shield the welfare of natives suggest that nugrafions have a non-negligible
waeroeccononic effects on receving economies and that there may be mportant interactions
between smgrations and the welfare state determming the magminde of the impacts.

In this paper we investigate whether and to what extent mgration fiows induce substantial
MIACTORCONOIMC conseqiiencas n the recerving economes. In particular, we ask three questions:
(s} What are the macroeconome effects of an inflow of low-skilled nugrants? (b) How do

nngrattons affect the weifare of natives? Are different types of agenats equally affected? (¢} Does
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the kind of income redistribution system 1n place in the host country matters for welfare 7

We study these guestions within o general equilibrim model with caputal sccunmlatson and
endogenons labor supply. Both features are crucad to discuss these ssues from a dynamie pomt
of view: captad scoamalation s upportamt because 1t leads to long-run effects which could be
very different from short-run oues and endogenons lzbor supply grves room to the ceonomy 1o
adjust production opportumties even i the short run. Besides these two aspects, our model
B Two other unportant mgredients. First, we consider nisgrations of low-skilled ageunts wsto a
heterogenons economy intinlly composed of low-skilied and high-skilled agents. The existence
ol a skill differential between the sugranis and the average nabive ss of potential macroecononne
supertance for 1wo reasons. First, when enteripg the labor market the host countries, low-

skilled mugrants may pnt downward pressure on the low-skilled wage s contribite to widen

the wage gap between higleskilled and low-skilled workers {see Katz and Murphy (1992} for
some evidence oo the wage premanm e the U5 Secondly, skl differentials will have unportant
conseqnences for government transier policies.

A =econd key ingredient of the model, which adds realisin to onr analysis, 15 the presence
of a welfare stale radistributing wcome between different types of agents. Most industrinlized
countries have developed sxtensive redistribution schemes over the ost three decades and social
ssrance programs have Lbecome one of the major sources of government budget outlays, We
vonsider three different specifications. In the first the government taxes high-skilled agents at
a fized rate and redistributes the proceeds to fow.skilied agents. This “passive redistribution”
seheme mught be thonght of the system in place 1 many comrtnies before the welfare state was
mereasingly developed through the 1970, In the second specification the government keeps the
distributron of net-income constant over time, an egalitaren system that resembles the welfare
state m place m ez the Scandinavian conntries and m Canada. [n the third system, which

we call “insurance” system, the government varies taxes to msure the net-meome af low-skilled

v
agems. This system s sunilar to the one used in Germany i the years followag the unifica-
nar (see Schrettl (1992)) and is one of the systems currently under consideration by the fiseal
anthority of the BU. The three systems differ m the way mugrations affect marginal taxes and
smce varinbons 1n tax rates change capital acoumulation and laber supply, the macraeconomie

outcome of migrations erucially depends on the which of the three systems 15 i place.
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Onr three mam results can be summarized as follows. First, the macroeconomuc adjustments
and fhe long run changes brought about by low-skilled migrations are quite substantial and
should not be sgnored a as possible source of fluctuations in the cconomy. Second, the presence
of a wellare state magnifies and distorts the adjustiment process to the new steady state. Third,
the mleraction between migrations and the welfare state 15 crucial to understand the sygn, the
magnitade and relative welfare gams of different types of agents :n the receiving economy.

Short run adjustments are cansed by a femporary decrease i the capital-labor ratio: such
@ eliange causes a redistribntion between wage and capitat income, which affects investments
and inbor supply. [n the long-run the new steady-state features mvestment, consumption and
output per-capita which are fower than those observed prior te the immgration flow because
of the rger share of low-skilled agents in the economy. When taxes are neld constant over the
adjnstment. path and the two types of labor differ onty i productivity, wages will be unchanged
i the now steady state. Long-run wages depend on the capitai-output rafic, which 1s not
altered by immigration simee 1t s deternuned by a2 modified golden rule retationship that invoives
vreterences, technalogy and tax parameters. In this sttuafion nugrations are welfare improving:
tow-skilled workers are unaffected while high-skilled workers, who permanently own more capital
per-head, are better off with gams of about 0.5% of per-capsta consumption.

i different types of labor are imperfect substitutes 1 production, there will also be a gap
m the relative wages of the two types of agents over the adjustment path that will persist even
in the Jong-run. Thus an mflow of low-skilied workers 1s no fonger Pareto improving since low-
skilled workers will be permanently hermed while high-skilled workers will substantsally benefif.
Izt per-caplta terms, gans are still sizable and of the order of 0.2% of per-capita consumption.

When marginel taxes are varsed in response to mugrations, the macroecononue outcorme 1s
altered because vanations in margmal taxes permanently distort eanital accumulation and affect
inbor suppiy decwions. i turns ont that the dynamies of aggregate variables under the latter
two redistributive programs are very sumilar but the welfare consequences are different. With the
egalitanan system, the decrease 1n low-skilled income and the larger number of welfare reciments
forces higher marginat tax rates on skilled agents and reduces the amount of redistribution funds
available 1 the medium-long run per fow-skilled worker. Thus, the welfare of both types of

agents decrease and, I per-capiba terms, the receving ecenomy 1s now willing to devote 0.5%
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of consumption to keep migrants out of the conntry. Under the “insnrance” program andy high-
skilled bear tae mcrensed cost of the welfare system. Hence, in direct contrast to the ease when
taxes are constant, we find that low-skilled nugrations produce substantial welfare losses for
high-skilled agents with costs of the order of .5% of per-capita consumption.

The remainder of the paper s organized as follows: section 2 presents our modef; section 3
disensses the dyneme effects of lnbor magrations: section 4 repeats the analysis upder vanous

welfare systems; Sechion 5 compufes the welfare costs of nuigrations and section 6 concludes.

2 The Model

The mdel we choose to addr the questions posed in the imtroduction has several important
features. First, smee we are concernced with the mmpact of nugrations on a single and jarge
econorne untt suek as Enrope or the US, we consider an cconomy which s ciosed (o moveinents
of goods and capital and sgnere the consequences on the sending country. This allows us to
wolte the elfects due to agent’s mobility as a source of dynamie adjustments and provide a
measnre of overall gmins/eosts that a typieal developed countries may ineur a8 a conseauence of
nngraton flows. Considening a two-conntry version af the model wounld not add much o the
aualitative conchusions once we take mio aceount that mosi nugrants come from large pools
of unemployed i the sending econemy and that production possibilities m these conntries are
unlikely te be altered 218 1 consequence of the migration. Second, sinee we wish to examine the
dynamie adiustment of macroecononne vanables we will cinploy & standard neo-classicat growth
maodel with camtal scenmulation sed endogenons laber supply. Third, we assume that native
agemts are heferogenous along twe dimensions. First, we assume that the receiving economy
has two types of agents that differ i ther productivity levels {(as i Kydland (1984, 19935)
amd Rios-Rull (1593)). We consider an heterogencous labor force since we are particularly
sterested in modelling nugration #ows whose skill composition differs from the onc of natives.
In setting up the economy we follow Kydland and mode! productivity differences as exogenous
and constani over tune. Second, we assume that the two fypes of agents have different access
to financal and capital markets. In particelar, high skilled agents have free sccess to asset
and msurance markets whieh allow thom to smooth consumption over tune, while low-skilled

apents face borrowing constrimnts, The fact that low-mcotne heuseholds are restnicted from
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accessing financial markets 13 well docimented i the literature. For exampie, Campbell and
Mankiw {1989) and Mankiw and Zeldes {1991} have estimated that approxsmately 50% of US
households are lguidity constramed. A large proportion of migrants who move to Europe or the
Siates owns littie or no capital and are de-lacto restricted lrom eagaging in borrowing activities
so Lhey may be thought of as liguidity constrained,

In what follows, we go a step further and assume that low-skilled agents are unable to
mtertermporally smooth consumption. This assumption 15 a short-cut to modelling a more
realistic eredit constramt structure, 15 partly made for computational ease, but 1s reasonable i
our context for at teast three reasons. First, given the structore of the model and the shocks
we consider, fow-skilfed agenis will never save aiong the adjustment path and if they had initiat
wealth they would rin it down to zere to shield consumption losses. Second, 1 the US about 25%
of the houschoids nold either negative or no weatth and the hiead of the household 1s typically
low-skilled. In Buropeazn countries this number varies from 5 to 20% bwt it 15 still true that,
typreally, the head of a household with no wealth has tow skills. Third, first generation iow-
skilled mugrants transfer o farge poriton of ther income back to thesr home country at regular
penods, tend to live close to the subsistence level and are typically unable to purchase isurance
contriacts or asscis whiel wonld allow them to limit their mncome uneertamty.

We let the wdex ¢ == u,s denote the two groups of agents (s denotes high-skilled and u
denotes low-skilled}. The number (sneasure) of agents of type @ at time 1 is given by N} and we
define v, as the tune & population share of high-skilled agents.

We assmmne that there s & jarge number o competitive firms reating lactors of production
from the households. Production takes piace usmg labor m efficency units (H*) and capital
(K} and we assume that the production funchion s Cobb-Douglas with constant returns to
seate. Hours in efficieney units s modetled as o CES-aggregate of the two types of Jabor with
an elashicity of substitution of 1/p. We assume that high-skilled hours are more productive
than low-skilled hours and let w > 1 denote productrnity differences. When the two factors are

perfect snbshitutes H* = H® < wH* where H* denotes totat number of hiours of workers of type

i

$Bome authors {see Rios Rull (1993}) consider low-skilled workers o better substitute to capital than to high
skifled workers in production. We do not foliow this route since there 11 sulficient evidence, at least in Europenn
countries, that mugrants take wobs which locals do not wish to do so no crowding out ot camtal oecurs.
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The maxumzation problem of the representative finm 18 given by:

{H‘“.!l;txi' } [w(H,“")l“' + (H}‘)}"”']m K7 - wfHY — wlHY - K, (1)
HEEErT Y R

where M= NP - B B is the number of honrs of o worker of skill 1% Converting (1} in per-camia

terms ssing onr defimtion ol 4, we abtam:

. JRCCER
% Ay & I Tl EET TSR
s,y [0 (L= )b ] e
" k
eyl (1~ e hE - r,(;;;) 2)
H

where all lower case kettors denote per-capita vanables nnd gf the growth rate of the popmiation.

in competitive markets all factors are paid therr margnel products seo that:

o F5 -
w] = wuy (Wmh‘
(¥ = )i

The problem of low-skitted is the following:
max Y ﬁ‘ Ui, 1) (3}
&Ry 3

subject to a sequence of budget and tiune constramts:
of < ugtif{l — 7'} {4)

k<l (5)

where oY

denotes consumption of goods, ¥ is leisure, A" is hours worked, 7% is the net marginal
wmcotme tax rate {including transfers), 7 is the subjective discount factor and where we have
normalized the time endowment to one cach period. Assummg that the atility function 1s
of CRRA type, U{c} ) = == ([(c“)ﬂu {!")‘“ﬁ“] o i), tie solution to the problem is:
B 0% gt 0towd, of = (110 ph

The eptimization problem for high-skilled workers s

o ma.\. ﬁ)zﬁi{](c;!lf} (6)
R B

*This mplicitly assumes that all agents of the same type work the same number of hours. We wnite it like
this, however, only to save on notahon.
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subject te & sequence of budget and time constramnts:
o + /7 S (wphy + ek /e )(E - 7)) {7
Fali<l {8)
and the capstal accumulation equation:
s = (1= 6)% 42, (9)

where 2 denotes investments, 7 the tax rate on skilled agents, § is the depreciation rate, and
g” is the population growth rate® If we assume that the utility function 15 of CRRA type, the
ntertemporal and intratemporal optumality conditions are :
1~
TR
A= BB A (1= 8) fary, + (1 = 7))

=w; (i - 7)

where A 1s the multiplier on the budget constramt (7), gi,, 15 the growis rate of the high-
skilled poputation, and 6% is the share parsmeter that enters as the power of consumption n the
utility function. The first of these conditions equates the marginat rate of substitution between
consumption and lewsure to the rejabive price, while the second gives a standard Euler equation.

We assume that there 1s a government whose mum 15 to redistribute mcome across classes of
ngents wvia taxes and fransfers and i 15 forced to do this by balarcing ifs budget on a period-
by-period basis, We assume that 7* = 7 — uy, 50 thal p 15 2 tax rebate on low-skilled workers,
that 77" is cither a parameter or 15 endogenously chosen to target a cerfam redistributive policy,

while jiy 15 endogenonsly determined to satisfy the government budget constrant:
nr = (- T - {10

where 37 and yj* are the taxable incomes of the two types of agents.

In the aggregate the tollowwng mcome composition and resource constraints must hold:
—_— > {13
wo= v — (L= wdy {11}

o=y + (1= e} + 2 {12}

s
Jrad Sesy

e E;

e
Tyt

‘Equation {9) is derved umng BN = Ky, ko = ke and

e+
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3 The Dynamic Effects of Labor Migration

We modet fow-skilled smymations as an exogenous femporary increase in the growth rate of
low-skilled workers, NF. While 1l s casy fo endogemze mmgrations a5 & lunetion of business
eyele conditions, we negleet this possibility smee nugrations to OECD conntries are primarily
due 1o politieal and family rernifieation rensons {see ORCD 1005)  The temporary inerease
m the prowth rate of low-skitled workers has two demographic effects: firsi, 1t increases the
aggregate popuiation growth rate and this change produces short run dynamcs. Seeond, there
15 o permanert offect on the composition of the population which alters long-run conditions.
These two effects can be worked ont in the followng way, Assame, without less of generality,
thatt the growth rate of the high-skilled population, g7, 15 constant over tune and equal to g*

and that the growth rate of the tow-skilled population s given by g = {1 +e;}g* where £; 18

i
possibly an auwtocorreiated process. Define the following recursive vanable: T = ] (T +e) =

{1 +e) ., My =i. It then follows that: -
) {1 90} Hegy +90 .
T = = 7 g 13
i1 {1 =50 Tk + 1 v {13)
i
F = -_—— 14
fas {1 =)0k + 0 (14)

Henee, the growth rate of popuiation 1s stationary as long as e, 15 stationary, while there 1s a
permanest effect on the composttion of the population regardless of the assumed process for ¢
This unplies that mgration flows create both short-term and long-run changes i the receiving
economy with the latter changes due fo the fact that skill differences are exogenous so that

migrants can not mvest to umprove thes skills,

3.1 Long Run Effects

As mentioned, a temporary imflow of low-skilled workers permanently decreages the share of
nigh-skilled workers m the population and this decline, in turn, alters hours in efficiency units
and may affect the capstal-output ratio. In appendix A we exanune how the endogenous varables

change a3 a function of the parameters. To summarize the mamn pomts: steady-state levels of

‘Endoagenous migeations would probably dampen the quantitative effects we will deseribe without altenmg the
qualitadive pattern.
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ontput, efficency sours and the capitai-output ratio are given by:
Ly {1-a)/
y= Sl (,{“)€ ° ﬂ{hc)llll—ﬂ)
y
h = ()T (=) )
E ByP(l—o)(1-7%)

A T
wiere varables without time subsenipts denote steady-state leveis.

Note that the capitat-output ratio 15 determined by the parameters of preterences and tech-
nelogy and by the tax-rate levied on high-skilled agents. Thus, if taxes on skilled ngents are
held constant, the capital-output ratio 15 not affected by the mflow of low-skilled workers and
changes 1 aggregate activity are exctusively deternuned by the changes in efficiency hourss.

When there are productivity differentints and the two types of labor are perfect substitutes,
an nflow of low.skilled agents (& decrease in v} lowers efficiency hours, per-capita cutput,
mvestment ang consumpiion i the long run.  Bfficency hours decline as high-skilled hours
devresse because of o positive wealth cffeet. Natsve low-skilled hours and income are unaffected
by migratiens 1o the long-run becanse the wage rate 1s copstant,

When the two types of labor are mmperfect substitutes the results depend crucally on the
vaites of p and . In the Appendix we show the following two results. First, independentiy of w,
skilled hours decrease (increase) with migrations when the clasticity of substitution exceeds (is
below) 1. With nmtary elasticity of substifution, skilled hours do not depend on vy. Second, for
# sufficiently high share ol skilled werkers, hours in efficiency umts increase following migrations
tor 2l p > 0. When ~ 15 moderately low, hours 1 cfficiency units mncrease with migrations only
if the elasticity of substitution between the fwo types of labor 15 sufficiently small.

In the cases we consider more rensonable {exther high elasticities of substitution and/or high
mitial shares of skilled workers} the steady-state capital stock and output per-capita decrease
following low-skillest muprations; high-skilled workers work fewer hours, mvest less but have
higher eapital income and consumption; low-skilled workers earn lower income and consume less
in the long-run because thesr relative wage declines.

When tixes respond to migrations, the steady-state capitai-output rzlic s alfered since

marginal taxes distort the accumulation of capital. Hence when an inflow of low-skilled workers
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icreases the size of the welfave state, there will be a seconed source of negative long-run effects

on output m addition to those cormng throngh changes i hours m efficiency umts,
3.2 Calibration

We calibrate the madel to match annual data and try to nge standard parameter values whenever
nossible. The deprocution rate 1s set equal to 1090 and the mterest rate to 4%. The labor share
of income o 1s set to §4%. We also assume that the population growth 15 stationary n the
steady-state. For moderate valies of the mcotne fax paramerer these values smply a capitak-
ontpitt ratio close to 2.5. We set the imtertemporal rate of substitution to 0.5, and assume that
# is equal to 0.3, This mplies that low-skilled workers use 30% of their non-sleeping time on
market activities, In general, high-skilled workers will not nse 30% of thewr time on market
activities beeanse they are more productive, ows the capital stock and face a different tax rate.

The productivity differentinl w15 & parsmeter for which we have less mformation. Kydland
{1984} and Rios-Rull {1993) suggest a value of 2. Here we use w = 1.3 in order not to exaggerate
the difference botween the two types of workers since low-skifled agents hold no capital. We
assinme that the share of low-skilled sgents s 25%. This s consistent with our estimates of
tow-skilled agents holding negatsve or zero wealth from the PSID and mformal caleniations
performed on seme Buropean countres.

There are many estimates of the elasticity of substitntion between high and low-skilled
workers, 1/p, i the litersinre depending on how workers are divided. For example, Katz and
Murphy (1992} classify workers as having a college or a high schoof degree and obtain a pomt
estunate of 0.7 with a standard error of (.15, The classification closer o ours 1s probably the
one of Bean and Pissarides (1991) who divide workers nto manual and non-manual m UK
manufacturing industries. They find that the point estunates of the elasticity of substitution
varies between: 0.2 and 2, with large standard errors, so that one can net resect the hypothesis
that 1t 15 equal miker to zero or to one. Because of this large range we examine two cases: one
where the two types of workers are perfect substitute (p = 0} and another where the degree of
substitntability s moderate (p = 6.253) and discuss whal happens when p mcreases,

In what follows, we examine the dynamc adjustments foliowing a temporary but persistent

magration shock which changes the composition of the population n the steady-state from 75%
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1o 73%. We model e, as an antoregressive process: g = theee_, -+ v where ve s vid. N(0,02)
ang ¥, which measures the persistence ol the nugration process, s set to 0.6 so that current
mflows signal future inflows of the same sign.

In our baste simulatsons we set all taxes and redistributive parameters to zero. This step s
useful in order to understand how mngratien disturbances affect the business eycle properties of
an economy i solation from issues of redistribution and welfare. Since most of the migrations
i the 1950°s and the 1960Fs occurred in a situntion where the welfare state was smal or non-
exmstent, our comparative analysis may highlight why public perception toward nugrations has
ehanged dramatically over the tast 10-15 years and why countries have engaged in actsve policies
designed to curb or select the type of mugrants allowed in the country.

Baseline parametiers values are summarnzed in the table 1.

Table_1: Baseline Parpmetors
7

o pif g al|# | gty e | w
064 0903 gasla fo 1 (0¥ 1063 13

(3]

The adjustients in the endogenous varables followsng & migration disturbance are in Figure
¢ for the case of perlectiy substitutable labor, and 1w Figure 2 for the case of imperfectiy

subatstistable Inbor.
3.3 Dynamics with perfect substitutability

The response of aggregate variables s sunilar, i some respects, to the adjustments brought
abenit. by a sudden disrupfion of the copital stock. On impaet an inflow of low-skilled labor
decrenses the capitatlabor ratio (measured in efficiency umits) and this causes the interest rate
to inerease and the wage rate to decrease. Since the return to capital 15 high, investments
merease, Aggregate consumption decreases and high-skilled agents work more and lower their
censumption i order to rebuild the capital stock. Cutput {per-capita} decrenses on impact
because the rise in skilled honrs is not sufficient to counteract the decrease s the capital-labor
ratio. The magnstude of these changes s significant: for example, output and consumption
per-capita drop 0.75% and 1% below therr steady state values within the first five years of the
adjustment, while investment mereases up to 2% on ympact.

Over the adjustment path, the wage per efficiency umt decreases (because of the nitial drop
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i the capital-dabor ratio) and then returns to 1is onginal steady-state value and the mterest
rate mereases and then returns to the mmtial level mn the long rua from above. The process s
refatively slow with significant adjustments still taking place ten years after the shock, The
differentl behawvior of the roiptat rates of the two factors of production mduces a substantiag
redistribution of income across clisses of azests over the adjustment path, In fact, low-skilled
workers’ inceme and consmmption decline. However, high skilled income increases while their
consiteption drops moere than that of low-skilled agents imitially, as they attempt to reconstruct
the (per-capita) camial stock, to rise above the pre-mugration level alier 16 yoars.

In =sumn, there are two highly mtertwined cffects following a low-skilled mugration. First, there
s redistribution over the business cyele with holders of capitsl benefitting and workers bemng
worse off as competitton from the migrants decreases the wage rate. Seeond, there s a strong
wealth effect i the long-run since high-skilied workers, which are now a smaller fraction of the
popufation, permanentiy own more capital per head. This makes their income and consnmption
permanently higher and ther hours permanently lower sinee the refative abundance of low-skilled
labor, combined with their witlingness to work more, produces substitution trom ligh-skilted to
low-skitled labor in production.

The model of Ambler and Paguet (1994} with stochastic camital depreciation also generates
responses which are gualitatively similar to ours, Two differences, however, can be noted. First,
a temporary disturbance to the depreciation rate of capital does not change the steady-state so
none of the long-run effects we describe are present 1 therr paper. Second, our model can also
e ynerpreted as one with stochastic depreciation with the main difference bemny that now there
15 & stochastic adjustment cost to mvestment as well. Because such adjustment cost 1 stochastic
and countercyelical, the responses of investment and output following a magration disturbance
are smatler i nimgnitude and less persistent than those presested by Ambler and Paquet,

H 18 worth noting that onr set-up leads to dynanncs which are different than those typically
encountered in models with & fixed eapital stock (see e.g. Benhabib {1996)) or 1z open economy
models with the domestic interest rate fixed at a world level, In models with fixed capital
stock an inflow of labor typeally leads to » once-and-fer-all change in the eapital-labor ratie:
if nugrants earry less capital than the average native the capital-labor ratio decreases, thereby

making capital owners better off and workers worse off and vice versa if the mugrants carry more
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capital than the average native. These are roughly the effects we have found at impact 10 our
set-up. However, because we allow for capsital accumuiation, the adjustment process and the

fong-run effects will be more mnteresting 1 our model.

3.4 Dynamics with imperfect substitutability

The dynanues of sggregate varables when tabor s imperfectly substitutable in production are
net substantially altered and only mvestment shows a sizable change, with the impact increase
now heng smalier. With sufliciently low substitutability, the relationship between hours 1n effi-
cteney unts and 7 can change sign and this mdeed happens here; long run output, mvestsnents
and the capital stock are now higher than i the onginal steady siate.

The major difference m the dysannsces between the perfect and imperfect substitutable cases
s that now there 1s a wedge befween high and low-skilled wages. The reason for this 1 clear:
unless high-skilled ngents mcrease thewr labor supply substantially, an mtow of low-skilled labor
st anerease therr relative wayge. Whether this also jeads to an absolute inerease i high-skilled
wages depends on the exact vahie of, among other parameters, the elasticity of substitutien
botween the two types of labor. In Figure 2, the absolute wage of high-skilled apents decreases
on unpact bilt mereases over the adjustment path and in the fong-run therefore reprocucing the
skill premsum observed in many GECD countries m the 80's {see Gotischalk and Joyce (1991}).
For lower etasticities (p = 1) high-skilfed wages even wmerease on unpacl.

Over the business cycle, Lthe presence of & wage gap preduces an additional source of tedis-
tributtion of income across the two types of agents. The redistribution from low te high-skilled
agents % now substantial because it ocenrs in conjunction with the redistribution from labor to
capttal previously discussed, making low-skitied agents much worse off, This redistribution takes
place not only i the short-run but also m the long-run since iow-skilled (high-skifled) wages
will be permacently betow {above) thetr rutiat level, Thus, low-skilled consumption decreases
mere fhan i the previous ease while high-skilled consumption rises above the initial level much
faster and incresses more 1n the fong-run.

In concluson, we find that mederate flows of low-skilled agents whien change the compo-
sition of the population by 2% over thirty years have substantiai macroeconomic consequences

which trigger dynamic adjustments i aggregate vanables similar to those obtamed with a sud-
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cden disraption of the capital stock. The adjustments occur 1y conpanction with o sizable meome
redistribution between classes of agents: there s redistribution between wage earners and capital
owners a8 the real rate mereases while the wage rate declines, and there may aise be a redistriba-
ton between iow and high-skilfed wage earners if the two tvpes of labor are unpertect substitutes
i produciion. Because relative wage changes dopunate i magmitude relative changes o the
prices of capital and abor both over the business cyele and in the long-run whenever p 2 (.25,
the conclusion that low-skilled sugration will be strongly encouraged by high-skilled agents =
also valid in situations where either the iterest rate 1s tied down to world market conditions or

the camital stock s fixed ®

4 Dynamics with a Welfare State

15 this sectian we study whether the presence of a government, whick: eithier passively er actively
pursues redistributive policies, changes our conclnsions abont the dynamie effects of low-skilled
labor nugrations. In all cases we analyze we assune that government policy 15 exogenous. The
endogemzation of these policies, tor example, through veting over the redistributionary policies
15 possible bit we believe onr exogeneity assumpiion 1s reasonable since here we consider only
margnal changes m the population commosition.

We consider three different redistribution schemes:

o i passive rule {PR) m which the mncome tax rate 15 taken parametncally,

e an egulitorian rule {BR), where the mcome tax rate on high-skilled workers s chosen so
as to keep the ratio of after-tax mcome of high to low-skilled agents constant;

s an msurance rufe (TR) where the government mmsures the consumption of low-skilled agents

"We have exammed the sensitivity of our results to vanouws changes o the parameters of the model In
uarticulor we have considered altersng the persistence of the mgration disturbance, we have exammed transsent
nmgrations, m the sease that abter the nitial disturbances there will be anether shoek of similar or smaller
magmivde n the opposite direction, and we have studied what would happen with mugrations of high-skilled
agents, Ly generad, when mugration flows have low persistence the buswess cyele/redistribution consequences are
reduced sce wn deciding ther optimal response agents heavily discount teture nugration developments. With
transient oogrations the compositional offect 15 smaller so longerun changes are smaller. In addition, over the
business evele the magnitude ol the responses ot aggregate and sectonad vanables 15 smaller since changes m the
population are expected to be reversed. Finally, when mugrants are more skilied than the average native but they
: the same per-capiti camtal stock and when ¢ = an iid sheck we abtm the opposite of sur basic results:
wo obsorve # decrease i omvestment and interest rates and an ncrease m the wage rate and in activity m the lony
run. Thas, low-skilled patives will favor migration fiows of high-skilled agents whe carcy relatively large amounts
nf eapital with them,

iy
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from agy type of fluctuations.

Under PR, the government sets 77 = 77, W, and vanes g, period-by-perod so as to satisfy
the government budget constramt (10). In the ER-system, it chooses the income tax rate on
high-skilled agents (77} and the franster rate {g,} to satisfy 1ts budget constraint and to target

a mven mcome difference between the two groups of agents, ne.:
Q= w =00 - {7 -l {15)

where 4 15 the wedge between the after-tax income of the two types of agents.

Under IR, taxes and transfers are chosen to satsfy the government constramt and to make:
(= —m))uf =F" (16)

where 5™ is & constant.

Thoe resson for studying these three redistribution rules 1s simple. The first one 18 chosen
as a benchmark: we would fike to know how the responses of endogenous vanables are altered
when # government, without an explicit objective function, 15 present in the ecoromy. The
second rule 15 very common both in theoretical studies examming the static effects of migration
{see Rammn and Sadka (1995)) and v the real world (see, e.q., Canadn and the Scandinavian
conntnes).  Egalitanan rules are also sufficiently popntar as redistributive tools 1 stendard
models of public finance (see ez Anerbach and Kotlikoff {1987)) to grant them a particular
status i owr study. The third mde has been designed keeping in mund both the structure of
the model, where tow-skilled agents are nnable to insure mncome fluctuations, and some of the
concerns of Bnropean policy makers, whe foresee the provision of public msurance over the
business cyele as a future task for a European fiscal unit {see e.g. Padea-Schioppa (1987)). Note
that the ER rale allows for fluctnations in low-skilled workers' income aver the business cycle
as long as they are proportionat to high-skilled income, while this 1s not permitted with the IR
rile.

We assume that before the expernments take place the wecome lax rate on skilled agents 15
5%, a value close to those observed in many countries once it 13 taken mto account that our tax
rate refates onty to the parts of the government bhudget asseqiated with redistribution. To save

space we concenirate on the case p = 0. When p > 0 the redistributive cffects of a migration
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disturbance are sunply exagerated so that the gualitative featvres of the dynasmes are similar,

but the quantitative changes sre more dramatie.
4.} Parametric Tax Rule

The mupulse responses obtamed under the PR rule are n Figure 3 and, mn the case of aguregate
vanables, display are no major gualitative changes relative to those of Figure & Moreover, the
decisions of high-skilled agents are imchanged relative to the baseline model, The reason 1s that
when 77 is constant over the cycle, high-skilled agents behave as if the tax rate were zere {except
for the change 1 the elasticitios due to vanations w the capitai-output. ratio}.

The maor difference retative to the responses of Figure 115 for low-skilled agents. Beeause
the tax rate on high-skilled workers 1s constant and the namber of low-skitled workers mcreages,
the per low-skiied worker transfers decrease. This 15 clear from the dynamies of p which not
oty declines, but s negative, mplying higher taxation for ow-skilled agents, Hence ther
consumption drops over the busmess cycle making them worse off relative to the baseline case.

Fhus, a passive redistribution scheme does not shield ow-skilled agents over the business
cyele from the negative consequences of low-skilled migrations. Ou the contrary, with a para-
metne lax rule, Jow-skilled workers are penalized i two ways. First, gnmigrant competition
m the Tabor market makes their wapge, income and consumption decline, Sceond, because the
amount that high-skilled workers contribute to the welfare system shrinks and the share of low-
skilled workoers increases, low-skifled agents are taxed more heavily to make up for the loss of

gavernment. revenue and the larger numbor of potentil recipients of the transfers,

4.2  Egalitarian Tax Rule

In this exercise we treat i as a parameter and the benchmark value corresponds to the value
unplied by a 5% meome tax rate on high-skilled agents. Given the parameters ol the model, this
unplies that the low-skilled after-tax meome 13 31% of the after tax income of the high-skilled
before any shock takes place® The impulse responses following a migration disturbance appear

i Fignre 4. The mest important change 10 per-capita varsables relative to the baseline case

5\We have also expenmented with a set-np where 37 15 a determimsstie tunction of . This myght be refevant
s terms of politicat cconomy based determination of redistribution. The dynamscs generatad are gualitatively
sunilar 1o these obtmped with parametsic tax rules but the cifects are magnified. We do not report this case
beeause such effiects are likely te take place aver longer horizons than those that we are mamnly concerned with.
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ceeurs because the marmnal tax rate for high-skilled agents increases discouraging mvestments
both on mmpact and over the business eycle and leading to a more pronounced negative long-run
cifect on ouiput, mvestment and the captal stock,

At the sectoniad jevel changes are substantial. Because an mflow of low-skilled mugrants
alters the wmcome distribubion in faver of capstal holders, the government taxes high-skilled
workers/capital owners more heavily. This makes their consnmption decrease on unpact and be

porsistently lower over the busmess eyele. The higher tax rate increases the pooi of revennes

available for redistribution and this has bepeficisl effects on low-skifled consumption on inpact.
However, the tavorable outcome 15 only femporary and fow-skilled consumption decreases over
the business cyele. The serease 1 taxes also adversely affect high-skilled mcome over the
bimimess evels and this limits {he amount of redistribution that the welfare state can engage
. Low-skilled agents will therefore also bear higher tax rates over the adjustment path which,
combined with a lower wage, ake their consumption lower than in the two previons coses.
Finally, because the composition of the population permanently changes m the long run, fax
rates on Loth types of agents will permanently inerease.

[n swm, this redistribution scheme has nuportant side effects m the presence of migrations.
With an inflow of low-skilled agents, the “size” o} the wellare state mereases and skilled agents,
which are a smaller fraction af the population must contribute to a larger percentage of total
governnient revenies. Because they are taxed mose heavily they contract investmoents and thism
iirn generates a reduetion of per-capite income that exceeds that observed in the two previous

LHSE

Natiee that this ocenrs despiie the fact that the alter tax reat rate of interest 1s positive

over the business cycle. Thus, this redistributive system shifts a substantial portion of the costs

from low-skilfed fo high-skilled agents both over the business cycle and in the long run.
4.3 Insurance Tax Rule

The responses of the varables following a nugration disturbance are s Figure 5. In general,
nggregate dynanucs are very sinilar to those obtmned with an egalitanan tax mie.

The responses of sectorial variables are more dramatic begause of the associated tax cffects:
an miflow of low.skilled agents lends to higher marginal tax rates on high-skilled agents and this

serease s now iarger than in the previons case. Hence, investments will be discouraged and the
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negative effect on the fong-run capital stock 15 larger. This process 15 somewhat self-enforcing:
tax rates must increase along the business cycle because of the negative effect that such an
merease has on capital acenmulation, and this leads to magnified effects both over the business
cyeie and in the long run.

By elinunating short run fluctuations m low-skilled consumption, this rute heavily penalizes
righ-skilled workers m the presence of migrations since low-skilled income declines while at the
same fune there s a larger number of people that needs to be msured. Compared with an
egalitanan rule, the burden of the short run adjustment 1s now totally tilted toward hign-skilled

agents which now bear up to an 18% mcrease in their marginal tax rate over the business cycie,

4.4 Summary

To summarize, the gualitative and guantitative macroeconomue effects of labor migrations are
altered when there s & government redistribuling sncome across classes of ageats and the mag.
nitude of the changes depends on whether tax rates vary or not over the adjustment path, With
fow-skitled rmgrations, the size of the welfare state increases. Whes high-skiiled agents’ taxation
s insensitive to busimess cyele conditions, redistribution policies harm tow-skilled agents who are
uow worse off because there 1s & smaller poo! of resources o be redistributed fo a larger aumber
of agenis, When high-skilled workers contribute with varying amounts to the welfare state over
the business eycle, the cyclica! consequences may be more dramatic as the tax dismncentives de-
press capial accumutation and per-capita income. With egalitanan taxes both classes of agents
are penalized. With sssurance taxes, the full burden of the increase i the welfars state falls on

high-skilled agents and the depressing effects on econormie activity are significantly larger.

5 Quantifying the Welfare Consequences of Migrations

The analysis so far has demonsirated that jow-skilled migrations may have very different implica-
tions for the income distribution of the receiving country depending on the type of redistributive
policy pursued by the government. Without taxes, skilled agents/capital holders benefit from
nugrations, With redistributive taxes the burden of mgration costs 1s shifted in part or com-
pletely onto high skilled workers and capital owners.

Inx this section, we ask: how much are natives willing to pay n terms of consumption 1n arder
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to keep msgrants ont of the country? In other words, we ask how much a country 15 willing
to devete to programs which would restriet the How of mngrants in exchange for loreign aid
programs to countnes with a potential pool of nngrants. This question 18 not purely academic.
Several countries, e.g., Italy m the ease of Albama, have engaged in active forengn aid policies
to eurlr massive inflows of mugrants responding te political and economie changes oceurring in
the sending countries. Others, e.g. the Scandinavian countries, where well developed welfare
states are in place, nught find themselves burdened by the potential costs of admstting mmgrants
wio the country. Fo avoid this the US has diverted funds from welfare provision of mugrants to
programs controlling borders easily penetrable by sugrants.

We compute welfare measures along the lines of Lucas (1987) and focus on long-run welfare
compartsens, In particular, we compute the pereentage change in consumption such that the
utility of the native population 15 the same belore and after Ipw-skilled migraiion ¥ Deeause
native papnlation 15 heterogeneous, we compute two such measures. The first imputes all the
costs or gans to skitled workersfeapitalists. The other measure nssumes that the twe different

groups of native houscholds share the costs or gamns and weights the fwo groups by their mitial

share of the population m the secal welfare function 8 This gives us the followsng two welfare
IRCIASITES:
R AN e
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where of{e]}) denotes high-skilled consumption prior to (after) the milow of low-skilled workers,

i) are hours worked prior to (after) the milow and
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We conmder: {i) zero taxes, (i} o constant mcome tax rate cqual to 5 percent, (iii} an

egahitarmn tax-system, and (v} an msurance tax-system. In all cases we assume 5 = 0.7 and

It 15 possible also to evaluate the welfare offects taking the dynamic adjustment path into account, but we
choose to abstract fram this i order to get o welfare metrie that is more easily intorproted.

*Zince there 11 not umague welfare tupetion tor the case of heteragencous agents, the proposed measure s a
sumple utilitanan function that gives cqual weights to loeal agents.
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compute X's for 1 to 5 percent changes in the composition of the population.

In each case we look at the welfare effects for three relative productivities parameters: w =
1.0, so that the only difference is due to the ownership of the capital stock; w = 1.3, and
w = 2.4 which s the parametenzation of Kydland (1995)., As w inereases, the productivity
difference between the average natives and the migrants increases. Alse, we exarmine results for
two different valnes of the elasticity of substitution, g = 0.0 and p = 0.25.

Before discussing the resuits, it s worth stressing that our caleulstions may be affected by
several mechamsms not modeiled 1n tke paper. In particular, we have assumed that the skill
differences are exogenous. It has been observed that second generation imnngrants do not differ
significantly from natives in terms of skills. However, 1t 1s also true (see Felderer (1994)) that
human capitat accumulation of nugrants 15 slow. While we believe that skill acqusition s an
smportant 1ssie one needs 1o modet before taking a firm view of the welfare costs of migrations,
we also believe that, as a first approximation, 1t is mteresting to compute these costs disregarding
this wsie {Storesletten (1995) considers a modet where these effects are taken info account}.

Part A of Table 2 examines the case where there 15 ne redistribution: it 1s elear that m this
case migrations mcrease welfare, For example, when w == 1.3 a mgration flow that changes the
eompasifion of the popukation by 2% in the fong run smereases consumpbion of high skilled by
0.4% and aggregate nafive consumption by 0.25%. Furthermore, the welfare gan 15 mereasimg
i the seze of the migration flow and decreasing i the productivity differentzal. The intuition
15 strmghtiorward: an mflow of low-skilled labor unembiguously leads to a welfare gan for the
ecapialists. I the capiial stock were Kept constant, capitalists wonld enjoy a higher 1ncome
hecange of the higher return to capital, This 1s the case investigated by Berry and Soligo (1969),
Borjas {1994a,b} m a medel with homogenous natives, and Benhabib (1996) in & model with
heterogeneons ageats. However, since here there 1s an mmcentive to accumulate capital, the
economy ends up i a situation where capitalists hold per-household more capital in the new
steady-state. Hence, they will nnambiguously be better off and the magnitude of the gamns s
proportional to the size of the inflow. When the productivity differences increase, the change 1n
the uutral effective capital-labor ratic g smaller, less new capital will be accumulated and the
amount of camtal per-head 1s fower in the new steady state. Clearly, welfare gains are smaller

when the two groups share the benefits,
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In Panel B the income tax 1s eonstant bui the effectyve redistributien to the low-skilled agents
1 vaned so that the govermment budget constramt s satisfied. Note that the welfare gans for
Igh-skilled agents are exactly the same as in Panel A. This 15 because o income tax different
than zero lowers the capital-output ratio and output but not labor in efficiency units. Hence, m
percentage terms, Ehe consumption of high-skilled sgents increases exactly by the same amonnt
as i the case of zero taxes, Low-skilled workers welfare, however, declines substantilly since
lewer resonrces are avallable for redistribution and high-skilled workers canno! compensate jow-
skifled agents for the loss. Hence, ageregate welfure declines and the cconomy will be willing
to mve 0.2% of per-capita consumption to keep migrants away, Once agam, wolfare osses are
mCressing m w and decreasing in v,

The results obtamed with an egalitenan ride {Panet C) differ frein the previous two cases
becanse the margmal meome fax rate chamges m ithe new steady state, Onece agamn, when
the ratio of the after tax meome levets of the two groups s kept constant and equal to 7, an
inflow of low-skilled labor mercases the before tax inceme of high-skilled ngents. This unplies
a wolfure loss for high-skilled workers, which agam 1s decreasing in v and increasing s w simee
the tax distortions are larger the more productive high-skilled workers are. Because low-skilled
agents benefit from this program, the economy wide losses are smatler than those suffered by
high-skilled agents for eaclh value of w and .

With an issurance system {Panel D}, the wellare effects of migrations are very similar to
those in Panet C. In this case taxes need to be mmereased in order to mmntan the after tax income
that the welfare state promised to the low-skilled. The costs lor skiled agents/capstal owners
merease with w, because when productivity differences are sufficientiy small, the redistribstion
from wage to capital income 18 small. Note that in this latter case, simee tax rates are slightly
higher than those expenienced with an egalitaran rule for each level of w and =, costs are
significant for high skilled workers while low-skilled agents welfare 1s unchanged.

When the two types of labor are nnperfect substitutes in production the gualitative effects
are similar. The only significant difference ocenrs for w = 2.0 in the case of ne taxes: now there
are aggregate wellare losses while before there were gmins, This s duc to the fact thot when
the productivity parameter s high, the wage premnum between the two types of labor 1s large

leading to largor losses for the low-skilled component of the popuiation. Twe other facts need to



6 SUMMARY AND CONCLUSIONS 22

be noticed. First, tax rates with ER and IR ruies are larger than in the perfectly substitutable
case beeanse the before tax mncome differentinl between the two types of agents 15 much larger
here. Second, the magmtude of the gamns and lesses m the four different schemes 15 magnified.
For example, when there are no taxes nigh-skilled agents would be willing to give up 1.4% of
annual consamption to admit low-skilled nngrants which change the composition of popuiation
by 29 but they are willing to pay up to 0.6% of thewr consumption when there ate msurance
taxes to keep the same flow of migrants away. For even higher vaiues of p, the magnitude of the
wellare gams/losses 18 dramatie. For exampie, when p = 1 high skilled tax rates permanentiy
merease Lo T.7% 1 the ease of insurance taxes with an ageregate loss of about 1% of per-capita
consumplion.

To smn up, the quantitative welfare effects of low-skilled labor migration erucially depend
on the size of the unmgration fow, the relative productivity difference between migrants and
natives and the redistribution system i pleee i the recesving country. When the receiving
conntry does not engage in redistribution, migrations are unambigueously wellare mmproving for
nigh-skilied agents and the country as a whoele and, notwithstanding the possible short-run costs
associated with adjustments of the capitat stock, they should encourage migration of this type
of agents. However, if the recerving country does engage m redistribution, as 1s common i most.
OECD countries, there are large welfare costs, which, depending on the exact redistribution

scheme, are born by different classes of agents.

6 Summary and Conclusions

This paper analyzed the quantitative effects of low-skilled migration m a dynaruc model with
endogenous fabor supply and eapital accumulation. Immngration to OECD countnes has been
aubstantial over prolonged periods of time and ¥ seems natural fo mvesfiygate whether the
macroeconomie consequences of such flows are significant or not. Two charactenistics emphasized
m the literature are that mgrants to OECD countnes are less skilled and use welfare provisions
more than the average native and these aspects were meluded in our anatysis.

We find that an inflow of fow-skilled workers mduces substantial macroeconomie adjust-
ments, 1mnportant redistributive effects and significant welfare changes. The macroeconomic

adjnstments Tesemble, to some exfent, these that would take place if the capital stock were
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suddenty disrupted: we 1n fact observe higher mvestments over the adjustment path, and if ali
agents were identical, this would be the onfy change taking place. However, with a heterogeneous
worklorce there 18 tlso a composition effect which induces boih long-run changes and differential
uupacts on bigh and low-skilled agents. In the long-run, migrations decrease per-capita capital,
putpui and mvestment if the twe types af workers are perfect substitutes i production. High
skifled agonts are better off both n the short run and m the fong run becouse thar capital
meome increases while low skilled agents are worse off i the short run beeanse wages fall, bt
are unaffecied i the long ran. When the two types of agents are mmperfeet substitutes the m-
come gap between high and low-skilled agents = more pronounced hoth over the business eycle
and in the lopg run. Finally, when taxes are varied over the busmess eycle they distort capital
acenmuintion and labor supphy demstons and fead to prolonged periods of adjustients and more
pronounced declines i the standards of living.

An milow of jow-skilled Iabor preduces significant redistribution of income from wage to
camial iceme along the adjustment path since competition 1w the labor market depresses the
wage rate while the return to capital wereases. In addition, if the two types of workers are
yuperfeet substitute m producton, an mflow of low skilled workers mduces a wage prenuyum,

which produces a further redistribution from low

killed to high-skilled agents,

Some of our conclusions change when the government redistribntes seome mmong ciasses
of agents. With a passrve redistributien rude jow-skilled agents are worse off in the long run
even when the two types of labor are perfect substitutes m production becanse there are more
agents to share a fixed pool of government revenues. With an egalitanan scheme, both types
of agents are negatively affected since a flow of low-skilled sgents forees high skilled agents to
finance a larger welfare state. Finally, when the government msures low-skitied consumption
over the busmess cycle, high skilled agents bear the entire cost of nugrations. Overall, these last

two redistribntion schemes shift the costs from low-skilled to high-skilled /capitalists providing

additional depressive effects on eapstal accumulation both over the busmess cyele and in the
long run.

We attempt to guantify the welfare costs of immgratien by computing the percentage change
m consumption, ovalnated trom one steady-state io another, which keeps utility anchanged

before apd after the low-skilled mgration flow takes place. When the cconomy doces not engage
i ) &
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in redistribntion, we find that there are aggregate gains, For example, the economy would be
willing to give up 0.2-0.4% of annual consumption to encourage low-skilled labor migrations
which change the composition of population by 2%. This result 15 well-known m modeis with
fixed capital stocks, reappears 1n our model and is due to the gains for capital owners induced
by the mflow of low-skilied workers. With a welfare system in piace bhese gains can be turned
into substantiai costs (up to 0.5% of annual consumption} with the quantitative features of the
results depending on the size of nugration flows, the skill differential in native popuiation and
the elastictty of substitution of the twe types of labor mn production.

It s 1mportant to stress that our analysis constitutes onty a first look at the compiex problem
of the macrocconomie effects of migrations and it would probably be mportant to endogenize
skill formation before we can give a definite answer to the guestions posed in the introduction.
Empinical evidence suggests that skill differeaces between natives and mugrants disappear over
trme, although at a very slow rate, and this may modify, i particutar, the results of our welfare
caicniations. Another interesting idea to investigate 15 whether mternational repercussions are
important and whether international aid schemes fead to improved conditions, narticular,
In the sending country. Finally, 1ssues connected with optimal migration policies 12 dynamic

settings offer interesting avermes for future research,
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Appendix A: Steady-State Bffects
1 this appendix we discuss the steady-state effecis of changes i the share of skilled agents. Given
a tax rule, the modet delivers the following steadyv-state conditions:

1-6 < s
B R v U (21}
¥ m { - 7Y) (22}
W o (*f:-) wyh*y? (23)
wt = a (L) (1= 0" (24
p=7" + (1 -y} +z (35}
e (BN
y== (;) ) (26)
k_gll-a} -
i - (27)
- p3(1-8
Ty =8
i Lk
S.»=;J-=(1—(1—5}/!1’)5 {20)
ATyt = - (] -y Tyt {30)
B m (v h Y T (L~ ) 0P {31)
A.1 No Taxes

In order to anaivze the 1ssues of jnterest it s convement to start by setting nl? faxes to zero. In this
cie 1t foltows from {27} and {28) that the captai-oniput ratic s

k Ag {1l - o

k_Bg '( ) (32)

y 1=-3{1-8)
which 15 nnafected by changes i . Hence lrom equation (26) 1t follows that the effects on agpregate
activity are solely determmned by the effect on k2, which from {31}, depends on skilied hours, the pro-
ductivity parameter w, and the shares of the two types of agents. Because skilled hours 15 the oniy

endogenons vanable, we first concentrate on the deterpnpation of 2%,
Combimag (21) with (23} and (22} wath (24), wmserting mte (25} and rearranging nves us:

) BN R LA T
(lmaxwa)(lw-;(T) )wam (33)

This relationship defines k* a5 an mnplicit hunction of 4. Note thet since 5 + o < L, that b* <0 =h"
1 general we cannot explicitly solve (33} for h*. We can, however, anaiyze the propertics of skilled hours

viewing {33} as a function smplicstly definung #° as a function of . The nght hand side of (33} does
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vot suvolve 4 and defines a funetion f{h°). £ decreasing e 0% F{0) = 0y limge—y, (7} = co.
Fr . by
Denote the lelt band side of (33 by o (W%, v}, Then % ={p-1{l -5, —a}Z (W) ! {4y
g’ )

41 -
aml == = (p— B{l —s:.—a)s (‘:“) {,:—*)' ":"7. Hence, g(R%, 5} 15 an mereasing function of

dulh® 4
S E L Ve

feofor p <1 and a decreasmy function of B* for p > 1. Moreover, fimys ..o,
e g, g0 5=l < o, and g6, > 0, My > 0L
Thus, § oand ¢ will have o smeane interseetion for &* €, 8] and at this eanilibruun g wilt cat f from
below so that the response of skilled hours to chianges 1n the skill composition can be determned from
the chamges g {h*.5) duoe te 3. Since #° s mereasimg i 7 for p <1 and deereasisg sn v lor p > 1,
an mflow of low-skifled agents will decrease skalled hours i the two types of labor are relatively good
substitutes and increase skilied Iabor supply if the two types of fnbor are relatively poor substituies.
To deternune the effect on hours w efficiency wts and therelore antput per-camta consider
Jiheye
iy

= (h"}7P fw(h“)“”-.“" (h" -+ .\Hﬂj"i) B8/ § Y Tl {34}
' iy ]

in genoral, this exprossion sannot be spgned. Wo can, bowever, say that when v s sallicenuy high,
the dervanive s negative since the Jast term o the square bracker will dommate for ¥p > 9 and this s
effeet 15 stronger the smadler 15 the clasticity of substitution. Thus, a large share of high-skilled agents,
rogethier with o low elasticsty of substitution, means that an inflow of low-skilled agoents swereases m bowurs
m efficiency nnits and aggregate activity.

When s sufficently low the above effect 15 small and steady-state resadis cruesally depend on the
elastienty of subsistnton. I the einsticity s bigh, we know that dh%/Jy > 0. Thus, 1t 15 espeaally likely
1 an isfow of unskilled apents will decrense actysty and the likelihood of this event is higher the larger
e I the elasticity ol substitution s low, decreassng + will probably have positive cflects on nctivity

bt the sy depeads erstically on other parameters.

Two speciad cowes, lor which an analvtic splution exists, are when the two types of lnbor are pertect
substututes, vevp = 8 and when there 5 a unnary clasticity of substitution, Le. p = 1. In the first case
we have

. n!t‘—{l—5:—(1):‘;»5{1[}(1,;;} N
W= a4+ (1l -s.—at{l-H {35)
e B0 -y =) N
hﬁn+ummam%wm (36}

=0 that an milow of low-skilled lubor decrenses skilled hours and “effective” hours for w > 1.
tn the second case () reduces o

b -t .
! =(lw.s_.wn}(lwl}}+n {37

o that A" 15 ndependent of 5. T, the effect on aggregue activity 3 determuned completely by
l AR AL

P,
the effict of 4 on (h")i"" Note that: sign (iff-{i‘,—’_;——) = sy (?fw - —;) . ‘Fhus, tor iarge enough <kill
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differences, or targe eacugh shares of low-skilled agents, an mflow of low-skilled agents increases aggregate

activity and vice versa lor low skill differences and kigh share of high-skifled agents.
A.2 Taxes
The nddition of taxes creates additional problems i sigming the denvatives and does not ailow us to
deliver any strayght mssghts. We can, however, note the following two principles:
{a} Apgregate distortions are caused solely Ly changes in the eapital income tax rate.
{15} Honrs worked are not distorted by marginal taxes.
The second prmeple follows fromn the homotheticity of preferences. For example, for jow-skilied
agents ol an optinumn, 5ng ther budget consirmnt, we bhave that —l—éf,;.- = T[—i'ﬁ Hence the meome and
. _ v
substitution effects of changes m margmai taxes cancel ont and this result holds at any poat i time so
that lalbor supply 15 not even adinsted to temporary changes m taxes. For high-skilied agents the result
onty holds at the steadvestate, Inserting (23) through (24} and (27) and (28} into {25} and rearrangnag
Lves s
By? {1 ~ a}
- 3{1-8)

This relationshin 13 1mdependent of {1 — 7*), invoives A ns the enly endogenous vanable and establishes

0 w{yh*y ™" .
{1 —8)h he re

{(-(1-8/g") = {38)

that bigh-skilled hours m the steady-state do not depend on the margnal income fax rate.

Since steady state hours worked are anaffected Ly changes 1 the margnal tax rate, steady stibe
output will change only if the camtal-outpt ratio responds {o marginal income taxes, Under the two
alternative redistribution sehemes where 7 15 adjusted following a migration, any changes 1 this tax

rate wili theretore affect capital accamniation and agpregate activity.
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Tuble 2. Welfore Costs of Migeations
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C. Egalitarian Tax-System
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Notes: A negative sign mdicates guns and a positive sign josses, w15 the productivity differential
Letween high and low skilled workers, 7 the tax rate on skilled ngents which either keeps the wcome

distriimtion or iow-skilled consnmmtion constant, Ay and Ay are defined in eguations (18) and {1%).
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Figure 2. Imperfect Substitutes
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Figure 3. Passive Redistribution
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Figure 4. Egalitarian Taxes
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Figure 5. Insurance Tax System
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