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ABSTRACT
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short run but no long run adverse effects on natmages.
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To capture the wage effects of immigrant supplyckedhe common strategy is to specify the
share of immigrants in overall worker supply oféy@sM;/(M; + N;) whereM; is the

number of immigrated workers ang is the supply of native workers. While this emgati
specification can be rationalized based on chamgésmand and supply and despite a
stronger focus on factor demand theory in receatsyat nevertheless lacks a microeconomic
foundation. In particular, a question left unansaden the literature is why and how a
rational wage setter changes the wage dependitigeamigrant share. One of the purposes in
this paper is to present a wage theory that incatps the migrant share as a wage

determinant in a bargaining framework and expltg@mpirical implications.

It is well known that studies on the wage effedtsranigration are inconclusive in the sense
that results vary considerably. When researchers tientified exogenous supply shocks in
natural experiments like the cases of “the Maratdift” (Card (1990)) or labor reallocations
following the Katrina disaster (De Silva et al (B))l. only small effects are found. Other
studies that do not explicitly focus on obviouskpgenous supply shifts yield widely
differing results. Borjas (2003) stands out inlitexrature as he presents evidence that US
immigration 1980-2000 lowered average wage by apprately 3 percent and wages of the
least educated by 9 per cent. Supply effects havaatessarily been properly identified
implying that the conclusion should be treatedomgel bounds.Card (2012) argues that
these results depend not only on less attractisenagtions of fixed capital supply but also on
assumptions of four skill groups and perfect ststbility between immigrants and natives.
Other assumptions in these respects are founddiest by Ottavio and Peri (2012) and
Manacorda et al (2012) and yield minor effects @g@s. Dustmann et al (2013), argue that
when the skill composition of immigrants differein that of natives and with elastic capital
supply, the effect on native workers average wagrildbe expected to be zero or even

positive.

This paper takes a different view and asks whyteowd the migrant share should affect
rationally based wage setting and to understandiiromigration affects natives’ wages a
structured model needs to be specified. Wage banggis widespread in the major
immigration countries of Europe and in the US latmarket as noted in survey evidence

provided in Hall and Krueger (2008). However, tiberature is, to the best of my knowledge,

! Borjas (2003) footnote 8, p. 1349.



silent on how bargaining determined wages are tftelsy immigration. | shall present a
bargaining model in which the migrant share ersisra determinant of the individual

worker’s wage.

The model predicts that it is only immigrants haviow relative reservation wages who
could be argued to have a negative impact on reitvages. These immigrants are
predominantly those from low wage countries. Thedltion is in line with what appears to
be the common attitude among workers that immignatiom low wage countries constitutes
more of a threat to wages than does immigratiom fhagh wage countries. The crucial aspect
in the model is that only immigrants with lowereegtion wages than natives exert a
downward pressure on natives’ wages in their banggiprocess. Assuming that reservation
wages of immigrants approach those of nativeseridhg run only recently arrived
immigrants from low wage countries should have aslv@age effects on natives. A
concomitant result is that immigration only hasrsihon wage effects and tapers off as the
immigrants from low-wage countries get assimiladed raise their reservation wages.
Immigration from high wage countries or from lowgeacountries and who immigrated a

long time ago should leave the wage unaffected.

These theoretical results are shown to be aptipatpd by the empirical results using
Swedish data for the penetration of foreign phgsisiwith well-defined medical
specializations. With a large number of controlshdw that immigration of physicians from
low wage countries have strong negative effectsaiive physicians’ bargained salaries,

while immigration from high wage countries haveanmnly very small effects.

1. A modd of wage bargaining and immigration

A standard wage regression of the penetration ofigrant labor can be thought of as
emanating from the following demand function fomsoskill group in period before

immigration:logw, = D; + ulogN; + € . An exogenous influx of labor immigrants resufts i

(Ne(14n)+My)

a wage change that equaleg w, = AD, + plog| ~
t

|+ €e=AD; + pu(ny + my) + €

wherem; = M;/N, andn; is the percentage change in natives equa} te S; +
QAlogw; + ¢. On reduced form the wage equatiod isgw; = X, + u*m; + €* where
X = (4D + pS;) /(1 — €Q) ande/(1-epn). Usinglog m; rather thamn; as an approximation,
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this equation can be transformed into an equatios am, +...2. While empirical work in
recent years has received a closer link to facanahd theory the literature is nevertheless
deficient in the sense that it does not offer ara@conomic foundation for why rational wage
setters would consider the migrant share as a deigeminant. Below | show how this can

be achieved.

| assume that wages are determined in bargainitvgelea the individual worker and
representatives of the employer. Assume that trgewate of worker, w;, is expressed as a
fraction of the individual’s productivity;, i.e.w; € (0, P]. Productivity is thought of as effort
times the price of the individual’s service. Sedteffort to unity, productivity will equal the

consumers’ value of the worker’s service.

The wage is assumed to be determined by the outobasymmetric Nash bargaining
(Binmore et al (1986)). In this bargaining, theiindual worker maximizes the difference
between the wage and the expected alternative wagghis represents the expected wage
obtainable outside the firm and is assumed iddrfocall individuals with the same
characteristics. The employer maximizes the pasiiiNference between productivity and pay
and the maximization problem is solved by:

1) w; = argmax|(w; — AP (P, —w) 7P,

wherep is the parameter representing the underlying l@irgapower of workers, with <
p < 1. The payoff in case of disagreement is assumeée tero for both the employee and

the employer. Maximization yields the well-knowrigmn

(2 w;i = BP;+ (1 —p)A;.

The determination o4 is of central importance. Like in the standard elpthe
unemployment rate is assumed to affect the alteeaiage as a determinant of the
probability of employment. The unemployment risklod individual native workeiris
assumed to be determined by the natives’ averagmpioyment ratey,, in the absence of
immigration. The rate is taken as exogenous byritieidual.

To get the employment probability, | also inclule tmmigration rate. | assume that

immigrants differ from natives only in one cruciakpect, namely that immigrants’

2 Using thaiog (M/N)(M-N)/(0.5M+N))=2(2m-1) for low migration shares.
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reservation wages are lower than natives’. Thasnatural assumption to make for
immigrants from low wage countries applicable @ ¢e accession to the EU of the new
member countries from Eastern Europe or for any s workers from low-wage countries

to the US or the EU. Immigrant workers’ low relaikeservation wages implies that
immigrants are more willing than natives to acgepst at a lower wage level. For upcoming
vacancies, a large stock of immigrants with lowereation wages will then reduce natives’
perceived probability of employment and hence lotheralternative wage. Thus, | add the
share of immigrants multiplied by one minus thatige reservation wage and the alternative

wage is then specified as:

(3) A= (1 -5 (1= W) =y ) W = (1= my(1 = W) — )W,

M;+N;

whereM; is the number of immigrated workers similai t&y; is the supply of native workers
similar to workeii andw' is therelative reservation wage, i.e. immigrants’ reservation evag
divided by natives'w; is the average wage for similar workefs— m(1 — w") —u,) is

now the perceived probability of obtaining a jowaigew;.

Since workers with identical productivity and chaeaistics are paid the same wage,
4) wi =W,

holds at the market equilibrium. Using (3) andi(4§2), yields:

x _ BPi .
(5) B<Wi = i mamawn o = i

Thus, the wage is restricted betwgkand productivity. Equation (5) states that theveat
workers can extract the maximum share of produgtiu; = P;, at full employmenty,=0)
and either with no immigrated workers(=m=0), or with a stock of immigrants with

identical reservation wages as natiwes;1.2 As unemployment approaches 1, and with a
positive migrant share (and<1), the wage approachesﬁ In an immigration country

BP;
1-(1-p)(1-m(1-w"))’

with full employment =0 andm>0 withw” < 1), the wage equalo

3 If the relative reservation wage is exceeds uity, in the case of immigrants from countriesighr wages,
one could think of a positive effect on wages ofrigration that would be consistent with a prodtttitboost
due to complementarity. However, | have parametdrthe productivity level and ruled out this po#iib
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2. Comparative static results

In this section, | explore how changes in immigmatand reservation wages affect the

bargained wage. Differentiating (5) with respectite migrant stockn, givenw'<1,

. w (1-whH(1-p)w _ _ a-whHa-pw? e
yields—— = — — ) (Lemwr s = 2P, 0 or, expressed as an elasticity:
wm _ (1-wH)(A-fwm
(6) omw BP;

Like unemployment, immigration exerts a restricteffect on wages expressed as the fraction
of productivity accruing to the worker. An increasdhe stock of immigrant workers lowers
the native worker’s wage if immigrant workers’ resdion wage is lower than native

workers’ reservation wages, i.&.” < 1. The effect is independent of the unemployment

L 92 (1-wh2(1-p)22 :
level. The second order derivative is p03|t§+n<§ = —WTM" > 0. The relation

between wages and the stock of migrants can begepied by the solid downward sloping

line in Figure 1:
Figure 1 in here

It is straightforward to derive the effect of ari@ase in immigrants’ relative reservation
wage as

ow _ m(1-B)w?

(7) awr  BP >0,

stating that, given the stock of migrants, the nisthe reservation wage raises the wage level
of natives. Immigration of workers with a high resdion wage, like immigrants from
countries of relatively high wages, will therefdrave a less adverse wage effect than
immigration of workers with a low reservation wafjlke immigrants from low-wage
countries. The broken line Figure 1 represents#se with a higher reservation wage and
indicates a higher wage at any migrant stock sk ahdicates that with a higher relative
reservation wage a migrant share increase will bav@re modest wage dampening effect

and that a larger migrant stock is required fontlage to come down to its minimum level of

B.



2m(1-Pwar
BP
given level of migrant stock, the positive wagesets become larger with higher reservation

The second order derivative of (7) is positi3‘?§vevr,v—2 = > 0, implying that, for a

wages. This is depicted in Figure 2 for the migstotk leveim;.
Figure 2 in here

For a given level of relative reservation wagelsrger migrant stockyy, shifts the intercept

in Figure 2 downwards. A comparison of Figureswd 2 shows that the highest wage level,

5 8
W= T

with unit relative reservation wages. The lattemaasion implies that immigrants with low

, iIs reached either at a zero migrant stock angtpositive migrant stock

reservation wages (recent immigrants from low wemntries) may exert a downward
pressure on natives” wage, while immigrants withhhieservation wages (recent ones from
high wage countries and workers having immigratézhg time ago) will not exert a

downward pressure on natives’ wages.

3. Putting numberson theory

One may proceed by considering the effects of lighemployment and refer to empirical
estimates of the wage curve. Differentiate (5)dbtge elasticity of wage with respect to

unemployment:

ow u -(1-Pu _ —(1-Puw

(®) i~ =

ouw  [1-(1-B)(1-mA-w")—up)] 8P

The slope of the wage curve has a more or less@gnaccepted value of -0.10

(Blanchflower and Oswald (1996)). Rewriting the w&jasticity_(l;:w = —0.10 as

_(1l;ﬁ)w = _2'10 and using this expression in (6) yields:
(6) owm _ Z(-whm+0.10

imw Un

No assumption about the unkno@sparameter is necessary. Table 1 summarizes the
elasticities as the migrant share is varied fded#int relative reservation wages and

unemployment levels.



Table 1 in here

Assume that markets recently have been opened tgasthe migrant stock level initially is
low, at, say, 2 per centnE2) and that the relative reservation wage consgtuis low, at,
say, 50 per ceniw” = 50) and that unemployment is at, say, 5 per cesb). This yields an
elasticity of -0.02 implying that an increase imangration that raises the supply of workers

by ten per cent would lower wages by 0.2 per cent.

Consider instead a situation long after openingfupee immigration. The migrant stock has
now increased to 15 per centH15), the relative reservation wage to 90 per ¢efit= 90)
while unemployment is constant at five per cenishelds an elasticity of -0.03. The effect
is now stronger since | assumed that migrant sbackincreased much more than relative
reservation wages. Assume instead that the migtaok had risen to only 5 per centi=6),
while the relative reservation wage and unemploymemain at 90 per cent and five per
cent, respectively. | then obtain a much lowertedag of -0.01. Thus, what matters is how
migration and relative reservation wages change towe. Should the migration rate be
fifteen per cent and relative reservation wage fiker cent, the elasticity is considerably
higher (at the same unemployment rate) namely 0.15.

To conclude: One should expect higher (in absdkn®s) elasticities thiarger is the
migrant stock, théower is unemployment, and thewer are the immigrants’ relative
reservation wages. It is also notable that the igétevel of most elasticities in the table is

broadly in line with those found in empirical worle. negative but close to zero.

4. Model dynamics: Opening up for freeimmigration

So far | have assumed that both migration andivela¢servation wages are exogenous in the
model. In this section | analyze how wages develggr time as a high wage country opens
up for free immigration from a low wage country.this section | therefore discuss the model

in terms of this enlargement.

When the EU opened up for free immigration from me@amber countries having
considerably lower wages there was a general exfi@ctof a long run real wage

convergence. Such a convergence occurred whenttmp&ned up for free immigration from



southern European countries in the 1980’s. WheteEa&uropean countries entered in 2004

and 2007 real wage convergence was again expected.

When labor markets open up for free immigratiom, ribal wage differences are initially large
and large flows can therefore be expected sinceatnig is a function of real wage
differences. As long as wages are relatively lothenhome country, the relative reservation
wages are initially low. However, over time, asl igages even out, migration flows decrease
and relative reservation wages will approach uimiglying counteracting effects on the
wage. It therefore becomes of some interest tormstaled the wage profile over time.

To proceed with the analysis, | could assume tbtt nigration and relative reservation
wages are functions of real wage differences adhessmigration and immigration countries,
and that, in turn, real wage differences are famstiof time. A more straightforward approach
is simply to assume that migration rises at a deing rate with timan(t), wheredm/at>0
andd?m/80 t? <0 and reservation wages rise at an increasingnigttetime, w'(t), where

ow" /dt>0 andd?w" /dt?>0. Both effects come implicitly via higher real geagrowth in the

emigration country. Therefore, | rewrite (5) as:

H * ﬁ
. = < "
(5) B <w; 1-(1-B)A-m(E) A-WF () ~un) — !

Differentiating (5°) with respect to time yields:

ow _ [F2a-wh+ 21— pyw >

) 9t 1-(1-p)(A-mA-wH)-up) 0

There are two counteracting effects in brackete@numerator that determine the sign. The
first term,—%—’?(l —w"), states that, as long as the relative reservatame is lower than

one, an adverse effect on wages obtains with tineabof more migrants over time. The
second term in bracketas;’,‘;—r m, states that, over time, the reservation wagéiseomigrant
stock,m,tend to converge to those of natives and hencesmhades yielding a positive effect
on wages. The relative strength of these to fodetsrmines how wages develop over time. If
Z—T a-w"> aa—“t'rm, the wage falls and %% 1-wh< aa_v:rm, the wage rises. At some
point in time, when

om _ ow" m

(10) Bt ot (1-wh)
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the two forces are equally strong and the wage doeshange. In the long run, the wage will
return to its original level. The wage drop duemonigration of substitutable labor, is thus of
a temporary kind.

Could it be safely stated that Equation (10) i§lfatl at some point in time i.e. that there
exists a point when the downward wage trend isaegal by an upward trend? Yes, initially,
before free immigratiorn=0, and in the long rufl — w™) =0. Hence the right hand side of
(10) goes from zero to infinity in time. Sinoerises monotonously inthere exists a point

where the wage effect turns from being negativedsitive.

This is illustrated in Figure 3 in which | measwemandw along the vertical axis since all
these variables are restricted between 0 and 1midy@nt stock curve starts out at origin at
t=0 and approaches asymptotically some level <le r€kervation wage curve starts out at

some positive level a0 and reaches one after some time of higher growitiie emigration

country. The wage is initially at the IeveJW but as immigrants with low

reservation wages enter, the wage starts to fatirding to the wage curwe. The drop,

though, comes to a halt. At tilighe slope of thmcurve— equals o (1 |mpIy|ng

that the wage effect shifts from negative to pesitEventually, the reservation wages

become unity and the wage rate is back to its maidevel.
Figure 3 in here

This implies that the negative wage effect of imrmaigpn of substitutable labor is temporary

and occurs without workers changing employment @salt of the inflow of immigrants.

The basic mechanism is that unassimilated immigrexe¢rt a downward pressure on natives’
wages while the assimilated ones do not. Assiroifaitn the labor market is here represented
by the reservation wages having equalized withdlwshatives. Labor immigrants who
arrived to European countries or the US more thaw, fifteen or twenty years ago, might be
expected to have assimilated in this respect anltide expected to have no or very limited
impact on natives’ wages of today. Moreover, themagation period would depend on the
wage level at the country of origin and the edwratevel of the migrants. It is therefore an
empirical question as to how immigrants shouldygeeted to affect natives’ wages and

earnings.



5. Empirical applications

Some clear results from the theoretical sectiorhare taken to data for empirical evaluation.
The first is that the variation in the migrant sharatters to natives’ wages only to the extent
that the immigrants have low relative reservati@yges. Reasonably, these are the
immigrants who have arrived from low wage countead are not yet assimilated in the
richer host country. Secondly, any variation in thigrant share due to changes in the stock
of assimilated immigrants from low wage countribeldd have no effect. Finally the
variation in the migrant share due to changeserstbck of immigrants from high wage
countries should have no effect. These theordtigglications are now tested.

Great care is needed in selecting data. Much ofetbent literature focuses on groups of
workers, along the wage distribution as in Dustmetnal (2013) or two skill groups of
workers as in Katz and Murphy (1992), Ottaviano Bed (2012) of Mannacorda, et al
(2012) or four as in Borjas (2003) or Borjas andzZK2007). The ideal approach is to
estimate the wage effects of a group with someiabaied well defined skill. Physicians
represent a specific skill particularly since tlspgcialize in different medical fields. Due to a
long education with limited admission to medicdi@al the native workforce is relatively
fixed implying low levels of native work flows thabuld contaminate the comparison of
outcomes across skill groups. There is hardly agtstution between physicians and other
professions other possibly in the very long runisTéaves immigration as the dominating

force of supply change on the national level, thoogt on the regional one.

Large variation in data is required for proper idfezation. This is achieved in Swedish
register data as these include each physiciarts diespecialization, be they immigrated or
native born, implying information on whether theypitcian is a surgeon, geriatrician,
specialized as a general physician, etc. Moregraguation year is accessible in most cases
to determine their years of experience. Finalljhwiariation over the years, the data exhibits

a very large variation for identification.

The period to analyze is also of great importapegticularly for two reasons. A requirement

for a proper testing of the predictions emanatnogifthe theoretical model is that the actual
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wage is set in individual bargaining. By 2004, Siskghysicians had fully replaced the
former collective bargaining with individual bargaig, fitting well the assumptions
underlying the theoretical model. Secondly, thé&ins of physicians from low wage
countries need to be large enough. In the sametlyatindividual bargaining was in place the
EU allowed ten new EU member countries and two mueenber countries entered in 2007.
For these reasons | use data from 2004 and upltb. Zhe average wage in the new member
countries was by the time of accession consideidablgr than in Sweden. Sweden opened

her borders unconditionally from the start.

| do not only have access to data on immigratediglans from the new EU countries but
also from other low wage regions and from regiohgn wages are on similar or higher
levels than those of the native physicians. Moexgially, it means that | have access to
immigrants from low wage EU countries of alternatperiods of stay in Sweden, immigrants
from other low wage regions of long and short ste$weden, and immigrants from high
wage regions of different duration in Sweden. Tdpsns up for a rich and versatile empirical

test of the theoretical propositions.

A further consideration is the geographical lewedhich to perform the analysis. To identify
the effects of interest many studies exploit theggaephical variation by estimating models on
the regional level. The randomness of this alleacatan, however, be questioned. While there
is little to suggest that physicians of a particgigecialization would tend to cluster at
specific regions, inflows could be more intense irggions where relative wages are
particularly high thus causing a spurious corretatietween the wage and the migrant share.
Still, there could be changes in the migrant shacesss regions that would reflect regional
wage differences. Therefore, my main focus is aimagions on the national level. The
detailed data on physicians allow for a great dé&hriation also on the national level to
identify the effects of shocks to the migrant skareross specialization, experience level and
years. Still, comparing the results from estimatimg model on the two levels may add some
insights as to the adjustability of the labor maxdephysicians to the variation in the migrant

share.

* In 2004, the three Baltic countries joined the &lbhg with Poland, Czech Republic, Slovakia, Huggar
Slovenia, Malta and Cyprus. In 2007, Bulgaria andn&nia joined.
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Finally, relevant dependent variables are needed.pfimary variable is the full time
equivalent monthly pay of each individual physigiartiuding any extra pay besides the
salary that also is part of the bargaining outcdBesides this variable, another useful
dependent variable is the total wage income oht#ieve physicians that captures not only the
wage effect but also a possible labor supply efdéanmigration. A possibility is that an
inflow of physicians with a special expertise cotdduce the extent of overtime work among
native physicians, thus reducing the overall wageine. The effect on supply would then

come out as the differential effect of wage incaand wages.

Individuals having graduated from medical schoel separated into categories of generalists
(with or without medical internship) and nine caiggs of specialists (surgeons, internal
physical doctors, pediatricians, geriatricians,agahphysicians, psychiatrists, radiologists,
clinical laboratory specialists, and other spestia)i a total of ten groups. Basic human capital
theory suggests that experience differences aordsgdual doctors could affect substitution
conditions. Work experience is likely to add sigrahtly to the skills, and hence to the
earnings, both of generalists and of specialistsndst cases the year of graduation is
available, but if not, experience is defined asmageus 25, which is assumed to be the year of
graduation from medical school. | then define thiéfving experience levels in years: junior
experience having less than six years, median exuer having more than five but less than
25 years of experience, while senior experiencgsdias doctors having more than 24 years
in the profession. With the groups of educatiopacsalization and years of experience | am
able to capture in great detail the substitutidact$ between immigrated and native doctors.

A final advantage with the data is that it circumtgethe downgrading problem since
immigrated physicians, like natives, will enter thbor market of their specialization. In
some studies downgrading is a problem since allog#te immigrants according to their

formal education has been shown to be misleatling.
Table 2 shows the average values of the most irmpovariables:
Table 2 in here

By the time of the accession in 2004 there wergelaalary differences between Sweden and

the EU10 countries. While the average pay in Swéddespecialists amounted to $76, 000,

® See Dustman et al (2013) and Dustmann and PrEzidR).
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the corresponding figure in Poland was $20, 00®{ungary $27, 000, and in the Czech
Republic $35, 006.

Figure 4 shows the penetration of immigrated phgsgas shares of all physicians in
Sweden after accession of the new EU10 countri@®®4. The figure expresses the shares of
all foreign born physicians, physicians from lowgeaegions, physicians from high wage

regions and physicians from the new EU member cmsnt
Figure 4 in here

There has been a strong increase in the sharesiffioborn physicians, from less than 21 per
cent to more than 26 per cent during the seversy@aere are trend increases from both high
wage regions and low wage regions (excl EU10) lheistrongest increase pertains to
physicians from the new EU members. By definititims was zero in 2003 but had grown to
2.23 per centin 2011. In 2011, 48.7 per cenhefitnmigrated EU physicians were from
Poland.

6. Mode specifications

Let the dependent variablg,: be the log of monthly real wages of physiciansiafl
specialization, experienceg, active in region during time period determined at the
individual level. The monthly wage is the full tirequivalent wage, covering the whole
public sector and a sample from the private se&mice the migrant shameis the crucial
variable in the theoretical model, this share,@athan the supply of immigrants, enters the

eguation. A basic specification is:
(11) Wijre = @QMyjre + BZe+si + x5+ + 3 + O+ ) + (5% m) +
(1) + O *5) + (x5 % 50) + (e %7) + €4

where | have left out index for variations acrassividuals on the dependent variabig{)
and on the vector of personal characteristics o @dividual ;) at timet. This vector

includes gender, age, &g&he variables;, X, x- andm, are controls for differences in

® See Rampell (2009). The figure for Sweden refe002.
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doctors’ specialization, their experience, regiod aver time. These four controls give rise to

six interaction terms given in parentheses.

Through all regressions, the dependent varialdetermined on the individual level and as
noted, the dependent variable will also be reptesklny the log of annual real earnings.

Concerning the migrant share, there are two passiiécifications. The first is to specify the
migrant share on the national levetmag,. Each cell varies by specialization, experienak an
time but not across the regions. Hence, earnirgassumed to be affected by the migrant
share irrespective of in which region there is angje in the share. On this level, the
individual cannot “escape” the effects of an inseea the migrant share unless he or she
leaves the country. This would then reflect whatneemally think of as a closed labor

market.

The second specification is for the regional leelm, .. as in (11), with the migrant share
varying also over the regions. Since an increaskammigrant share on the regional level may
give rise to regional mobility, negative effectsmméreases in the migrant share, if any, may
be avoided. It is therefore of interest to compheeseffects on the national and regional

levels. Note that | use individual data implyingtlhe only variable that changes between the
national and regional level is the migrant shara)erthe other independent variables and the
dependent variable are the same. Hence, the esstimmat the national level also has region

and interaction variables involving regions as deteants.

7. Results

Before performing a more direct test of the thaoatipredictions, | first investigate the wage
effects when the migrant share includes all imnmitgaThe first column and first row in the
result parts of Table 3 shows the results of thi@tian in the number of all immigrated
physicians using as the dependent variable thenlmgthly wage of native born physicians on
the national level. There is a negative significaffiect of -0.04. This estimate cannot,
however, be interpreted as an elasticity of theatfdf a labor supply hike on wages. With

being the percentage increase in supply of physsaiue to immigration | can define the
elasticity of wages with respect to a supply inseeaf immigrated doctors dnw;;,../

dm;jre = a/(1 + my;)%. With this correction the elasticity obtains a€3) i.e. a rather
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limited effect: A ten per cent increase in immigoatlowers the wage of native physicians by

0.3 per cent.

| next divide the immigrants into those arrivingrn low wage and those from high wage
countries” Rows 2 and 3 in column 1 show that the differeraesnot very large between
estimates when the migrant shares are defineddsgthroups. After corrections the
elasticities obtain as -0.04 for those from low waguntries and -0.05 for those from rich.
This similarity is as expected since | have notraf the groups based on possible
assimilation and the immigrants from low wage coestinclude also physicians having been

in the country a long period of time.

A first indication of the theoretical propositioabtains as | investigate if the migrant share of
doctors from the new and relatively poor EU cowstiind who have not been in the country a
long time vyields a significantly different estimatthen compared to those above. These
immigrated physicians started to arrive in 2004 aade at the most been in Sweden for
seven years (in the last data year, 2011). Rovwowslthat the elasticity, in line with the
theoretical model, is considerably higher. Theneste, -0.26, yields after correction a similar
elasticity of -0.25 and implies that a ten per demhigration increase lowers natives’ wages
by 2.5 per cent. This is a substantial effect dsabafive times higher than the one obtained

for physicians from low wage regions irrespecti¥ée in the country (-0.04).

So far, the results are in line with the model'sdactions. A more exact test, however, obtains
by splitting all immigrated physicians from low wegountries into those who have been in
the country for a short period (unassimilated) #rue who have been here longer
(assimilated). To the extent that the former, agaoeners, have lower reservation wages than
the latter, assimilated, groups one should findifigantly different estimates. Row 5 shows
the estimates of the share of immigrated physicianm low wage regions who have been in
Sweden for at the most five years and row 6 fos¢hwho have been in Sweden six years and
longer. In the first group, almost all immigrantsrh the new EU countries are included as a
sub group and, as expected, the estimate is npiféerent from that in Column 4: -0.27.

The implied elasticity is -0.26. Performing the saragression but for immigrants from low

" Low wage countries are those in Africa, Latin Aroer Asia, the Soviet Union, and the countriesijfarthe
EU in 2004 and 2007. High wage countries are timoglee EU15 countries and in North America, plus\ay
and Iceland.
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wage regions having been in the country longer stamvestimate that is not significantly
different from zero. This qualitative differencetire effects of immigrants from low wage
regions depending on time in the host country i@ with what the theory predicts. While

immigration has a negative wage effect, this tapéraith time in the new country.

As shown in row 3 of Table 3, the migrant shareedasn immigrants from high wage
countries yields an estimate similar to the onddarwage regions. The question arises if
“recently” arrived immigrants from high wage couesrwould give rise to a higher estimate
like the case is for recent immigrants from low waguntries do. That would go against the
basic predictions. Row 7 shows that the estimabenwimiting also these immigrants to
those who arrived less than six years ago, is -@rtBwhere the elasticity is -0.12. While this
is indeed higher than for high wage country imnmgsan general (.05, see row 3) it is still
considerably lower than that obtained for immigsainbm low wage countries with the same

number of years in the country (-0.26, Row 4).

It can be argued, though, that there would be saamnation in the underlying reservation
wages for immigrants from high wage countries. Adsme physicians from these regions
must be expected to have a low reservation wageerRa&tion wages are not observable but
are likely to be reflected in the actual wagess therefore of interest to see if the result is
robust with respect to the actual level of thersaletherefore calculate the mean wage by
year, region, medical specialization and experidaeel and run an identical regression
limited to those immigrants having a salary attieashigh as the mean salary of the relevant
cell. Row 8 shows that the estimate (-0.04) issngriificantly different from zero. This

implies that the slightly higher estimate in rows driven by the immigrants at the lower tail
of the wage distribution which reasonably are inmaungs from the countries where wages are

the lowest among the ones classified as high wagstides.

Estimating the model on the national level is tlusest one gets to the notion of the
textbook’s “closed labor market”. Much of the Ia¢ure performs estimates on the regional
level. It may be of interest to compare the natidezel estimates to those on the regional
level using data for the 21 different Swedish regidue to regional adjustment, one should

expect to obtain lower estimates.

In Table 3, column 2 shows the regional level rssol the migrant share when all

immigrants are included which corresponds to coldmmhe elasticity is now considerably

16



lower, -0.01, and is not significantly differenbin zero. A significant effect obtains when |
limit the data to immigrants from the new EU cotggr(see row 4), but, as may be expected,
this is considerably lower, -0.05, than that fowmdthe national level (-0.26).

When dividing the immigrants from low wage courdrieto recent immigrants and early
immigrants, setting the limit at six years, | aghind a significant effect for the recently
immigrated physicians; the estimate comes out &3;0hile a non-significant effect obtains

for the early immigrants.

A regression of the effects of immigrants from rielgions yields an estimate that is not

significant. This is irrespective of how long tlmemigrants have been in the host country.

As one could expect the estimates are considelalisr on the regional level presumably
since at this level there is scope for some adjestrto increasing immigration of physicians
through regional internal migration. Of more intr® the paper, though, is that the results
on both levels are in line with the predictiongtté theory namely that the variation in the
migrant share crucially hinges on how these arméef The results not only indicate that
recently arrived physicians exert a negative wdfgeeon native doctors but also, and maybe
more importantly, that this effect is of a shon nature and tends to go away with increasing

assimilation.

Immigration may not only affect wages but also weg®mes through the labor supply.
Table 3, column 3, presents the income effecthiemational level and column 4 on the
regional level. Column 3 shows that the overakketffof changes in the migrant share as all
immigrated physicians are included is -0.09 whichbout twice as large as the effect on
wages (column 1). Thus, overall immigration of phiggs seems to have a negative impact
on native doctors’ labor supply. With full employmehis could represent reduced overtime

or, maybe less likely, that some native physicemigch to part time work.

A considerably stronger effect on wage income oistas | estimate the effect of the EU10
migrant share, presented in Column 2. The estineffedt is -1.77. With the wage effect
limited to -0.26, (row4, column 1) this labor suppffect could be interpreted as an effect of
employers creating job openings for physicians ftbemEU10 area in order to limit the
bottlenecks in physicians’ labor market. As thara negative income effect, the major part of

this is due to reduced labor supply.
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The effects of variation in the migrant share afyeanmigrants from low wage regions or
from high wage regions are considerably lower, widsticities of -0.23 and -0.28,
respectively (see column 3 and 4). As for the weftgcts, the quantitative income effects
come out at quite similar levels. Thus, also faoime the divide seems to be between recent
immigrants from low wage regions on the one hardliammigrants from high wage countries

or from low wage countries who arrived some time.ag

8. Conclusions

While the literature on the wage effect of immigvatfor a long time lacked theoretical
underpinnings, much of the recent literature isedasn estimation of elasticities of
substitutions that are connected with the effedtmhigration on native wagésThe

literature is still, however, silent on how ratibmaage setters take aboard the migrant share
when they set the wage. Based on the compreheasévef bargaining in wage formation in
the immigration countries this paper presents gdiamg model that focuses on a possible
mechanism through which the migrant share cantaffage setting of native workers.

The basic mechanism, formalized in the model, r@stdhe notion that immigrated workers
with lower reservation wages than native workees by definition, willing to accept job
offers at a lower cost to the employer than isratve worker. Immigrated workers having
higher reservation wages than natives are notngilio accept job offers at a lower cost.
Hence, the native workers’ unemployment risk riségh the migrant share only to the extent
that this share increases due to immigration okexs with low reservation wages. Though
there could be some selection of workers with leservation wages from high wage
countries, these workers predominantly arrive flommwage countries. A higher

unemployment risk tends to lower the bargained wage

With time in the country, however, the reservaticages of immigrated workers can be
expected to increase and approach the level afdhiee workers. Thus, while immigrants
from low wage countries will tend to reduce wagethie short run any variation of the

migrant share that is due immigrants having beghearcountry long enough for reservation

8 Borjas (2003), Ottaviano and Peri (2011), Manaaatal (2011).
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wages to have increased to the level of the naiezs, there will be no adverse effect. The

native wage will, ceteris paribus, in the long return to the initial level.

These theoretical insights are testable. Whilesachaariable, the reservation wage, is
unobservable, one may convincingly assume thatvatsen wages are lower the lower

wages are in the country of origin. | apply the ®ldd the immigration of physicians from

low wage and high wage countries to Sweden. A pymeason for selecting physicians is
that, in line with the theoretical model, their veacare the outcome of a bargaining process on
the individual level. Moreover, highly detailed dain specialization, experience, etc. are

available allowing for a large variation in the aathich is necessary for identification.

Many workers tend to worry about their wages as ignamts arrive to compete for vacancies
and the most controversial issues concern immigr@om low wage countries. This fear may
emanate partly from the amount of workers but patdo from the fact that their home
wages, and thus their reservation wages as they @ host country, are low. | document
differential wage effects for physicians if employéll vacancies with immigrated workers
from the low wage countries compared to from tlghhvage countries. In line with the
model, | find that the effects on natives’ wagasca@lly hinge on the composition of the
migrant stock and that the propositions of the rhade supported. While immigration of
physicians from low wage regions in the short remds to lower native physicians’ salaries
by an elasticity of -0.27, there is no effect i thariation in the immigrant share emanates
from physicians who immigrated years ago. Accounfor supply effects | find considerably

stronger effects on workers’ income.

Other studies, based on immigration of broader ggaf immigrants have found stronger
effects from estimates on the national level thathe regional level, the reasons for which
are not fully clarified. It is notable that a magtifference in this respect holds also for

estimation of immigration of workers with a caréfudpecified profession like in this case.
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Figure 2. Wages and relative reservation waggedifferent migration stocks.
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Figure 4. Penetration of foreign born physicianwithe Swedish labour market for
physicians. Percentage shares of all physiciansiZ0@1 1.

Note: Low wage regions include countries represgimelata from Africa, South America,
Asia, and the Soviet Union. High wage regions idel®dorway, Denmark, Finland and
Iceland, other EU15 countries, North America, antk@nia.
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w'=50 | w=50 |w=50 |w=70 |w=70 |wW=70 |w=90 |w=90 |w'=90

u=3 u=5 u=10 u=3 u=5 u=10 u=3 u=5 u=10

m=2 -0.033 | -0.02 | -0.01 | -0.02| -0.012 -0.006 -0.007 -8.00-0.002

m=5 -0.083 | -0.05 | -0.025 -0.05| -0.03] -0.015 -0.007 -0.01-0.005

m=15 | -0.25 | -0.15 | -0.0v§ -0.15| -0.09 -0.045 -0.06 030.|-0.015

Table 1. Relations between elasticities and re¢ateservation wages, unemployment and
immigrant share. Simulated effects.
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All Native Immigrated | Immigrated | Immigrated | Immigrated
immigrated | born from EU10 | from all low | from all low | from high
physicians | physicians | after wage wage wage
accession | regions regions regions
during the
last 6 years
Total number | 80, 178 261,276| 4,090 42,318 10, 708 30, 982
2004-2011
Age 45.67 48.97 38.57 45.18 38.31 46.46
Share women | 46.87 44.16 53.74 45.88 44.37 45.24
Real monthly | 47, 158 49, 769 45, 562 45, 960 41, 069 49, 019
wage
Real annual | 518, 687 546, 587| 522,904 510, 826 409, 094 53, 1
earnings
Not specified | 0.36 0.21 0.66 0.36 0.70 0.34
specializatioh
Surgeons 0.12 0.12 0.07 0.11 0.07 0.14
Internal 0.06 0.05 0.06 0.07 0.04 0.06
medicine
Pediatricians | 0.02 0.02 0.01 0.02 0.01 0.02
Geriatricians | 0.01 0.01 0.00 0.01 0.00 0.01
Specialists as | 0.13 0.13 0.07 0.13 0.05 0.12
general
physicians
Psychiatrists | 0.04 0.04 0.05 0.04 0.03 0.04
Radiologists | 0.02 0.02 0.02 0.02 0.02 0.02
Clinical lab0. | 0.01 0.01 0.01 0.01 0.08 0.01
specialists
Other fields of | 0.04 0.05 0.02 0.04 0.01 0.04
specialization
Other medical | 0.18 0.32 0.02 0.18 0.05 0.20
education

Table 2. Averages of selected variables.

Notes:'Physicians with or without completed internshfncludes specialists in anesthesia and
intensive care.
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Real monthly wages Real income
Migrant share by immigration National Regional National | Regional
category** level level L evel level
All immigrated physicians -0.0431 -0.0090 -0.0872 -0.0180
(0.68, 0.69) (-0.0210) (-0.0060) (-0.0471) | (-0.0057)
Physicians from low wage countries-0.0543 -0.0003 -0.0479 -0.0005
(0.81, 0.81) (-0.0251) (-0.0002) (-0.0622) | (-0.0005)
Physicians from high wage countries0.0626 -0.0091 -0.3297 .0165
(0.85, 0.85) (-0.0254) (-0.0083) (-.0717) (0.0243)
Physicians from new EU countries| -0.2573 -0.0472 -1.7692 -0.1963
(low wage)(0.98, 0.98) (-.0659 (-.0205) (-0.2116) | (-0.0586)
Physicians from low wage countries-0.2731 -0.0342 1311 0779
1-5 years in Sweden (0.94, 0.96) | (-0.0382) (-0.0128) (0.1237) | (0.0399)
Physicians from low wage countries.0414 -0.0110 -0.2752 -0.0002
6 years or more in Sweden (0.0294) (-0.0087) (-0.0709) | (-0.0200)
(0.85, 0.85)
Physicians from high wage -0.1277 -0.0190 4923 .0807
countries. 1-5 years in Sweden (-0.0434) (-0.0153) (0.1692) | (0.0443)
(0.96, 0.96)
Physicians from high wage countries0.0595 0172 4928 1035
and higher than average wages. 115-.0551) (0.0183) (0.1925) | (0.0520)
years in Sweden (0.96,0.96)
N 205, 336 205, 336 251,944 251,944

Table 3. The impact of share of immigrated physgian native physicians’ wages and
income. National and regional leveRobust fixed effects regressions. Standard densiio

parentheses under estimates.

Notes: *) All regressions include the following ¢mis: age, ade gender, medical
specialization, experience level, region, year, thiedfollowing interaction variables:
(region*year), (specialization*year), (experieneedl|*year), (region*specialization),

(experience level*specialization), and (region*exxgece level).

**) To arrive at elasticities of wages w.r.t. suppif immigrants, the estimates should be
corrected with the terms in parentheses wheretetérms concerns the estimates on

national level and the second the regional level.

27




