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Abgtract

Using a smdl open economic modd with dud labor markets, we investigate how changes in
foreign workers accesshility to labor markets affect the economy’swelfare.  We assume that only a
pat of the foreign workers can enter the labor markets due to impediments to foreign worker
participation in labor markets.  In actud economies, foreign workers cannot participate in the labor
markets as fredy as native workers.  We assume two cases, one in which the union and the policy
authority behave non-cooperativey, and ancther in which they behave cooperatively.  We show that
the economy’s wefare, i.e., the sum of the union’s and policy authority’s utilities, increases in both
cases, as more unskilled foreign workers enter the secondary labor market, while the economy’s
welfare does not aways increase as more skilled foreign workers enter the primary labor market.
This is because, in the case of cooperation, it is possible that the decreases in the union’s utility are
larger than the increases in the policy authority’ s utility.  Our resultsimply that if we want to incresse
the economy’s welfare by increasing unskilled foreign worker participation in the secondary labor
market, we have to diminate the discriminations that prevent their participation in this labor market.
We ds0 have to implement policies that mitigate the decreases in the union’s utility caused by the

increasesin union membership of skilled foreign workers, in order to encourage their employment.
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1. Introduction

Today, many countries are experiencing large inflows of foreign workers® Foreign worker
inflow influences receiving countries in a variety of ways It afects not only naive worker
employment, but aso aggregate supply through changes in employment and aggregate demand
through changes in private and public spending.  Therefore, andyzing the impact of foreign worker
inflow on the recaiving countries has become an important economic issue.

Although conclusions pertaining to the effects of foreign worker inflow are not uniform, it is often
argued that the negative effects are larger than the pogitive effects.  Many countries are atempting to
reduce the inflow of foreign workers®  For this purpose, they are mainly implementing immigration
control laws and government regulations. However, such measures are not aways effective in
reducing the inflow because workers are moving across different countries to seek better working
conditions and it is very difficult to manipulate workers rationd behavior.> This implies that the
foreign worker inflow cannot be easily controlled.

Then, if foreign worker inflow has larger negative effects than positive effects on the receiving
countries and we only have imperfect control of foreign worker inflow, is it impossble for us to
dleviate its negative effects and improve the economy’ swelfare?

Previous sudies on the economic impact of immigration have assumed that athough foreign

workers are not dways employed; however, once they enter a country, al of them can fredy enter

!See Bohning and Oishi (1995), Zlotnik (1998), and Stalker (1994, 2000) for adiscussion of trendsin
international migration of labor.

Atisfar moredifficult to let immigrated foreign workers|eave the country than to reduce their inflow.
3shimada (2003) discussed the possibility of reducing the inflow of unskilled foreign workers by

consdering therationdity of their behavior.



labor markets of the immigrated country.* However, in practice, many impediments such as the
discriminatory behavior of unions or the discriminatory structure of labor markets againgt foreign
workers makes it difficult for them to participate in labor markets of the immigrated country.
Therefore, foreign workers only have a limited access to labor markets®  Severd studies on the
economic impact of immigration do not take sufficient account of thisfact.

Foreign worker employment depends not only on the amount of foreign worker inflow but also on
the number of workers who can enter |abor markets.  In other words, foreign worker employment is
affected by theratio of foreign workers entering labor markets to those entering a country aswell asthe
amount of foreign worker inflow. Even if the sze of foreign worker inflow is large, ther
employment will be smdl in acase where their accessto the labor market islimited.

Moreover, today, many policy authorities cannot completely ignore the interest of foreign workers

and therefore, pay some attention to their employment.® Even if we acoept foreign workers

‘It is assumed in Agiomirgianakis (1998, 2000) that al foreign workers can gain union membership,
and the union tries to attain full employment for al union members.  Shimada (2003) follows this
assumption and assumes that dl unskilled foreign workers can enter the competitive labor market of
theimmigrated country.

*In actua economies, many unions are unwilling to grant membership to foreign workers, because the
objectives of foreign workers tend to be different from those of the native workers.  Even if the
foreign workers can gain union membership, ther interest will rarely be reflected in the union’s
objective.

%It goes without saying that we are speaking about the foreign workers who have immigrated legally.
As Agiomirgianakis (2000) indicates, the policy authorities may ignore the interest of foreign workers

giving priority to the interest of native workers, and it is true that policy authorities in some countries



reluctantly and if their existence might have negative economic effects, it is undesirable for the society
to leave many of them jobless A large number of unemployed foreign workers have negetive
non-economic effectson the society.  They might lead to worsening of the public order.

Accordingly, foreign workers accesshility to labor markets affects the policy authority’s utility,
and thus the behavior, leading to changes in the union’s behavior.  This implies that the economy’s
welfare, i.e., the sum of the union’sand the policy authority’ s utilities, depends on the degree of foreign
workers bility to labor markets.  Even if foreign worker inflows in the two countries are same
in d9ze, each economy’s wefare will be affected in different ways depending on those workers
bility to those countries labor markets.

Therefore, this paper focuses on the effects of foragn workers accessihility to labor markets on the
economy’ swelfare.  In particular, we consider whether it is possible or not to improve the economy’s
welfare by encouraging foreign workers participation in labor markets.

For this purpose, we utilize an open macroeconomic model for the andlysis because internationa
migration of labor is closdy connected with open macroeconomies.  However, till date, internationa
migration has been mainly studied by gpproachesthat do not use macroeconomic models and it has not
been sufficiently andyzed in the context of macroeconomics, except by Agiomirgianakis (1998, 2000)

and Agiomirgianakis and Zervoyianni (2001).”

have adiscriminatory attitude toward foreign workers.  However, in the days of growing internationa
mohbility of labor, the policy authorities cannot continue to have such attitudes.

"Main approaches that explain internationd migration without using macroeconomic models are as
follows Microeconomic studies of migration by Todaro (1969), Harris and Todaro (1970), Todaro
and Maruszko (1987) assume that international migration occurs asaresult of individua optimization.

Partia equilibrium studies on migration by Greenwood and McDowell (1986) and chapters 2, 3, and 6



We assume a small open economy with dua labor markets where two kinds of |abor, skilled and
unskilled, are traded. We give the amount of foreign worker inflow exogenoudy. Although we
should examine how changes in the size of foreign worker inflow affect receiving countries, which is
an important problem, the sze of foreign worker inflow remains congtant throughout the andysis
because this paper ams at clarifying how changes in foreign workers accessibility to labor markets
affect the economy’swelfare.  We assume two cases - in one case the union and the policy authority
behave non-cooperatively and in another case they behave cooperdtively.

We am to draw conclusons as to whether increases in skilled (unskilled) foreign worker
participation in the primary (secondary) labor market increase the economy’s welfare.  From these
conclusions, we atempt to derive implications as to how skilled and unskilled foreign workers should
be treated in order to increase the economy’ swelfare.

Our andyss shows that given the Sze of unskilled foreign worker inflow, we can increase the
economy’s welfare as more unskilled foreign workers enter the secondary labor market in both
non-cooperative and cooperative regimes.  This can be explained asfollows.  In the non-cooperative
regime, both the union’s utility and the policy authority’s utility increase as more unskilled foreign

workers enter the secondary labor market.  In the cooperative regime, dthough there are cases where

by Staker (2000) focus on the labor markets of different countries and provided an explanation that
international migration is generated by wage differentids among countries. According to new
economics of migration by Stark (1991), internationa migration is determined not by an individua but
by afamily. Stark (1984) and Stark and Taylor (1991) advocate the relative deprivation hypothess.
Other gpproaches for explaining the international migration include the dua labor market theory, the
world systemstheory, the network theory, and the cumulative causation.  See Massey, Arango, Hugo,

Kouaouci, Pellegrino, and Taylor (1993, 1998) for asurvey of theoriesin internationa migration.



the policy authority’s utility decreases as more unskilled foreign workers enter the secondary labor
market, effects of increases in unskilled foreign workers accesshility on the union’s utility are
stronger than those on the policy authority’s utility, making the economy’s welfare higher as more
unskilled foreign workers enter the secondary |abor market.

Our andysis dso showsthat given the sze of skilled foreign worker inflow, the economy’ swefare
does not aways incresse as more killed foreign workers enter the primary labor market and gain
union membership. This can be explained as follows.  The policy authority’s utility increases as
more skilled foreign workers enter the primary labor market and gain union membership in both
non-cooperative and cooperdive regimes.  In the non-cooperdive regime, decreases in the union’s
utility are smdler than increases in the policy authority’s utility due to increases in the skilled foreign
workers participation in the primary labor market, which implies that the economy’ swelfare increases
as more skilled foreign workers enter the primary labor market and gan union membership.
However, in the cooperative regime, there are cases where decreases in the union’s utility are larger
than increases in the policy authority’ s utility; hence, the economy’ s welfare decreases as more killed
foreign workers enter the primary labor market and gain union membership.

These resultsimply that the impediments for unskilled foreign workers should be removed to alow
them to enter the secondary labor market and encourage their participation in this market rather than
keeping them away. By doing s0, we can increase the economy’s wefare in both the regimes.
These reaults dso imply that if we want to increase the economy’s welfare by incressng skilled
foreign worker participation and their employment in the primary labor market, the policy authority
should implement policiesthat mitigate decreasesin the union’ s utility arisng from increasesin skilled
foreign workers membership.  Such policies are required to encourage the employment of highly
skilled foreign workers who cannot be replaced by the skilled native workers.

The rest of this paper is organized as follows  Section 2 presents a smdl open economic mode



with primary and secondary labor markets.  We assume that only afew of skilled (unskilled) foreign
workers can enter the primary (secondary) labor market.  Section 3 examinesthe effects of changesin
foreign workers accessihility to labor markets on the economy’ s welfare in the case where the union
and the policy authority behave non-cooperatively.  Section 4 examines those effects assuming that
the union and the policy authority behave cooperatively. Section 5 contains the concluding

comments.

2. TheModd

We assume a smdl open economy with dud labor markets, where skilled labor is traded in the
primary labor market and unskilled labor is traded in the secondary labor market.  The smal open
economy interacts with the rest of the world through internationd trade of goods and internationd
migration of labor. The amdl open economy congsts of skilled workers, unskilled workers, a firm,
and apalicy authority.

In the primary labor market, dl skilled workers are organized in a single union that sets nomind
wages unilateraly.  Skilled worker employment is determined by the profit-maximizing conditions of
the firm® On the other hand, in the secondary labor market, nomina wages and employment of
unskilled labor are determined competitively, Snce on an average, unskilled workers areless unionized

than skilled workers®

®n other words, nomina wages and employment of skilled workers are determined in such away as
assumed in the monopoly union model.  See Dunlop (1944) and Oswald (1985) for the monopoly
union modd!.

*This paper follows the assumption made by Agiomirgianakis and Zervoyianni (2001). However,

skilled (unskilled) labor is not dways traded in the non-competitive (competitive) labor market.



Since the workers are divided into skilled and unskilled workers, we assume two kinds of
internationa labor flows.  Skilled workers move between the primary labor markets and unskilled
workers move between the secondary labor markets of the small open economy and the rest of the
world. Theseflowsare usudly generated by differentials of real-consumption wages (nomina wages
divided by the consumer price index) or expected red-consumption wages (rea-consumption wages
multiplied by the employment probability), as assumed by Agiomirgianakis (1998, 2000),
Agiomirgianakis and Zervoyianni (2001), and Shimada (2003). However, this paper redtricts the
andyss to immigration and assumes that fixed amounts of skilled and unskilled foreign workers flow
into the small open economy.*°

The firmin the smdl open economy employs skilled and unskilled workers and produces asngle
kind of product that is not only demanded in the smal open economy but dso in the rest of the world.

The samdl open economy has a money market. Money is the only financiad asset held by the
resdents of the small open economy.  We disregard internationa mobility of financid capita and the

holdings of interest-bearing assts.

Kemnitz (2003) assumes that high-skilled labor is traded in the competitive labor market, while
nomina wages and employment of low-skilled labor are determined by bargaining between the union
and thefirm.

N an andysis of the welfare consequences of internationd migration of labor in a smal open
economy, Agiomirgianakis (2000) redtricted the andlyss to emigration to avoid complications arisng
from discrimination againgt immigrants.  However, the purpose of this paper isto investigate how the
economy’s welfare is affected by immigrants accessbility to labor markets that is dependent on

discrimination against them.  Therefore we congder the case of immigration.



The modd is summarized by Egs. (1) - (7). Variables are expressed in logs unless otherwise

defined.
y=al,+3l, 2,8,>0 a+a<l (1)
Ilzlnail—le%;azl—a:liz—az—l_;az(wl— p)—L(wz— p).
1-a,-4a, 1-a,-a,
@
a l-&a :|__a1 31

I, =1 ~a—a, —a-a, ———————— - -1 - n).
2 =INat Ao 1-a-a, (W, - p) 1-a-a (W, — p)
z=e+p - p. €)
q=p+cz, 0<c<l/2. (4)
W, =W —(, |=1,2 (5)
m=p+Yy. (6)
y=bz, b>0. 7

Eq. (1) is the production function, where y is output, |, is skilled worker employment, |, is
unskilled worker employment, and a,, a, ae condants not expressed in logs ~ Assuming
Cobb-Douglas production technology and a fixed amount of capitd, output of a small open economy
is pogtively related to skilled and unskilled labor employed.  Egs. (2) is the labor demand functions
for skilled and unskilled workers, where w; is skilled worker nomind wages, w, is unskilled
worker nomina wages, and p isthe price of product produced in the smal open economy. They
are derived from the profit maximization of thefirm.  Egs. (2) shows the complementary relationship
between skilled and unskilled workers.  Eq. (3) isthe definition of thered exchangerate, where e is
the nominal exchange rate measured as units of domestic currency per unit of foreign currency, p is
the price of the product produced in the rest of the world.  Eq. (4) is the definition of the consumer

priceindex, where ¢ isacongant not expressedinthelog.  The consumer price index isaweighted

Utructura equations of this paper are based on Agiomirgianekis and Zervoyianni (2001). They
assume a smal open economy with dud labor markets for the andyss of macroeconomic

consequences of illega immigration.



average of the price of the product produced in the smdl open economy and the domestic currency
price of imports. Egs (5) is the definitions of real-consumption wages where skilled worker
redl-consumption wagesis W, , and unskilled worker real-consumption wagesis w,.. Eq. (6) isthe
money market equilibrium condition, where m is the money sock. The policy authority
manipulates the money stock. Eq. (7) implies that aggregate demand for output in the small open
economy is pogtively related to thered exchangerate, where b isacongant not expressed in thelog.
A depreciaion of the red exchange rate, that isincreasesin z, by improving competitiveness, shifts
the world demand toward the product produced in the smdl open economy. We assumethat b is

larger then 1.2

2We have another interpretation of Eq. (7). The trade balance of the small open economy TB can
be expressed as,

TB=o,z—-a,(y-Y), o,0,>0,
where y* isthe output of the rest of the world on which the sméall open economy has no influences
and o, o, arecongdantsnot expressedinlogs.  If thered exchange rate has stronger (wesker) effects
on the trade baance than the difference in output, o, is larger (smdler) than a,. Assuming no
capital mobility, trade must be balanced, which requires the following equation:

y-y =bz,
where b denotes a,,/a,. Sinceoutput of therest of theworld is given to the small open economy,
wecanassume y tobe 0 without qualitative changesintheresults.  ThisgivesusEq. (7).

Whether b is larger than 1 or not is an empirical problem. However, according to

Agiomirgianakis (1998, footnote 9), for most countries empirica evidence suggeststhet red exchange
rate has stronger effects on the trade bal ance than the difference in output and this dlows usto assume

that b>1.



In this paper, as mentioned aready, factors that initiate labor migration are not assumed and the
amounts of foreign worker inflow are given exogenoudy.”®  In particular, the small open economy
experiences skilled foreign worker inflow by A, and unskilled foreign worker inflow by A,, where
A, and A, are pogtive condants not expressed in logs. We assume that dl foreign workers are
legd.

We dso assume that al skilled foreign workers cannot enter the primary labor market and all
unskilled foreign workers cannot enter the secondary labor market, regardless of their willingnessto do
0. In other words, only a fraction of 6,, 0<6, <1 of skilled foreign workers can enter the
primary labor market and gain union membership and only afraction of 6,, 0<6,<1 of unskilled
foreign workers can enter the secondary labor market.*  These assumptions reflect on the fact that in
actud economies there are barriers that make it difficult for foreign workersto enter the labor markets.
The coefficients 6, and 0, messure the degree of <killed and unskilled foreign workers

accesshility to the primary and secondary labor markets respectively.

Bt is probable that foreign workers' accessibility to labor markets affects the amount of foreign worker
inflow. For example, higher accesshility to labor markets may dtract more foreign workers.
However, this paper does not assume such a possibility, snce accesshility to labor markets is not the
most important factor that changes the size of foreign worker inflow.

¥t is probable that the size of foreign worker inflow changes foreign workers accessibility to labor
markets. For example, the larger sze of foreign worker inflow may increase foreign workers
accessihility to labor markets, since foreign workers may have larger influence on labor market as the
sze of foreign worker inflow becomes larger.  However, in this paper, we have no need to consider
such a possihility, snce the size of foreign worker inflow is assumed to be congtant throughout this

andyss.
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Assumptions of labor immigration and foreign workers' limited accessibility to labor markets lead
to the following definitions of the effective skilled labor force (union membership) 1> and the
effective unskilled labor force 15:

1> =In(L, +0,A,),

1> =In(L, +0,A,),
where L, is the effective native skilled labor force (union membership in the absence of skilled
foreign workers immigration) and L, is the effective native unskilled labor. L, and L, ae
positive congtants not expressed in logs.

In the primary labor market, the union triesto maximizeits utility function of theform,

U =—{l, - In(L, +6,A)}* +gw,., g>0, 8
where g, which is a congtant not expressed in the log, reflects the relative weight assigned by the
union to employment versus skilled worker rea-consumption wages. Eq. (8) says tha the union
attempts to attain full employment for its membership and also make skilled worker red-consumption
wages as high aspossble.  The union’s employment target isequd to itsmembership.  Thisimplies
that once skilled foreign workers get union membership, they are treeted as equaly as killed native
workers by the union.

We assume that the policy authority tries to provide employment to not only al workers in labor
markets but aso to a part of foreign workers who cannot enter labor markets.  This assumption
reflects on the fact that, today, it is necessary for many policy authorities to pay some attention to
foreign worker employment for non-economic reasons, dthough foreign worker employment might
lead to negative effects on the native worker employment. It dso atempts to accomplish the
consumer priceindex target, which isassumedtobe 0.  The policy authority’s objective function is of
theform,

V ={l,-In(L, +t,A)} —{l, - In(L, +7,A,)}*-hg®, 0,<1,<1,0,<1,<L h>0, (9)

11



where h, which is a congtant not expressed in the log, reflects the relative weight assgned by the
policy authority to employment versus the consumer price index. Eq. (9) says tha the policy
authority disapproves of the deviation of skilled worker employment from the sum of dl skilled
workers in the primary labor market (the effective skilled labor force) and a part of skilled foreign
workers not in the primary labor market ||, —In(L, +1,A,)|, the deviation of unskilled worker
employment from the sum of al unskilled workers in the secondary labor market (the effective
unskilled labor force) and a part of unskilled foreign workers not in the secondary labor market
I, —In(L, +7,A,)|, and the deviation of the consumer priceindex fromitstarget |q|.

Through egppropricte subditutions, the modd of Egs. (1)-(7) can be solved for

I, 1, ¥, p,z g W, and w,, asfunctionsof w, w, and m

1-a, a, 1-a

I B B A, A Jlaya
Il = ||‘]¢‘5\11—al—a2 azl—al—a2 —A+m- \Nl’ A= ailn a:Ll—al—a2 a,zl—al—a2 + 82 |I’]a:|.1—al—a2 azl—al—a2 . (101)

[, =In ail—a?—az a21_1:;1a-1a2 - A+ m-w,. (10.2)
y=a(m-w)+a,(m-w,)+(1-a -a,)A (10.3)
p=-a(m-w)-a(m-w,)+m-(1-a -a,)A (104)
z=%(m—wl)+%(m—w2)+1‘aiT‘aZA (105)

q= (— a + Ej(m— W) + (— a, + %)(m— wW,)+m+(Q-a — az)(—1+ EJA (10.6)

b
W, = (1— a + %j(wl —m)+ (— a, + %)(Wz -m)-(1l-a - az)(—1+ EJA (10.7)
Wy, = [— a, +%j(wl —m)+ [1— 2, +%j(wz -m-(1-a- ag)[—l+ EJA (108)

Substituting the labor demand functions (Egs. 2) into the production function (Eq. I), we obtain the

aggregate supply function that postively reates the product price to output. As the money stock
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increases, the curve equilibrating the money market (Eq. 6) shifts upward to the right, resulting in
increases in output and the product price (see Egs. 10.3 and 10.4).  Increasesin the nomina wages of
skilled and/or unskilled workers shift the aggregate supply curve upward to the left, causing decreases
in output and increasesin the product price (see Egs. 10.3 and 10.4).

Increases in the money stock increase skilled and unskilled worker employment, since increasesin
the money stock increase the product price and decrease skilled and unskilled worker redl-product
wages W, — p, W, — p(see Egs 10.1 and 10.2). Increases in skilled (unskilled) worker nomind
wages decrease skilled (unskilled) worker employment directly, while they increase skilled (unskilled)
worker employment indirectly, since increases in skilled and/or unskilled worker nomina wages shift
the aggregate supply curve upward to the left and the product price increases.  Since the former
effects are dronger than the latter effects, skilled (unskilled) worker employment decreases by
increases in skilled (unskilled) worker nomina wages (see Egs. 10.1 and 10.2). Increasesin skilled
(unskilled) worker nomina wages decrease unskilled (skilled) worker employment directly, while they
increase unskilled (skilled) worker employment indirectly by increasing the product price.  Since the
former and latter effects offset each other, unskilled (skilled) worker employment does not change by
increasesin skilled (unskilled) worker nominal wages (see Egs. 10.1 and 10.2).

Increases in the money stock and/or decreases in skilled and/or unskilled worker nomina wages
increase output.  Accordingly the aggregate demand must increase if the money stock increases
and/or if skilled and/or unskilled worker nomina wagesdecrease.  To increase the aggregate demand,
the price of the product produced in the small open economy has to become relatively lower to the
price of the product produced in the rest of the world in terms of domestic currency. Therefore
increases in the money stock and/or decreases in skilled and/or unskilled worker nomina wages have
to be accompanied with depreciation, in other words, increasesin z (seeEq. 10.5).

Increases in the money stock increase the consumer price index not only by increasing the product

13



price and but dso by increasing output and bringing about depreciaion (increases in z) (see Eq.
10.6).

On the other hand, decreases in skilled and/or unskilled worker nomind wages decrease the
consumer price index by decreasing the product price, while they increase the consumer price index by
depreciation (increasesin z) brought about by increasesin output.  Accordingly effects of decreases
in skilled and/or unskilled worker nomina wages on the consumer price index are ambiguous (see EqQ.
10.6). However, under the assumption of b>1, decreases in skilled and/or unskilled worker
nomina wages decrease the consumer price index.

Increases in the money stock decrease skilled and unskilled worker rea-consumption wages by
increasing the consumer priceindex (see Egs. 10.7 and 10.8).

Increases in skilled (unskilled) worker nomind wages increase skilled (unskilled) worker red-
consumption wages directly (see Egs. 10.7 and 10.8).  Increasesin skilled (unskilled) worker nomind
wages increase killed (unskilled) worker real-consumption wages indirectly by decreasing output,
bringing about appreciation (decreasesin  z) and decreasing the consumer priceindex.  On the other
hand, increases in skilled (unskilled) worker nomina wages decrease skilled (unskilled) worker
real-consumption wages by increasing the product price and the consumer price index. Since the
former two effects are stronger than the latter effects, increases in skilled (unskilled) worker nominal
wagesincrease the skilled (unskilled) worker red-consumption wages (see Egs. 10.7 and 10.8).

Since the effects of increases in skilled (unskilled) worker nomina wages on the consumer price
index are ambiguous, those effects on unskilled (skilled) worker rea-consumption wages are aso
ambiguous (see Egs. 10.7 and 10.8). However, under the assumption of b >1, increasesin killed
(unskilled) worker nomina wages decrease unskilled (skilled) worker redl-consumption wages.  This
IS because under this assumption, increasesin skilled and/or unskilled worker nomina wages incresse

the consumer priceindex.
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3. Effectsof Foreign Worker Participation in Labor Marketson the Economy’ sWefare
under Non-Cooper ation between the Union and the Policy Authority

In this section, we examine how changes in foreign workers accessibility to labor markets affect
the economy’ swelfare in a case where the union and the policy authority behave non-cooperatively.

In a non-cooperdive environment, the union will set skilled worker nomina wages o as to
maximizeitsutility tresting m and w, asgiven, that is, it will solve,

max U subjectto (10.1), (10.7), om/ow, =0 and ow,/ow, =0.

Thisgivesusthe condition,
- In(C, +6,A,) = —%(1— a+ %} (1)

The policy authority will set the money stock so asto maximizeits utility tresting w, and w, as

given, that is, it will solve,

max V subjectto (10.1), (10.2), (10.6), ow;/om=0 and ow,/om=0.

Thisgives usthe condition,
|, —In(G, +t,A) +1, - In(C, +7,4,) + h(l—a1+%—a2 +%)q = 0. (12)
The equilibrium condition of the secondary labor market is,
I, =In(L, +0,A,). (13

We obtain the effects of changes in skilled foreign workers accesshility to the primary labor

market on the economy’ swelfarefrom Egs. (11), (12) and (13).

ouN ovN ouN ovN
<0, >0, +
00, 00, 00, 00,

> 0. (14)

Egs. (14) can be explained as follows.  According to Eq. (11), the deviation of skilled worker

employment from union membership |I1 —In(L, + 61A1)| isacongant. On the other hand, as shown

by Egs. (11) and (10.1), increasesin 0, decrease skilled worker nominad wages, Snceincreasesin 6,

15



increase union membership, that is, the target of skilled worker employment, which brings about
higher employment and lower nominal wages of skilled workers. Decreases in skilled worker
nomina wages decrease skilled worker real-consumption wages (see Eg. 10.7). Theseimply that in
the non-cooperdtive regime the union’s utility decreases as more skilled foreign workers enter the
primary labor market and gain union membership, i.e, oU " / 00, <0.

The deviation of skilled worker employment from the sum of dl skilled workers in the primary
labor market and a part of skilled foreign workers not in the primary labor market [, — In(L, +,A,)|
decreases aswe increase 0,, sinceincreasesin 0, increase |, by Eq. (11) and I, <In(L, +1,A,).
Thismakesthe policy authority’ s utility higher.  The deviation of unskilled worker employment from
the sum of al unskilled workers in the secondary labor market and a part of unskilled foreign workers
not in the secondary labor market [I, —In(L, +7,A,)| is independent of 0, (see Eq. 13). The
deviation of the consumer price index from its target |q| decreases as we increase 0,, since the
consumer price index decreases as we increase 6, by Eq. (12) and the consumer price index is
positive ™  This dso makes the policy authority’s utility higher. These imply that in the
non-cooperative regime the policy authority’s utility increases as more skilled foreign workers enter
the primary labor market and gain union membership, i.e, V" / 00, > 0.

In the non-cooperative regime, the economy’s wdfare, i.e, the sum of the union’s and policy
authority’ s utilities, incressesasweincrease 0,.  Thiscomesfrom thefact that increasesin the policy
authority’s utility due to decreases in the deviation of skilled worker employment from the sum of dl
skilled workers in the primary labor market and a part of skilled foreign workers not in the primary

labor market outweigh decreases in the union's utility due to decreases in skilled worker

P q={/h(l-a +ac/b-a, +a,c/b)H{In(L, +1,A,) - In(L, +6,A,)
+(9/2)@-a +ac/b) +In(L, +1,A,) - In(L, +6,A,)}.
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reel-consumption wages, that is, o[{l, - In(L, +7,A,)}?1/66, > |o6(gw,)/06,.  This makes
increases in the policy authority’s utility larger than decreasesin the union’s utility when more skilled
foreign workers enter the primary labor market and gain union membership, implying oU ™ /69l
+oV" /08, > 0.

We dso obtain the effects of changes in unskilled foreign workers accessibility to the secondary

labor market on the economy’ swelfare from Egs. (11), (12) and (13).

ouN ovN ouN ovN
>0, >0, +
00, 00, 00, 00,

> 0. (15

Egs. (15) can be explaned as follows As Eq. (11) shows, the deviation of skilled worker
employment from union membership [, —In(L, +6,A,)| isindependent of ©,. On the other hand,
increases in 0, decrease unskilled worker nomina wages, since increasesin 6, make the effective
unskilled labor force larger (see Egs 13 and 10.2).  According to Eq. (10.7), decreasesin unskilled
worker nomind wages increase skilled worker red-consumption wages under the assumption of
b>1.%° These imply that in the non-cooperative regime the union’s utility incresses as more
unskilled foreign workers enter the secondary labor market, i.e, oU™ /a6, > 0.

AsEQq. (11) shows, the deviation of skilled worker employment from the sum of al skilled workers
in the primary labor market and a part of skilled foreign workers not in the primary labor market
I, = In(L, +7,A,)| isindependent of 6,. The deviation of unskilled worker employment from the
sum of al unskilled workers in the secondary labor market and a part of unskilled foreign workers not
in the secondary labor market I, —In(L, +7,A,)| decresses as we incresse 0, since increasesin

0, increase unskilled worker employment by Eq. (13) and 1, <In(L, +1,A,). This makes the

18According to Agiomirgianakis (1998, footnote 9), for most countries empirical evidence suggeststhat

thered exchangeraeshave sronger effects.  Thisdlowsustoassume b > 1.
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policy authority’s utility higher. The deviation of the consumer price index from its target |qf

decreasesasweincrease 6,, sSnceincreasesin 0, decreasethe consumer priceindex from Eq. (12).
This dso makes the policy authority’s utility higher.  Theseimply that in the non-coopertive regime
the policy authority’s utility increases as more unskilled foreign workers enter the secondary labor
market, i.e, oV"/60, > 0.

The economy’s welfare increases as more unskilled foreign workers enter the secondary labor
market, i.e, oU"N/20,+0oV"/20,>0, snce 0U"N/30, and oVN/a8, areboth postive.

To summarize the results on the economy’s welfare in the non-cooperdive environment, the
union’ s utility decreases as more skilled foreign workers enter the primary labor market and gain union
membership, while it increases as more unskilled foreign workers enter the secondary labor market.
The policy authority’s utility increases as more skilled foreign workers enter the primary labor market
and gan union membership, and it dso increases as more unskilled foreign workers enter the
secondary labor market.  The economy’ s welfare increases as more skilled foreign workers enter the
primary labor market and gain union membership, and it aso increases as more unskilled foreign
workers enter the secondary labor market. Therefore our results imply that under non-cooperdtive
behavior by the union and the policy authority, we should remove the discriminatory behavior of the
union and the discriminatory structure of labor markets againgt skilled and unskilled foreign workers
and encourage their participation to primary and secondary labor markets, since by doing so more

foreign workers participate in labor markets and the economy’ swelfareincreases.

4. Effectsof Foreign Worker Participation in Labor Marketson the Economy’ sWédfare
under Cooper ation between the Union and the Palicy Authority

In this section, we examine how changes in foreign workers accesshility to labor markets affect
the economy’ swelfare in a case where the union and the policy authority behave cooperatively.

In a cooperdtive environment, the union and the policy authority will set skilled worker nomina
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wages and the money stock S0 as to maximize the sum of their utilities treeting w, asgiven, thet is

they will solve,

max U +V subjectto (10.1), (10.7), (10.2), (10.6), ow,/ow, =0 and ow,/ém=0.

Thisgivesusthe conditions,
|, —InC +0,4) +1, — In(C, +1,4,) + 2 (1 a1+aé)+h( a+ %jqzo, (16)
l,—In(L +6,A) +1, —In(L, +1,A,) +1, = In(L, +7,A,)
g(l a1+ai a2+a2j+h[1 a1+alc a2+azch 0, (17)

Asinacase of non-cooperation, equilibrium in the secondary labor market requires Eq. (13).
We obtain the effects of changes in skilled foreign workers accessbility to the primary labor

mearket on the economy’ swelfare from Egs. (16), (17) and (13).

ou°© oV °© ou°© avC
<0, >0, 2
00, 00, 00, ael

20, (18)

Egs. (18) can be explain asfollows  Incressesin 6, decrease skilled worker nominad wages by
Egs. (16) and (17), since increases in 6, increase the target vaue of skilled worker employment

bringing about higher employment and lower nomina wages of skilled workers'  Decreasss in

YFrom Egs. (16) and (17), we can get the consumer priceindex.

g=-(9/2)(-a, +a,.c/b){h(1-a, +a,c/b)}
+{ |n(|-2 +72A2) - In(l—z +92A2)}/{h(1— a, + azc/b)}
The consumer price index does not depend on 0,. Therefore, as Eq. (16) shows, incresses in 0,

increase skilled worker employment.  This can be confirmed by differentiating skilled worker

employment,

l, = (]/2)“”([1 +0,A;) + |n(E1 +1,4,)
—{(—31 + a&/b)/(l— a, + azc/b)}{ ln(Ez +TzAz) - In(Ez +92A2)}]
—(9/4{(1-a +ac/b—a, +a,c/b)/(1-a, +ac/b)},
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skilled worker nomina wages decrease skilled worker red-consumption wages by Eq. (10.7), leading
to decreasesin theunion’s utility.  Increasesin 6, makethe deviation of skilled worker employment
from union membership |I ~In(L, +61A1)| larger, since both skilled worker employment and union
membership increase by increases in 0, and the former increases are smdler than the latter
increases™®  This aso makes the union’s utility lower.®  Theseimply that in the cooperative regime
the union’ s utility decressss asweincrease 0, i.e, dU°/60, <0.

Increases in ©; make the deviation of skilled worker employment from the sum of dl skilled
workers in the primary labor market and a part of skilled foreign workers not in the primary labor
market I, - In(L, +7,A,)| smaller, since, as mentioned earlier, skilled worker employment increases
by increases in 0,. This makes the policy authority’s utility higher. The deviation of unskilled
worker employment from the sum of al unskilled workersin the secondary labor market and a part of
unskilled foreign workers not in the secondary labor market |I2 —In(L, +12A2)| and the deviation of
the consumer price index from its target | are independent of 0,.% These imply that in the
coopertive regime the policy authority’ s utility increasesasweincrease 0,, i.e, avc/ael > 0.

Increasesin 0, decreasethe union’sutility, while they increasse the policy authority’ s utility.  We

are not ableto determine which of thesetwo effectsare stronger.  Therefore effects of increasesin 0,

with respect to 6,.
©01,/00, = (Y 2){A, /(L +6,A)}. dIn(L, +6,4,)/6; = A, /(L +6,4,).

This contrasts with the effects on the union’s utility in the non-cooperative regime where the

deviation of skilled worker employment from union membership isindependent of 6,.

“This contrasts with the effects on the policy authority’s utility in the non-cooperative regime where

the deviation of the consumer price index from its target decreases as we increase 6, making the

policy authority’ s utility higher.
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on the economy’ swelfare are ambiguousin the cooperative regime, i.e, oU® +V°) / 00,20.%
We dso obtain the effects of changes in unskilled foreign workers accessibility to the secondary

labor market on the economy’ swelfare from Egs. (16), (17) and (13),

ou © oV © ouc ove©
>0, =0, + >
00, 00, 00, 00,

0. 29

Egs. (19) can be explained as follows  Incressesin 6, increase skilled worker nominal wages
by Egs. (16) and (17), Snceincreasesin 0, bring about the lower consumer price index lower, lower
employment and higher nomina wages of skilled workers under the assumptionof b>1. Increases
in skilled worker nomina wages increase skilled worker real-consumption wages by Eq. (10.7). This
makes the union’s utility higher. On the other hand, increasesin 6, make the deviation of skilled
worker employment from union membership ||, - In(L, +6,A,)| larger, since increases in 6,
decrease skilled worker employment under the assumption of b>1. This makes the union’s utility
lower? The former effects are stronger than the latter effects.  Therefore in the cooperative regime
the union’ s utility increases asweincresse 9, i.e, 6U°/d0, > 0.

Increases in 0, decrease the deviation of unskilled worker employment from the sum of al

unskilled workers in the secondary labor market and a part of unskilled foreign workers not in the

U +VE)/oe,
={In(L, +7,A;) —In(L, +6,A)HA, /(L +6,A))} — (9/2)(1- & + ac/b){A, /(L +6,A))} .

Asweincrease 0,, thesum of union’sand policy authority’s utilitiesincreasesif,

In(L, +1,A,) - In(L, +6,A,) - (9/2)(1- & + ac/b) > 0,
and decreasesif,

In(L, +7,4,) - In(L, +6,A,) - (9/2)(1- &, + ac/b) <.

“This contrasts with the effects on the union’s utility in the non-cooperative regime where the
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secondary labor market I, —In(L, +7,A,)|, since unskilled worker employment incresses by
increasesin 0, by Eq. (13). They aso decrease the deviation of the consumer price index from its
target |q| ,9nceincreasesin 0, decrease the consumer price index and the deviation of the consumer
price index from its target vaue is positive under the assumption of b>1. These two effects make
the policy authority’ s utility higher.  On the other hand, increasesin 0, makethe deviation of skilled
worker employment from the sum of al skilled workers in the primary market and a part of skilled
foreign workers not in the primary labor market |Il ~In(L, +T1A1)| larger, bringing about the lower
policy authority’s utility, Snce skilled worker employment decreases by increases in 6, under the
assumption of b>1.% We are not able to determine whether the former two effects are stronger
than the latter effects. Therefore the effects of increasesin 6, on the policy authority’s utility are
ambiguousin the cooperativeregime, i.e, oV °©/20,>0.%

Since the effects of increasesin 6, on the union’s utility are stronger than the effects of increases
in 6, on policy authority’s utility, the economy’s welfare incresses as we increase 0, in the
cooperativeregime, i.e, a(U° +V°©)/a0, > 0.

To summarize the results on the economy’s wefare in the cooperative environment, the union
decreases its utility as more skilled foreign workers enter the primary labor market and gain union

membership, while it increases its utility as more unskilled foreign workers enter the secondary labor

deviation of skilled worker employment from union membership isindependent of 9,.

“This contrasts with the effects on the policy authority’s utility in the non-cooperative regime where
the deviation of skilled worker employment from the sum of al skilled workers in the primary labor
market and apart of skilled foreign workersnot in the primary labor market isindependent of 6.,.

#In the case where 0,, 0, and g sdisfy |, —In(L, +1,A,) =0, we obtan 6V°©/80,>0. In

another casewhere 0, =1 and h issufficiently large, weobtain oV °/a0, < 0.
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market. The policy authority incresses its utility as more skilled foreign workers enter the primary
labor market and gain union membership, while it is ambiguous whether the policy authority increases
its utility or not as more unskilled foreign workers enter the secondary labor market.  The economy’s
wdfare increases as more unskilled foreign workers enter the secondary labor market in the
cooperdive environment. The result on the effects of increases in the unskilled foreign worker
participation in the secondary labor market is the same as the one derived under non-cooperation.
However, it may happen that the economy’ s welfare decreases as more skilled foreign workers enter
the primary labor market and gain union membership in a cooperative regime.  This result contrasts
with the one derived under non-cooperation.

Thee resllts have the following implications  Today, many developed countries are
experiencing large inflows of unskilled foreign workers and it is very difficult to control their inflows,
gnceitisvery rationd for unskilled foreign workers to seek better working conditions.  Accordingly
many devel oped countries are accepting unskilled foreign workerswillingly or unwillingly.  However
once we accept unskilled foreign workers, we should try to increase their bility to the secondary
labor market, snce by doing so we can increase the economy’s wefare in non-cooperaive and
cooperdive regimes.  In other words, once we accept unskilled foreign workers, we should remove
the discriminatory structure of the secondary labor market, rather than keeping them away from the
secondary labor market because we do not want to accept them.

On the other hand, many developed countries are implementing policies to encourage skilled
foreign worker inflow.  Our results suggest that such policies do not necessarily lead to increases in
skilled foreign worker employment in the primary labor market, since there are cases where the
economy’ s welfare decreases due to increases in union membership of skilled foreign workers in the
cooperative regime.  This may partly explan why it is difficult for a country like Japan where the

union and the policy authority behave cooperaively to increase skilled foreign worker participation
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and their employment in the primary labor market. For this purpose, especidly to increase highly
skilled foreign worker participation and their employment whom we cannot replace with native
workers, the policy authority will have to manipulate its ingruments to mitigate decreases in the

union’ s utility dueto increasesin union membership of skilled foreign workers.

5. Conclusons

In this paper, we assumed asmal open economy where the labor market hasadud dructure. We
aso assumed that foreign workers are not dways able to enter domestic labor markets due to barriers
imposed on foreign workers.  In such an economy, we examined how changes in foreign workers
access bility to labor markets affect the economy’s welfare and showed that the economy’s welfare
increases as more unskilled foreign workers enter the secondary labor market in both non-cooperative
and cooperdtive regimes, while the economy’ swelfare does not awaysincrease with an increase in the
number of skilled foreign workers entering the primary labor market.

Our results suggest that in order to increase the economy’s wefare, we have to remove
impediments for unskilled foreign workers to encourage their participation in the secondary labor
market in either regime.  Once we accept unskilled foreign workers, they have to be treated as equally
as unskilled native workers, even if we do not want to accept them.  Discriminatory practices aganst
unskilled foreign workers that prevent them from entering the secondary |abor market decrease the
economy’ swelfare.

Moreover, our results provide an explanation for the difficulties observed in increasing skilled
foreign worker paticipation and their employment in the primary labor market. If the policy
authority wants to increase the economy’ s welfare by increasing skilled foreign workers participation
and their employment in the primary labor market, it should implement policiesthat aleviate decreases

in union’s utility arisng from increases in skilled foreign workers membership.  For example,
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policies like giving subsdies to the unions that increase skilled foreign workers membership might
lead to increases in skilled foreign worker participation and their employment in the primary labor
market as well as increases in the economy’s wefare.  Such policies will help increase employment

of skilled foreign workers possessing high skills and valuable experiences that skilled native workers

do not possess.
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