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1. Introduction

The traditional way of considering globalization analyzes the impact of
trade cost reductions or opening up to trade on bargained wages through the
elasticity of labor demand. Huizinga (1993) and Driffill and Vander Ploeg
(1995) claim that the integration of markets increase the elasticity of la-
bor demand, decreasing bargained wages. Naylor (1998,1999) indicates the
opposite. Bastos and Kreickemeier (2009) as well as Kreickemeier and Me-
land (2013) combine Neary’s (2009) general oligopolistic equilibrium model
with unionized labor markets, repeating Naylor’s conclusion. All these pa-
pers, however, assume that relative union bargaining power is constant (e.g.
monopoly unions). In this article, in contrast, I assume that labor and em-
ployer lobbies influence policy makers that regulate relative union bargaining
power and thereby the level of wages in the economy.

Unionization has declined in most OECD countries since the 1980s (Nick-
ell et al. 2005, pp. 6-7). In particular, in the years 1975-2000, labor markets
have been rapidly deregulated in the US and UK (Acemoglu et al. 2001).
Globalization has undermined union bargaining power (cf. Abraham et al.
2009, Dumont at al. 2006, 2012, Boulhol et al. 2011). Protection of regu-
lar employment contracts was diminished when globalization was proceeding
rapidly (Potratke 2010). Acemoglu et al. (2001) explain declining unioniza-
tion by skill-biased technological change which increases the outside option
of skilled workers, undermining the coalition among skilled and unskilled
workers in support of unions, but I provide an alternative explanation by
globalization and the political economy of labor market regulation.

The political economy can be modeled either by majority voting (cf.
Saint-Paul 2002a, 2002b), all-pay auctioning, in which the lobbyist making
the greater effort wins with certainty (cf. Johal and Ulph 2002), or menu ac-
tioning, in which the lobbyists announce their bids contingent on the policy
maker’s actions (cf. Dixit et al 1997). With all-pay auctioning, lobbying ex-
penditures are incurred by all the lobbyists before the policy maker takes an
action. This is the case e.g. when interest groups spend money to increase
the probability of getting their favorite type of government elected. With
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menu auctioning, it is not possible for a lobbyist to spend money and effort
on lobbying without getting what he lobbied for. Because menu auction-
ing fits best for the case where employers and labor unions obtain marginal
improvements for their position by lobbying, I take it as a starting point.

Palokangas (2003) uses the political economy model with menu auction-
ing to show that distorting taxation can cause labor market regulation: if
employers and workers bargain over wages and lobby the government over
taxation and labor market regulation, and if it is much easier to tax wages
than profits, then the government has incentives to protect union power.
Palokangas (2014) introduces several regulators into a growth model where
oligopolists perform R&D, showing that a greater number of regulators tend
to decrease union power. In this article, I combine the political economy
model of labor market regulation with Neary’s (2009) general oligopolistic
equilibrium model of open economies. This challenges results based on the
assumption that relative union bargaining power is exogenous.

I organize the remainder of this article as follows. The structure of the
economy is presented in section 2. The specific models of the households,
firms and labor markets are constructed in 3, 4 and 5. A common agency
game where employers and labor unions lobby regulators is presented in 6.
The political equilibrium of that game is established in 7. Finally, the general
equilibrium and welfare effects of globalization are considered in 8.

2. The economy

I examine two identical countries, home and foreign, with fixed amount
L of labor and a “continuum” of oligopolistic sectors i € [0, 1] which produce
one unit of output from one unit of labor. In line with Brander and Krugman
(1983), there are segmented markets and a specific unit tariff 7 > 0 for traded
goods. Because this tariff characterizes implicit trade barriers rather than
the government’s revenue-raising, I assume that tariff revenues from foreign
firms accrue to home firm owners in the same sector ¢, for simplicity. 1

denote the variables associated with the foreign country by superscript (*).



The equilibrium conditions of the home and foreign labor markets are

L= /01 ()i, L=L"= /01 1*(i)di. (1)

A constant proportion «y of the sectors i € [0,1] is competitive. The
remainder of the sectors contain a given number n of oligopolistic firms. A
constant proportion « of the sectors i € [0,1] is open, producing traded
goods. The remainder proportion § = 1 — v — « the sectors i € [0,1] is
shielded, producing non-traded goods. Thus,

/ di =7, / di = «, / di=0=1—~—aq, (2)
ieM i€O i€s

where M, O and S are the sets of competitive, open and shielded sectors,
respectively.! The tariff 7 > 0 prevents any trade of the competitive goods
1 € M between the two identical countries. Opening up shielded sectors to
trade is equivalent to increasing a holding v constant.

In each oligopolistic sector ¢ € O U .S, the rents are divided between
workers and employers in wage bargaining, where a labor union represents
the former and an employer federation the latter. In each country, there is
a regqulator that determines relative union bargaining power. I assume that
the regulator can discriminate between the open and shielded sectors. The
unions and employer federations influence the regulator by their political
contributions. To consider the international coordination of labor market
regulation, I assume that the home and foreign regulators are strategically

!The structure of the economy follows Kreickemeier and Meland (2013), but with the
following exceptions. The competitive sectors in the model of this article provide a reser-
vation wage for labor unions. KM introduce non-unionized (but oligopolistic) sectors into
their model for the same purpose, but assuming exogenous union power. Because union
power is determined by political process in this article, it would be implausible to assume
that union power is allowed in some, but not in the other sectors. If there is no union in
a sector, then the best explanation is that there are no rents to be bargained over.



Regulator

Iobbying%v Nobbying

policy
The level of Employer Labor
a country: lobby lobby
The level of Employer < M > Labor
sector i: federation collective union
bargaining

Figure 1: The political equilibrium in a country.

interdependent, forming expectations on each other’s responses.

The political equilibrium is established by the common agency model
(c.f. Bernheim and Whinston 1986 and Dixit et al.1997), cf. Fig. 1. The
players are households, firms, labor unions, labor and employer lobbies, and
regulators. They act in an extensive form game as follows:

(i) Employer and union lobbies influence regulators, relating their prospec-
tive political contributions to the latter’s decisions.

(ii) Regulators set relative union bargaining power for all oligopolistic sec-
tors 1 € O U S and collect political contributions.

(iii) The competitive wage adjusts to balance the labor market.

(iv) Firms and labor unions bargain over wages.

(v) Firms employ labor.

)

(vi) The households decide on consumption.

This game is solved by backward induction: stage (vi) is examined in section
3, stage (v) in 4, stages (iv) and (iii) in 5, stage (ii) in 6 and stage (i) in
7. At each stage, I consider first the behavior of the home agents and then

generalize the results for the foreign agents.



3. The households

Following Neary (2009), I assume that the representative home household
derives utility U from the consumption ¢(¢) of the goods i € [0, 1] as follows:

u= /01 [ac(i) — gc(i)2 di, (3)

where a and b are positive constants. Denoting income by I and the price

for good i by p(i), the home budget constraint can be written as follows:

I—/O p(i)c(i)di. (4)

The maximization of utility (3) by consumption ¢(7) subject to the budget
constraint (4) leads to the inverse demand functions p(i) = [a — be(i)]/A,
where A is the marginal utility of income. Following Neary (2009), I normalize

A at one. The inverse demand functions take then the form

pli) = a — be(i). (5)

The index of the prices (5) is given by

py = 1p(i)di —a [ c(i)di. (6)
J /

Because one unit of each good 7 is produced from one unit of labor, consump-
tion fol [c() + ¢*(i)]di must be equal to employment fol [1(2) +1*(¢)]di = 2L in
the two countries taken together [cf. (1)]. Because the countries are identical,
then, ¢*(i) = ¢(i) and fol c(i)di = L hold true in equilibrium, and it follows
from (6) that the price index py = a — bL is constant in equilibrium.
Plugging the direct demand functions ¢(i) = [a — p(¢)]/b [cf. (5)] into
the budget (4) and the utility function (3) yields the uncentred variance of



prices, jio, and indirect utility as follows:

1 2 2
I
= N2di = — bl _4 B _ @ 4 iy
#a /Op(l) PO S Ty T oy T 2 2

Because utility U depends linearly on I only, income I can be used as a proxy
for utility U at all levels of aggregation.

4. Production

In competitive sectors ¢ € M, the prices are equal to the competitive

wage wy, and home consumption c(i) is equal to home output I(7) [cf. (5)]:

p(i) = wy, and 1, = 1(i) = (i) = ¢ —bp(i) = ¢ _bwm forie M. (7)

In shielded sectors, i € S U N, consumption ¢(7) equals employment {(7):
c(i) = U(i) =Y 1;(i), (8)
j=1

where [;(7) is the labor input of firm j. Noting the inverse demand function
(5) and technology (8), the profit of home firm j can be written as follows:

7,6) = [p(i) — w(Dll; (1) = [ b3 () w(z’)} L. )

Home firm j maximizes profit (9) by its input /;(), given the wage w(7) and
the inputs of the other firms, > " 2 1x(1). Cournot competition between the



n identical firms yields

a—w(i)

B a+ nw(i)
"+ )b

forie SUN.
+1

and p(i) =

(10)

In open sectors ¢ € O, the employment of home firm j equals its output

for the home markets, x;(¢), and that for the foreign markets, y;(i),

(@) = ;1) + y; (i) (11)

The consumption of good ¢ € O, ¢(i), equals home production of that good,
(i), plus imports from abroad, y;(i):

n

c(i) = ) [y (0) +y; (). (12)

i=1

Noting the inverse demand function (5) and technology (11) and (12), the
profit of home firm j can be written as follows:

¥ { BN ) + )] — i) — T}yju). (13)

Home firm j in sector ¢ € O maximizes its profit (13) by its inputs
x;(i) and y;(7), given the wage w(i) and the inputs of the other firms, z,(7)
and y, (i) for k # j and x%(i) and y’(7) for all j. Foreign firm j behaves



accordingly.? Kreickemeier and Meland (2013) prove that if the tariff 7 is
low enough for having trade in the open sectors, there is Cournot competition
between n identical home and n identical foreign firms, where the latter have
higher effective (trade-cost inclusive) marginal cost. This competition yields

o) — (i) — = D00) £ (@) £ 7]

@n+ 1)

y(i) = ny; (i) = n®— 1)([2“;(2 Bg] (i)

y(i) = o (n+ 1)([2117):914)27] + nw(z’)’ S () — y(0) = %[w@ B
(14)

1) = L) = nfay ) + 5] = 2 LT,

() = ¢(0) = nlay i) + 0] =02 DT

p(i) = p*(i) = 2n1+ {(n+ Datnuli) +w*(i) +7]} foric0,  (15)

where w(i) and w*(i) are the home and foreign wages in sector i € O.

5. The determination of the wages

In each sector i at home, there is a labor union and an employer federa-
tion that bargain over the wage w(i). These observe labor demands (10) or
(15), but, with a large number of industries 7 € [0, 1], they take the compet-
itive wage w,, and the foreign wage w*(i) as given. The union attempts to

2This is equivalent to the reciprocal dumping model of Brander and Krugman (1983).
Exports occur if and only if the tariff 7 is below a critical level that is implicitly given by
the condition that effective marginal cost of serving the export market, w(i) + 7, equals
the price in this market in the absence of trade, [a + nw(i)]/(n + 1), which is also the
marginal revenue of the exporting firm for the first unit sold abroad.



maximize the workers’ rents over and above the competitive wage w,,,

v(i) = [w(i) — wn]l(9), (16)

while the employer federation attempts to maximize the sum of profits [(9)
or (13)] and tariff revenues 7y* (i) in the sector,

Zm )+ 7y (i) = [p(i) — w(D)]I() + ly" (i) — y(i)] fori € O,
wnﬁgpwa:@m—w@m@mMGS. (17)

%%<OEHEOUS

The outcome of wage bargaining is obtained by maximizing the General-
ized Nash Product of the parties’ utilities, ©(i) = logv (i) + [1/6(¢) — 1|7 (),

by the home wage w(i), given v, w*(i) and relative union bargaining power

I assume that the tariff 7 is small enough to yield

d(7). The first-order and second-order conditions of this maximization are

< 0. (18)

Because the open and shielded sectors are uniform, respectively, the reg-
ulator sets the same relative union bargaining power for them, respectively:
d(i) = 9, for i € O and §(i) = J5 for i € S. Differentiating the first-order
condition (18), one can see that the wage is an increasing function of relative
union bargaining power in each home sector ¢ € [0, 1]:

Wy = Ws(dg, Wy, forie S
w(i) = { ( ) © (19)

Wo = W (o, Wiy, w?) forie O



with

Owe 0?6t 0?e° B 6,2 or(i) | 9°e!
fm_%@m/mw2w@wm/mwfﬂgeﬁd<w
N N —
+ - —

Noting (7), (10), (15) and (19), I can define the sector-specific prices,

demands and employment levels as follows:

n(a — wy)

p(i) = ps = 1 andc(i)—cszl(z):lszmforieS;
(1) = po = 5 {0+ D+ nlu, + ) + 7]}, ofi) = ¢, = 222
p(i) =po =51 @+ nfw, +wp + 7]} (i) = o = —

2 (4 1w, —
and (i) = I, = p 20 — (A Duwol =7 ¢ o) (21)

(2n+1)b

Given (2), (7) and (21), the full-employment constraint (1) takes the form

L= / [(7)di +/ I(i)di + / l(3)di = ody + BLs + Yy, (22)
ieM = €O
where the market-clearing competitive wage w,, is given by

b ~
Wy, = a — bly, = a+ —(al, + Bls — L) = Wy, (ws, wo, S, T, ). (23)
v

6. Lobbies and regulators

In the home country, all unions belong to the union lobby and the employ-
ers to the employer lobby. These influence the regulator over relative union
bargaining power 9, and s for the open and shielded sectors, respectively.
They pay political contributions to the regulator and distribute these over
their members. I assume that the direct effect of §, on the wage w, outweighs
the indirect effect through the competitive wage w,, through (20), so that wy
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is an increasing function ¢, for the regulator and the lobbies. In that case,
it is equivalent to replace relative union bargaining power d, by the wage w,
as the control variable in the political process: the home lobbies behave as if
they influenced the home regulator over the home wages w, and ws.

Noting (14), (16) and (17), I obtain the workers’ rents W and aggregate
profits II as functions of the shielded sector wage wg, the home and foreign
open-sector wages w, and w, the tariff 7 and the mass of open sectors, a:

W (ws, we, wh, T, ) = / v(i)di = /Eous[w(i) — wy,)1(7)di, (24)

i€OUS
(ws, we, wh, T, c0) = /EOUSW(i)di
- /eOus[p<i> —w()l(i)di+ T /eo[y*(l) — y(i)|di

= [ o —wdi+ 5 [ ) - @l )

Aggregate income [ is then equal to the workers’ rents W, aggregate profits
IT plus the competitive wages for the whole labor force L:

[=W +1+ w,L. (26)

The union lobby attempts to maximize the workers’ rents W minus its
political contributions Ry, Iy = W — Ry, while the employer lobby at-
tempts to maximize total profits II minus its political contributions Ry to
the regulator, Iy = II — Ryy. Following Dixit et al. (1997), I assume that the

regulator’s utility GG is an increasing function of the utilities of both lobbies,
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Iy and Iy, and the total contributions Rp + Ry it receive:

Iy (ws, wo, wh, 7,00, R ) =W — Ry, In(ws, wo, w), 7,0, Ryy) = II — Ry,
oG oG oG

oo, o, % 0 (o1
oLy ~ " oIn " 9(Rw + Ru) (27)

G(Iw, I, Rw + Bn),
Following Dixit (1986), I assume that the home regulator and the home
lobbies anticipate their foreign counterparts to follow their choice of the open-

sector wage w, according to the conjectural variation relation

dw*

o =P E {0,1}. (28)

This incorporates two cases into the same framework: national labor market
requlation (¢ = 0), where the regulators behave in Cournot manner, taking
each other’s wages as given; and international labor market regulation (¢ =
1), where the regulators fully cooperate.

7. Political Equilibrium

According to proposition 1 of Dixit et al. (1997), a subgame perfect Nash
equilibrium for the game between the employer lobby, the union lobby and the
regulator is a set of contribution schedules Ry(ws, w,, w}) and Ry (ws, w,, w})

and policy (ws, w,) that satisfy the following conditions (i) — (iv):?

(i) With a feasible strategy Rp(ws, wo, w}) (Rw (ws, w,, w})), the employer
(labor) lobby maximizes its utility Ir; (Iw) by wages (ws, w,) s.t. (28):

(ws, w,) = arg max I (ws, we, i, 7,0, R), ke {I[LW}  (29)

s.t.(28)

31t is also required that the contributions of the lobbies, Ri; and Ry, are non-negative
but no more than the contributor’s income. This is however evident in the model.
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(ii) Wages (ws, w,) maximize the regulator’s welfare (27) s.t. (28) [cf. (29)]:

(wsa wo) = arg <1EH%UX) G((gl&g() IH7 (TEHETLUX IW» Rl'l(wsa wo) + RW(w57 wo))
s.t. (28) s.t. (28) s.t. (28)

= arg max [Rn(ws, W, W) + Ry (ws, w,, w:)} (30)

(ws,wo) s.t. (28)

(iii) The employer (labor) lobby provides the regulator at least with the level
of utility than in the case where it offers nothing Ry =0 (Ry = 0),
and where the regulator responds optimally given the other lobby’s
contribution function.

The equilibrium conditions (29) are then equivalent to [cf. (27)]

oI, N oI, dw} B ol, OR. Ok N Ok B OR,.
ow, Owrdw, OR,Ow, Ow, 8w;gp ow,’
dl, 0l, 0R, Ok OR,

ow, OR,.Ow, Ow, Ow,’

0:

0= k€ {Il,W}.

Thus, in equilibrium the change in the contributions of the employer (labor)
lobby, Ry (Rw), due to a change in a wage equals the effect of that wage on
the welfare of that lobby, II (W):

OR, Ok ok OR, Ok
ow,  Ow, * ow 4 ows  Ow,’ w € AL W) (81)

In other words, the contribution schedules are locally truthful. This con-
cept can be extended to a globally truthful contribution schedule that rep-
resents the preferences of the employer (labor) lobby at all policy points (cf.
Berhheim and Whinston 1997 or Dixit et al. 1994). Given (31), this truthful

13



contribution function takes the form [cf. (27)]

Ry = max[IT —II,0], Ry = max|[WW — W 0], (32)

where II (W) is total profits (total wages) when the employer (labor) lobby
does not pay contributions but the regulator chooses its best response, given
the contribution schedule of the labor (employer) lobby.

The threat points Il and W are determined as follows. If the employer
lobby does not pay contributions to the regulator, Ry = 0, then the latter
retaliates by increasing union power ¢ to unity. In that case, II = H‘ 51, Riy—0"
If the union lobby does not pay contributions to the regulator, Ry = 0,
then the latter retaliates by decreasing union power ¢ to zero. In that case,
W = W‘5:07 Ry —0" Thus, II and W are given for the lobbies. Given (24),
(25) and (32), the regulator’s equilibrium conditions (30) become

Wy, W,) = ar max W +11I). 33
( ) & (ws, wo) s.t. (28)< ) ( )

This result can be rephrased as follows:

Proposition 1. In equilibrium, the home requlator maximizes total income
in the unionized sectors, W +11, subject to its expectations (28) on the foreign
requlator’s response.

8. Employment and aggregate welfare

Because the two countries are identical and one unit of each open-sector

good 7 € O is made of one unit of labor, then, in equilibrium, it is true that

* * * * * * *
1 :]7 W, = Wy, Wy = Ws, Wy, = W, P, = Poy Ps = Ps;, Pm = Pm;

co=1l,=1=c. (34)



In that equilibrium, the regulator’s equilibrium conditions (33) define aggre-
gate income [ and sector-specific employment levels [,,, [ and [, as functions

of the globalization parameters ¢, 7 and « (cf. Appendix A):

(po - ps)gozl = O; (po - ps)goz(] > O, (35>
](goﬂ T7 a)’ ls(w? 7—7 a)? lm(g07 7—7 a)7 lO(@? T’ a)’ (36>

ol 01 oly <6lz 8l4)

— - = — = — - = for ¢ € {m, s, 0}, 37
((9@ aﬂ)w . or o=1 oa  0f o=1 { } (37)
ol ol
% > 0, p <0, (38)
al—m<0,al—m > 0, 8l_m_8l_m <0,%<0,% > 0,
Op or =0 Ox op =0 dp or ©=0

ol azs) ol, ol, (8[0 azo)

e <0, —>0, —| <0, |=—=—-—=— > 0. (39)
(804 ap =0 Op or =0 Ja  0f =0

Differentiating the employment functions l,,, s and [, [cf. (7) and (21)]
totally and noting (39) and w’ = w, [cf. (34)], I obtain the wage functions

ow,y, -0 8wm ow,y, B Ow,, =0 % -0 % 0
By T "\ Oa o T 0 COT |y
(3w8 B 8w5 Owo _ g, ow, B ow, <0,

oo B/ =0
8w0 1 alo
=—— 11+ 2n+1)b— 40
or =0 2n [ (_\:—)/ or SO:O] (40)

The results (37) can be rephrased as follows:

Proposition 2. With international labor market requlation ¢ =1,

(a) a decrease in trade cost T and opening up shielded sectors to trade have

no effect on sector-specific employment levels l,,,, ls and l,, and

15



(b) opening up shielded sectors to trade (i.e. an increase in o with an equal

decrease in ) has no effect on aggregate income and aggregate welfare.

Each regulator behaves as if it maximized total rents in its jurisdiction (cf.
proposition 1). When labor market regulation is common for the two identical
countries, the common regulator maximizes total rents in the countries taken
together. Consequently, there is no distortion due to mutual trade and the
output prices are uniform in the open and shielded sectors [cf. (35)]. In
that case, trade policy has no effect on employment levels and opening up
shielded sectors has no effect on welfare.
The results (38) can be rephrased as follows:

Proposition 3. International labor market requlation (i.e. an increase of ¢
from 0 to 1) and a decrease in the trade cost T promote aggregate income I

and aggregate welfare.

A a decrease in the trade cost 7 > 0 improves efficiency for the two regulators
taken together. International labor market regulation improves efficiency as
well, because it eliminates the Cournot competition between the regulators
of the two countries. The regulators limit the bargaining power of the open-
sector labor unions to ensure that the welfare losses due to high open-sector
wages do not outweigh their efficiency benefits.

The results (40) can be rephrased as follows:

Proposition 4. Starting from the initial point of national labor market reg-
ulation ¢ = 0, international labor market requlation (i.e. an increase of ¢
from 0 to 1) and opening up shielded sectors to trade (i.e. an increase in «
with an equal decrease in [3) decrease the open-sector wage w, and increase

shielded-sector and the competitive-sector wages, ws and wy,.

The Cournot competition between the regulators of the two countries in-
creases the open-sector wages w, and w; too high from the welfare of the two

regulators taken together. International labor market regulation eliminates

16



this. The resulting fall in the open-sector wage w, increases employment in
the open sectors. This causes a migration of workers from the the shielded

and competitive to the open sectors, increasing the wages in the former.

9. Conclusions

In this article, I examine two identical integrated countries in which some
sectors are oligopolistic and unionized. The lobbies representing unions and
employers influence regulators for revising labor market rules in their favor.
Traditionally, globalization is examined through the general equilibrium ef-
fects of trade cost reductions and opening up shielded sectors to trade. In
this article, international labor market regulation is analyzed as the third
aspect of globalization. The main results are the following.

First, when shielded sectors are opened up to trade or labor market regu-
lation becomes internationally coordinated, the open-sector wages decrease,
but the shielded-sector and competitive-sector wages increase.* In the model
of Kreickemeier and Meland (2013), wages are set by monopoly labor unions
which are microeconomic agents: these take the other wages in the econ-
omy as given. Union wages are then set as a mark up over and above the
competitive wage so that all wages change proportionally.

In this article, the level of wages is ultimately determined by the regu-
lators that are macroeconomic agents: these take into account also the ef-
fects through the competitive wages. Consequently, globalization can change
the open-sector wages in the opposite direction than the shielded-sector and
competitive-sector wages. The Cournot competition between the regulators
of the two countries increases open-sector wages too high from the welfare of
these regulators taken together. International labor market regulation elim-
inates this. The resulting fall in open-sector wages decreases employment

4This explains the observation that union power has been declining for many years in
several countries (cf. the introductory section). The open-sector union wages fall. The
shielded-sector union wages rise, but the scope of this decreases, because shielded sectors
are at the same time converted into open sectors.
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in the open sectors. This makes workers to migrate from the shielded and
competitive into the open sectors, increasing the wages in the former.

The second result is that when trade costs are reduced or labor market
regulation becomes internationally coordinated, aggregate welfare increases.
In Kreickemeier and Meland (2013), trade cost decreases lead to lower wel-
fare, because consumption levels become more unequal and this reduces wel-
fare through the concavity of the utility function. In the model of this doc-
ument, the regulators limit the bargaining power of the open-sector labor
unions to ensure that the welfare losses due to high open-sector wages do not
outweigh their efficiency benefits from trade cost decreases. As a result of
this, welfare increases also for the economy as a whole.

Appendix A. Results (36)-(39)

Because there must be positive demand ¢(i) = [a — p(i)]/b and a positive

marginal product 5% [p(0)c(0)] = p(i) +e(i) % = p(1)—be(i) = 2p(i)—a > 0
in all sectors i € [0, 1], the supports of the prices and the demands are

. L_a-pi) _a
5 < p(i) <a, 0<c(i)= <% (A1)
Noting (21) and (23), I obtain
O, ﬁdl _ B.n OWw,y, _ 2 al, __29(71—1-1)71
ow, ’ydws_ ’yn—i—l ow, yow, vy 2n+1"
OW,, o 0l, a n? OW,, o dl, a n
=) = , —p__° _ __ ’
ow; vy ow: v2n+1 or v Ot v2n+1
G b
Om = 2, —1,). (A.2)
O df=—da
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Noting (21), (24), (25) and (26), I define total rents:

J=W+Il = / [p(7) — w|l(i)di + T/ [w(i) —w*(i)]di

i€ous icO

=« [(po — Wy, )Co + T%(wo - w:)] + B(ps — w1

= $ 1= wn)(a =)+ 7, = )]+ 50— w,)(a = p)
a

= [(a + Wi )Po — P2 — aWy, + (W, — w;)} + %[(a + Wy )Ps — P2 — awpy).

(A.3)

Given (21) and (A.2), the function (A.3) has following partial derivatives:

aJ B dps o B, ]9
u, ~ p @t W = )5 [b@” @)+ 5@ a>1 s
_ B
=67 [Y(2Ls = ) + aco + Bl]. (A.4)
0] o Ipo a B, 0w,
b
= &M (3260 1) + 20+ DT +200+ D(aco + 1)
2J « oD, o B Oy,
Jur 7 {(a + Wy, — 2p°)8w; — Tnl + {b (po —a) + 2 (ps a)} T
b
= %251 . [7(260 —ln) — (2n + 1)%7’ — n(ac, + ﬁls)] (A.5)
oJ oJ a n/b v
Sor 0 = S 1L PN~ ) + (1= )2+ D)7
+2[(1 = p)n + 1)(ac, + BL) }. (A6)
2J  « op, @ Ié] Oy,
E_b(a+wm_2p0)a7'+|:b(po_a>+ b(ps CL):| 37'
(6] n
= on 1120~ )+ aco + flu] (A7)
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oJ
= (po - wm>co + Tﬁ(wo - w:) - (ps - wm)ls

0_oz df=—da b

:am_%w%+T%@b—wﬂ—am—gmg

o

b
- (OéCO + ﬁls);(lo - ls) (A8>

Given (28), (31), (A.4) and (A.6), the first-order conditions corresponding

to maximization (30) are

O_G(RH+RW)_8JH+8JW_8H+6W_0(H+W) oJ
n Ow,  dw,  Ows  Ow,  Ows  Ows ow,’

(A.9)

8RH i 8RW _ 8JH 8JH dwj n 6JW (?JW dw;
ow, ow, ow, ow:dw, Ow, ow? dw,
0Jn oJn  OJw oJw Ol o ow ow
~ ow, * s0(’9w§ * ow, * SOawg ~ Ow, * %w; * ow, * (paw;
om+w) oIl+w)  aJ oJ

ow, * ow 7~ du, * (’Oﬁw;'

0=

(A.10)

[ assume that the second-order condition holds for ¢ € {0, 1}.

Because the countries are identical, w} = w, and ¢, = [, hold true in
equilibrium [cf. (34)]. Inserting these, (A.4) and (A.6) into the first-order
conditions (A.9) and (A.10), I obtain the equations

0=al,+ Bls +v(2ls — 1), (A.11)

0=mu_¢m+um@+mg+u+¢w@@—%yu1—@@n+m%r

(A.12)
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From (A.11), (A.12) and 0 < ¢ < 1, I obtain

bn _ _aly+ Bl _

[o— =
9 2y 0,
lim (1—¢n+1 1\ 7
Lo =tm oy e B — (1 )T
: T2t ) — ¢><n+2>b

(o= ter = |5 = T2 ol 1 80— (L= ) (04 3) <0,

2)0b
—_——— + >0 N———
(ly = 1) p1 = 0, >1 + (A.13)
lo S ls < Em’ Po 2 Ps > W, (po _ps><p:1 = O’ (po _ps><p:0 > 0.

(A.14)

From (A.7), (A.10), (A.11), (A.14), w} = w, and ¢, = [, it follows that

oJ o n

3 = 2ant1 V(2L — 1) + aco + Bly], (A.15)
% = (lm - lo)blo - (lm - ls)bls - (Oélo + /Bls)%(lo - ls), (A16>
aJ n aJ _ (- )8]

au}o 811); B v ng

_a n/b

= ;271 n 1(1 —©)|7(2¢o — ln) — (2n + 1)%7‘ —n(ac, + ﬁ[s)]. (A.17)

Noting w} = w,, (A.3) and (A.9), I can transform the income constraint (26)
and the full-employment constraint (22) into the form:

0 = apol, + Bpsls + YWl — 1

= ala — bl,), + Ba — bl +v(a — bl — 1, (A.18)
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0=ody+ Bly + Yl — L. (A.19)

The system of four equations, (A.18), (A.19), (A.11) and (A.12), has four
unknown variables — income I and employment levels [,,, [, and [, — and
three parameters o, 7 and «. Differentiating this system totally and noting
df = —da [cf. (2)], T obtain the matrix equation

-1 ~(a—2bl,) B(a — 2bly) ala — 2bl,) dl
0 y 15} a dl,,
0 —ry B+ 2y a dl,
| 0 —(l+¢)y 28[(1—@n+1] 2G| dl, |
0 0 l[a—0b(l, + 15)](l, — Is)
de
0 0 lo — I
+ dT - 07
0 0 lo =1
da — dp
0 I=9)2n+ 1T 2[(L—p)n+ 1]l — 1) |
(A.20)
where, by (A.14), it holds true that
. gl
v =752l — ) —2¢(ad, + Bls) — (2n+1)—7 < 0. (A.21)
o T —
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The Jacobian of this system is

K= —272{2a[(w)n+ 1421+ )y + a(2§ + 1) (1+ go)} <0.

(A.22)

Noting (A.13)-(A.17), I can write the matrix equation (A.20) in terms of
partial derivatives:

ol 4
— = —= b U ay[y(l, —1,) + B(s—1,)] >0,
—~— UL N——
agp \};(/ _ + >0
ol 4 g
- K bEl —¢)(2n + 1)Ea7[7(lm —1,) + B —1,)] <0,
\_,./ I + >0
oI oI _~*
% — % = Q?UO — ls)b{(l + 90) [/y(lo + ls - 2l’m) + 2ﬂ(lO - ZS)]

ralto =)@+ 1+ 405+ 2)] ]

(ﬂ_g> _(Q_Q) —0
da 98], o OB/ ygrm,

ol 1
—m_ _9 — 9
a5 Yo % < 0,
~~ -
T N~ N—— >0 = p =20,
- +
ol ol 1
—m_ M _ _9 -
da 08 v g L=
~~ -
ol 1
— = 2va — V¥ <0,
~—
I J
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ol 1 =0 & e=1,
5o =2 (2n+1)%(1—<p){
T ~— >0 & =0,
- -
(9ls als 1 =0 <:>l0:ls<:>(p:17
a—a—%:4’}/ %(lo_ls)<1+§0)')/{
~— >0 ©lh<lys =0,
o, v
9y g\ﬁ,(27+5)>0,
- -
alo =0 = @ =1,
S2=2 & (2n+1)%(7+ﬁ)(1—s@){
T N — <0 & =0,
- +
al, al, ~ =0 =1,
a5, =2 _(lo_ls){Qr)/[(l_(p)n—i_l]+1+90}{
da 05 T K N - S0 & pm
Acknowledgements

The author thanks ITASA (Laxenburg, Austria) for hospitality in Summer
2015 when the final version of this paper was written.

24



References:

Acemoglu, D., Aghion, P. and Violante, G.L. (2001). Deunionzation, tech-
nical change and inequality. CEPR Discussion Paper Series No. 2764.
Abraham F., Konings J. and Vanormelingen, S. (2009). The effects of global-

ization on union bargaining and price-cost margins of firms. Review of World
Economics, 145, pp. 13-36.

Bastos P. and Kreickemeier U. (2009). Unions, Competition and Trade in
General Equilibrium. Journal of International Economics, 79, pp. 238-247.
Bernheim, D. and Whinston, MD. (1986). Menu auctions, resource allo-
cation, and economic influence. Quarterly Journal of Economics, 101, pp.
1-31.

Boulhol, O., Dobbelaere, S. and Maioli S. (2011). Imports as product and
labor market discipline. British Journal of Industrial Relations, 49, pp. 311-
361.

Brander, J. and Krugman, PR. (1983). A ‘reciprocal dumping’ model of
international trade. Journal of International Economics, 24, pp. 313-321.

Dixit, A. (1986) Comparative statics for oligopoly. International Economic
Review, 27(1), pp. 107-122.

Dixit, A., Grossman, G.M. and Helpman, E. (1997). Common agency and
coordination: general theory and application to management policy making.
Journal of Political Economy, 105(4), pp. 752-769.

Driffill J. and Van der Ploeg F. (1995). Trade Liberalization with Imper-
fect Competition in Goods and Labor Markets. Scandinavian Journal of
Economics, 97(2), pp. 223-243.

Dumont, M., Rayp, G. and Willeme, P. (2006). Does internationalization
affect union bargaining power? An empirical study for five EU countries.
Ozford Economic papers, 58, pp. 77-102.

Dumont, M., Rayp, G. and Willeme, P. (2012). The bargaining position of
low-skilled and high-skilled workers in a globalizing world. Labor Economics,
19, pp. 312-319.

Huizinga H. (1993). International Market Integration and Union Wage Bar-
gaining. Scandinavian Journal of Fconomics, 95, pp. 249-255.

Johal, S. and Ulph, A. (2002). Globalization, lobbying, and international
environmental governance. Review of International Economics, 10, pp. 387-
403.

25



Kreickemeier, U. and Meland, F. (2013). Non-traded Goods, Globalization
and Union Influence. Economica, 80, pp. 774-792.

Naylor R. (1998). International Trade and Economic Integration when Labor
Markets are Generally Unionised. Furopean Economic Review, 42, pp. 1251-
1267.

Naylor R. (1999). Union Wage Strategies and International Trade. Economic
Journal, 109, pp. 102-125.

Neary P. (2009). International Trade in General Oligopolistic Equilibrium’,
mimeo (http://users.ox.ac.uk/ econ0211/papers/pdf/gole.pdf).

Nickell, S., Nunziata, L. and Ochel, W. (2005). Unemployment in the OECD
since the 1960s. What do we know? FEconomic Journal, 115, pp. 127.
Palokangas, T. (2003). The political economy of collective bargaining. Labor
Economics, 10, pp. 253-264.

Palokangas, T. (2014). The Political Economy of Labor Market Regulation
with R&D. IZA Discussion Paper No. 8147.

Potrafke, N. (2010). Labor market deregulation and globalization: Empirical
evidence from OECD countries. Review of World Economics, 146, pp. 545-
571.

Saint-Paul, G. (2002a). Employment protection, international specialization,
and innovation. European Economic Review, 46, pp. 375-395.

Saint-Paul, G. (2002b). The political economy of employment protection.
Journal of Political Economy, 110, pp. 672-704.

26



