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Abstract

This paper studies the effects of product market integration on wages. We
develop a two-country model of international trade with imperfectly competi-
tive product markets and unionized labor markets. Integration is modelled as
either a fall in fixed or variable trade costs. A reduction in fixed trade costs
leads to an unambiguous decrease in wages, whereas a reduction in variable
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1 Introduction

It is often argued that European labor markets are strongly influenced by trade
unions and as a consequence wages are above the competitive level. This has often
been mentioned as an important reason for Furopean unemployment rates being
higher and more persistent than US unemployment rates. In Dowrick (1989) it
has been shown that the ability of trade unions to achieve high wages depends on
the degree of competition in the product market. Specifically, Dowrick shows that
if there is an increase in the degree of competition in the goods market, then it
spills over to the labor market, and wages are reduced. In practice, one way in
which the degree of competition in goods market may rise, is through an increase
in international trade due to product market integration. In the literature, it has
also been confirmed that product market integration may give rise to lower wages
(see e.g. Huizinga (1993) and Sgrensen (1993)). However, recently Naylor (1998)
has questioned the “established intuition” and he shows that a marginal increase
in product market integration, modelled as a decrease in a trade cost, gives rise to
higher wages in unionized labor markets. The purpose of our paper is to clarify how
product market integration affect wages when labor markets are unionized and to set
up a model which is sufficiently general to explain the different results of Huizinga,
Sgrensen and Naylor.

The models of Huizinga (1993), Sgrensen (1993) and Naylor (1998) are all simple
oligopoly models, and they are quite similar. Huizinga and Sgrensen simply compare
the extreme cases of no trade to the case of full trade without any trade costs.
Contrary to that, Naylor considers the implications of a marginal reduction in trade
costs. Since real world product market integration will evolve as marginal reductions
in trade costs, 1t seems as if the empirical relevant result is the one found by Naylor.

In this paper however, we show that the model of Naylor is also a special case,
and in a more general model, it is ambiguous whether wages increase or decrease due
to product market integration. The main reason why Naylor finds an unambiguous
effect on wages is that, in his model, product market integration does not affect
the degree of competition in the goods market. One foreign and one domestic firm
compete at the goods market before as well as after the reduction in trade costs.
More generally, a reduction in trade costs may give rise to market entry in the sense
that it may be optimal for new firms to start exporting. If this is the case, the
degree of competition in the goods market increases, and along the lines predicted

by Dowrick (1989), wages may decrease.



We divide trade costs into two types: 1) variable trade costs, such as transport
costs which are more or less proportional to the level of export, and ii) fixed trade
costs that are independent of the quantity exported. This type may for instance
be costs incurred from gathering information about foreign markets and product
approval costs. We show that reductions in these two types of costs may have
very different implications for wages. A reduction in fixed trade costs leads to an
unambiguous decrease in wages, whereas a reduction in variable trade costs has an
ambiguous effect on wages.

The rest of the paper is organized as follows. In section 2 we set up the model,
and 1t is solved in section 3. In section 4 we find some static comparative results,

and section b concludes.

2 The model

There are two symmetric countries, Home and Foreign, and there is a continuum
of goods produced under Cournot competition!. Each good is produced by one
firm in each country, and the goods are indexed on an interval, [0, 1], and ranked
with rising fixed costs of exporting (see below). Not all goods are exported due to
differences in this fixed cost, and goods produced in Home with index i € [0, A] are
exported, whereas goods with 7 €]1 — A, 1] are only sold at the domestic market.
Similarly, goods produced in Foreign with index i € [0, \*] are exported while goods
i € ]1 — A\*, 1] are only sold at the market in Foreign®. In addition to the fixed cost
of trade there is a cost, ¢, per unit of the good exported. In line with Brander and
Krugman (1983) it is assumed that each firm considers the markets separately (i.e.
goods markets are segmented) and chooses a profit maximizing quantity for each

market.

2.1 Demand

Demand in Home for a specific good is given by

L As in Huizinga (1993) and Naylor (1998) our model is partial equilibrium but it can easily be
expressed as a general equilibrium model without any qualitative implications for the results (see

e.g. Sgrensen (1993)).
2The cost structure of goods are identical in Home and Foreign as the countries are symmetric.

Accordingly, goods are ranked in the same order so that good 7 in Home is indeed the same as

good % in Foreign.



g = a— bp;, (1>

and in Foreign it is

¢ =a—"bp}. (2)
The price at the domestic market for a good for which there is competition from

Foreign is then

a 1 .
pi = g—g(yﬁ-%) (3)

= a— By + ), 7 <\,

where the quantity ; denotes the amount of good i produced in Home and sold at
the domestic market. x} is the amount of good i exported from Foreign to Home.

For products that are not subject to Foreign competition the price becomes

pi =a— By, i> A\ (4)
Similarly, in Foreign the price of goods for which there is import from Home is

given as

pi=a—pfyi+m), i<\ (5)

where ¢! is the amount sold by a Foreign producer, and x; is the amount sold by a
Home producer at the Foreign market. For goods that do not face competition from

Home firms, the price is
pi=oa—=pBy;, i>A\ (6)

2.2 Firms

Each firm chooses whether to engage in export and operate at the foreign market
as well as at the domestic market or just to sell goods at the domestic market.
However, in order to export, the firm has to pay a fixed set up cost. This cost may
be due to information gathering concerning the foreign market, or it may be costs of
product approval in the foreign country. We could easily introduce fixed set up costs

that must be payed in order to operate at the domestic market, but for simplicity



we ignore these costs and instead assume that there is room for one firm producing
each good in each country. As noted earlier, the fixed set up cost of exporting differs
among firms, and the firms are ranked so that the cost is increasing in the index

number of the firm. Specifically, the fixed set up cost for Home firms is given as

0C;
i
where 7 is a vector of variables, for instance globalization variables that make access

to information about foreign markets easier®. There is a similar cost function for

CZ:C<Z,Z),

>0, iel0,1], (7)

firms located in Foreign.

The profit of an exporting firm in Home producing good 7 is given as
T = piy; + pjx; — wl; — ta; — G <A, (8)
where [; is labor input, w is the wage rate in Home and ¢ is variable trade costs.
The profit of a non-exporting firm in Home is

and similar profit expressions hold for the firms in Foreign.

The labor input is simply taken to be equal to production, i.e.

li = yi+x, 1< A (10)
I = i, 7> A (11)

and analogous expressions hold for Foreign labor input.

2.3 Wage and employment

We assume that in each country there is a single trade union that covers all sectors
and hence supplies workers to all firms. The trade union seeks to maximize the total

income of trade union members* which is equivalent to maximizing

Q= (w-w)L. (12)

3 7 is taken to be exogenous and identical across countries, so that the ranking of goods in Home

and Foreign is not altered by changes in Z.
‘For a given number of trade union members, this is equivalent to maximizing the expected

income of a representative trade union member where the probability of employment is equal to

employment divided by the number of trade union members.



L= fol l;di 1s total employment in Home, and W is the alternative income of trade
union members which may be determined by unemployment benefits, the wage in
alternative employment or disutility of work. w is identical across countries, and
the objective function of the Foreign trade union takes a similar form.

For simplicity we assume that the Home (Foreign) trade union unilaterally sets
the wage in Home (Foreign), i.e. we apply the monopoly union model (see e.g.

Oswald (1985) ) .

2.4 Game structure

The structure of actions in the model can most easily be described as a sequential
game evolving over three stages. In stage 1, each firm decides whether it wants to
pay the fixed set up cost, C;, and become an exporting firm. In stage 2 the trade
union in each country chooses the wage rate. Since the wages in the two countries are
interdependent, we take the outcome to be a Bertrand-Nash equilibrium in wages.
Finally, in stage 3, firms determine output, and when Foreign and Home firms supply
to the same market, they engage in Cournot competition so that the outcome is a

Cournot-Nash equilibrium.

3 Solving the model

In stage 3, firms have decided whether or not to enter the market abroad and wages
have been determined. Hence, maximizing profits for the Home and Foreign firm in
sector 7 (i.e. (8)), and solving for the Cournot-Nash equilibrium yields the following
quantity produced by a Home firm and sold at the market in Home:
yi:oz—l—w*_Qw—l—t’ i<\ (13)
30
The quantity sold by a Foreign firm in Home is

xf = i< AT (14)

Similarly, the quantity sold by a Home firm at the market in Foreign can be found
to be

a+w—2w—2t
30

. i< A (15)

xTr; =



By maximizing (9), production in Home of goods for which there is no foreign

competition amounts to

a—w
20 7

Prices at markets in Home are now easily found to be

4+t
pz.:“wgw*, i< AT (17)
and
@:a;w, P> A (18)
Similarly, prices in Foreign are
4+t
R s £ (19
and
ﬁ:azw, P> A" (20)
Total labor demand in Home turns out to be
*—2 t — f—2w— 2t
L:)\*oz—l—w w + —I—(l—)\*)a w_l_)\oz—l—w w ‘ (21)

30 26 30
In stage 2 the trade union in Home maximizes (12) taking into account that total

employment is determined as in (21), and the first order condition becomes:

(22— A +3)a+ 2+ A )w" —2(AA+ A" +3)w—2(2A— M)t (AA+ A" +3) = 0. (22)

There is a similar first order condition for the trade union in Foreign, but before
solving for the equilibrium wage rates, let us turn to stage 1.

In stage 1 each firm decides whether to pay the fixed set up cost C; thereby being
able to export its product. The variable profit of a firm in Home from exporting is
given as

mi =~ w =), (23)

7

where pf and z; is determined as in (19) and (15) respectively. Then if 76 > Cj, the

firm finds it optimal to export, whereas if 7§* < C; the firm chooses just to operate
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at the local market. Now A\ can be found as the index of the firm for which the

variable profit from exporting exactly covers the fixed set up cost, i.e.

7 =C (M Z), (24)

and we will assume that this defines a unique value of \°.

The firms in Foreign face exactly the same problem, and since the two countries
are symmetric, it follows that \* = A. Wage rates must be identical across countries
for the same reason, and using these facts in (22), implies that the wage rate in the

Bertrand-Nash equilibrium of stage 2 becomes

L, B+ XNa+ (B +5NT 20
vers 61+ \) ' (25)

By substituting for price, wage and quantity in (23), it follows from (24) that A in

equilibrium is determined by the following condition:

1 ((345)) (e —w) — 12t — 10AL\

— =C(\ 7). 26
96 ( 6(1+ ) (A7) (26)
The left hand side of this expression is labelled M B as it is the marginal benefit of
increasing A in the sense that it is the variable profit from exporting of the marginal

firm that chooses to become an exporting firm, i.e.

MB

1 ((34—5)\)(@—@)—1215—10)\15)2‘ (27)

" 98 6(1+A)
Similarly, C (), Z) can be interpreted as the marginal cost of increasing A. C' (), Z)

is increasing in A by construction, and from (27), it is easily found that M B is

OMB dC(\,Z)
U < —an

as this is necessary in order to have a stable equilibrium. If A is lower than the

also increasing in A. As illustrated in Figure 1, we assume tha

equilibrium value, A°, then MB > C (A, 7), and more firms have an incentive to

engage in export implying that A increases towards the equilibrium. Conversely,
when M B < C (A Z), A decreases.

4 Static comparative analysis

It is very easy to replicate the results in Huizinga (1993), Serensen (1993) and Naylor
(1998). Naylor assumes that A = 1, which in our model is the case if C(i, 7) is so

®Since we have no restrictions on C; except that it is increasing in ¢, we cannot in general rule

out the possibility for multiple solutions.



Figure 1: Marginal benefit and fixed costs of trade as a function of A.

low that all firms find it profitable to export their goods. Differentiating the wage
rate in (25) yields

ow) __1L (28)
ot |,_, 6
This is exactly the Naylor result, i.e. product market integration in the sense that
t decreases leads to higher wages. The intuition is that, for given wages the firms
face lower costs on export goods, which tends to increase labor demand. The trade
unions then exploit the higher labor demand to obtain higher wages.
In Huizinga (1993) and Sgrensen (1993) there are no variable export costs (i.e.
t = 0). Moreover, they compare the case where A = 1 to the case where A = 0,
which in our model can be interpreted as a comparison of the case where C(i, 7) is
sufficiently low to ensure that all firms export, to the case where C(i, 7) is sufficiently
high so that no firms export. By using (25), we find that

o—Ww
w’t:o,A:l - w’t:O,A:O == 6 <0. (29)

Since o > w° it follows that product market integration leads to a decrease in the

8Otherwise there would be no production as the marginal cost of producing one unit would



wage rate. The reason is here that firms in the two countries start to compete at
a common market, and this increase in the degree of competition spills over to the
labor market.

The result of Huizinga and Sgrensen can easily be generalized. More specifically,
any change in the Z variables that reduces the fixed cost of trade, C(i, Z), tends to
increase the share of goods that are traded, A. This is also seen in Figure 1; there
will be a downward shift in the C(i, Z) function implying a higher equilibrium value
of A (unless A = 1 in which case A will be unchanged). A higher A in turn, affects
the equilibrium wage rate, (25), in the following way:

ow  a—w+i
N 34N

i.e. the wage rate must fall. An increase in A corresponds to more goods being

0, (30)

subject to international competition. This is taken into account by the trade unions,
so more competition at the product markets again spills over to the labor market.

As mentioned above, Naylor assumes that A is given and independent of ¢, but
this is in our more general set up not the case. From (27) it follows that M B rises
if ¢ falls, and when the M B curve shifts upwards, it is easily seen from Figure 1
that A rises (% < 0). Le. when the variable cost of trade falls, then more firms find
that the variable profit from exporting is sufficient to cover the fixed cost. Now, by
totally differentiating the equilibrium wage rate, (25), we find that

o ow | owo
dt ot O\ Ot
1 ao—w+to

6 3(1+A2at

(31)

A reduction in variable trade costs, t, has two eflects on the wage rate. First, there
bl 88_1;)7
which has a negative impact on wages through spill over effects

is the direct Naylor effect which tends to increase wages. Second, there is the

Ow O
X ot
to the labor market, that arise from the introduction of international competition

indirect effect

for some goods. Hence, the sign of %—1: is ambiguous as it for instance depends on
the magnitude of %. If a change in ¢ has a great effect on A, then product market
integration, modelled as a decrease in ¢, gives rise to lower wages. Contrary to that,
if X is not affected very much by a change in ¢, then we have the result of Naylor,

that a reduction in ¢ reduces wages.

always be higher than the price.
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5 Conclusion

In this paper, we have developed a very general framework in which to analyze the
relationship between wages and product market integration in unionized countries.
Our model encompasses both the trade cost model of Naylor (1998) and the market
access models of Huizinga (1993) and Sgrensen (1993). We have shown that product
market integration, modelled as a reduction in trade costs, has an ambiguous effect
on wages determined by trade unions. A reduction of fixed costs of exporting leads
to an unambiguous decrease in wages, while a reduction in variable trade costs has
an ambiguous effect on wages.

By focusing solely on one industry in which reciprocal intra-industry trade pre-
vails, Naylor (1998) overlooks the fact that some industries potentially find it optimal
to start engaging in two-way trade when variable trade costs are reduced. If a re-
duction in variable trade cost makes it profitable for many firms to start engaging in
intra industry trade then wages falls. The reason is an increasing degree of compe-
tition at the goods markets which is taken into account by the trade unions thereby
creating a spill over effect to the labor market. On the other hand, if there is only
a few goods for which there will be entry from abroad, then wages increase due to

higher demand for labor as also shown in Naylor (1998).
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