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1. Introduction

The minimum wage institution has been among the major components
of many contemporary labour market setups, particularly in Europe!:
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'In many European countries, wage contracting is centralized at the national
(and/or the sectoral) level. Moreover, firm-level wage contracts are also present
with or without mandatory extension over the centralized wage deals (see Layard
et al.. 1991: Rogers and Streek, 1994). In the former case, centralized wages act as
minimum wage floors for any firm in the economy (and/or the particular industry)
That is. any firm, whether or not it participates in any negotiation, should pay at
least this wage to its employees
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however, it is still controversial. Recently, there has been renewed
interest, both theoretical and empirical, in the economic and social
impact of minimum (statutory and/or sectoral) wages (Dolado et al.,
1996, 1997; Saint-Paul, 1996; Freeman, 1996), most probably moti-
vated by the persistently high unemployment rates in EU countries.
These recent studies seem to lead to the following two conclusions.

First, in the context of imperfect labour markets, there is no clear-cut
theoretical support for the claim that minimum wages generate unem-
ployment. Under conditions of monopsony, that is, whenever firms
maintain some discretion over the wage, a minimum wage can be set
without necessarily reducing employment. It can be further argued
that, in the presence of a minimum wage, the employment outcome in
a (single) monopsonistic labour market might be the same as if this
market were operating under perfectly competitive conditions. Howe-
ver, if asymmetries exist across labour markets (or across segments of
the same market) a single minimum wage may in fact reduce aggregate

employment, though all sub-markets are monopsonistic (see Dolado et
al., 1996).

Second, the minimum wage (statutory/sectoral) always acts as a re-
distributive tool, shifting the earnings distribution in favour of the
low-paid employees. Moreover, in particular regarding minimum sec-
toral wages, recent evidence suggests that there are adverse employ-
ment effects on low-paid earnings (see e.g. Dolado et al., 1997); clearly
because a subset of low-paid workers are left unemployed.

What the recent literature implies, therefore, is that, in the presence
of asymmetries, a bargained sectoral wage mandatorily extended to
all firms (e.g., a minimum sectoral wage) may in fact generate sec-
toral unemployment in equilibrium. However, regarding the political
economy of such an institution, a two-fold question remains: First,
besides the workers who are displaced from their jobs, who else in the
labour market is harmed by the minimum sectoral wage institution?
Second, besides the subset of workers that finds employment under a
higher wage contract, who else benefits from it? In other words, since
not everybody in the labour market benefits from the minimum wage,
in whose best interest is it for this institution to be sustained?

So far, there has been no clear explanation as to whether, and under
which conditions, economic agents may strategically opt for minimum
sectoral wage contracts, in order to affect the overall outcome in both
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the labour and the product markets in their own favour. Moreover,
it has not yet been explicitly investigated whether such considerations
may in fact provide a plausible rationale for the persistence of unem-
ployment in unionized sectors, when asymmetries —and thus, conflicts
of interests— across firms and/or unions are present. In this paper,
we examine these questions by explicitly modeling the labour-product
market strategic interactions in the context of an observed institutio-
nal setup, where minimum sectoral wage deals play a major role, as in
the Spanish labour market. The stylized facts regarding the key insti-
tutional aspects of the labour market in Spain are briefly discussed be-
low (see also, Jimeno and Toharia, 1994; Palenzuela and Jimeno, 1996).

First, regarding the structure of collective bargaining, there are three
levels: National, sectoral and firm-level. The scope of bargaining,
at least explicitly, excludes employment (Jimeno, 1992). At the first
nationwide level, the minimum statutory wage (Salario Minimo In-
terprofesional) is collectively set. The second industry-wide level es-
tablishes minimum bargained wages for all working categories (except
white-collar) in each sector. At the third, firm-level wage bargains are
struck, which cannot however contradict the terms of sectoral agre-
ements. Hence, the latter de facto establish a second layer of minimum
wages, above the minimum statutory ones.?

Second, in both effective (second and third) levels, bargaining is con-
ducted between the employers’ and workers’ representatives. The lar-
ger proportion of the workers is affiliated with the two major unions,
UGT and CC.0O, but they may also (by virtue of the Workers’ Char-
ter (1980)) belong to no union at all. What shapes a crucial feature
of the Spanish system, nonetheless, is that collective agreements are
enforceable on all workers regardless of their union status. That is,
while in Spain union membership is below 15%, there is mandatory
extension of the sectoral contract, acting as a minimum wage floor,
during any firm-level negotiation.

Third, at the firm-level, workers’ representatives form work councils
which are entitled to bargain firm-level wages. This “open shop” union
system, along with mandatory extension of sectoral contracts, explains
the high coverage (above 70%), despite the aforementioned low unioni-
zation rate. In contrast, the coordination of employers during collecti-
ve bargaining seems to be low (Dolado and Jimeno, 1997). Therefore,

’In fact, there have been no national agrreements after 1986 (see Palenzuela and
Jimeno, 1996).



334 INVESTIGACIONES ECONOMICAS, VOL XXIII (3), 1999

what is of particular importance for our modeling purposes is that,
even if a subset of employers do not participate in sectoral contrac-
ting, their work counci may choose to enforce the minimum sectoral
wage during firm-level negotiations.

We study the implications and the consequences of the above setup
by developing a simple sectoral model, in which two technologically
asymmetric firms compete a la Cournot in the product market. In
the labour market, wage contracting is structured in two sequential
stages. In the first, firms and unions collectively choose the minimum
sectoral wage. In the second, each firm separately deals with its own
monopoly union. Each union chooses a firm-specific wage that, due
to mandatory extension, must be at least equal to the minimum wage
contract. Finally, firms choose their employment and outputs. Res-
tricting attention to subgame perfect equilibria, our findings reveal
the strategic role that the sectoral wage plays in the rivalry among
firms, its redistributive function, as well as its negative consequences
on sectoral employment. As expected (Layard et al., 1991), the effi-
cient firm’s advantage in the product market is extended to the labour
market since, even though this firm pays higher firm-specific wages, it
effectively faces lower costs per efficiency unit of labour. Therefore,
the efficient firm would (if it could) strategically opt for a sufficiently
high minimum sectoral wage, since it would thus impose higher labour
costs upon its rival.

This line of reasoning was first used in the literature on “Raising Rivals’
Costs” (see, e.g., Salop and Scheffman, 1983, 1987; Williamson, 1968).
Salop and Scheffman (1983, 1987) discuss a number of strategies that
dominant firms may use to diminish the market share, or even induce
the exit, of their rivals. In a model where a dominant firm faces a
competitive fringe, they show that the dominant firm can use cost-
raising strategies to increase its profits by eroding the position of its
rivals. That is, a dominant firm may raise the price of an input used
by all the firms in the industry above its competitive price, in order
to steal business from its rivals. In fact, as we show in this paper, the
institution of minimum sectoral wages provides an unusually natural
setting for these arguments to apply.

In Spain, under the open shop union system and the mandatory ex-
tension of sectoral agreements, our findings suggest that efficient firms
have incentive to lobby the representatives of work councils during
sectoral wage negotiations for minimum wages high enough to impose
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high binding costs on their inefficient rivals. In principle, the latter
might react by not participating in sectoral wage contracting and pro-
posing sub-minimum wages to their workers, after the wage contract
has been struck. However, as long as the sectoral wage deal proves to
be (as our findings show) in the best interest of at least a subset of their
workers, compliance with it can always be sustained through the open
shop unwon-work council-mandatory extension scheme. That is, even
if union membership in inefficient firms is low, the particular subset of
workers who may find employment within each firm under the sectoral
wage contract (mostly senior workers), should effectively be considered
as belonging to a firm-specific union whose representatives were eligible
to participate in sectoral wage negotiations. Subsequently, the same
workers are also entitled to bargain the firm-level wage, and, therefore,
(being time-consistent) confirm the sectoral agreement via their work
council’s appeal to mandatory extension. Hence, as we show, it is also
in the best interests of inefficient employers to participate in sectoral
wage contracting in order to avoid even higher losses. Apparently, the
missing part of our analysis regards only those workers in a subset
of small-scale firms who are, actually, not represented at all during
sectoral wage contracting. These workers may therefore ex-post enga-
ge in “underground” wage arrangements with their own employers.®
While we do not examine it explicitly here, we can nonetheless assert
that, since sectoral wage bargainers are aware of this option, they may
always (via their Stackelberg leadership) minimize the emerging wa-
ge differentials by consistently adjusting the sectoral wage agreement
downwards (see Vlassis, 1998). However, as evidenced by the high co-
verage rate of sectoral agreements in Spain, this possibility should not
be expected to affect significantly the level of the minimum sectoral
wage deal and, therefore, its consequences regarding employment and
distribution.

In summary, our findings suggest that it is the particular form of the
minimum wage institution in Spain (i.e., sectoral wage deals manda-
torily extended), which always accommodates the efficient firms’ stra-
tegic interest in stealing business from, or even marginalizing, their la-
bour intensive rivals, by raising their costs. Hence, we may claim that,
under these circumstances, the minimum wage institution should be

reasonably expected to generate persistent negative effects on sectoral

3 As Dolado et al (1997) point out, this instance effectively arises whenever (small-
scale inefficient) employers “fail to recognise their workers’ legal representation”
(i.e unions) and thus sectoral wage contracts may be difficult to enforce.
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employment. Furthermore, even though efficient firms “pay high wa-
ges to their employees anyway” (see, e g., Freeman, 1996), we clearly
suggest that these firms, in fact, benefit from the minimum wage ins-
titution; as do both the high-paid and the low-paid employees. Then,
as long as inefficient firms are —along with the unemployed— the ones
losing from the minimum sectoral wage institution, it is the above dis-
tribution of interests that effectively sustains it, despite its negative
effects on sectoral employment.

The rest of the paper is organized as follows: Section 2 presents the
model. In section 3 the strategic role of the minimum sectoral wage
is demonstrated. Section 4 provides illustrations and discussion of
the robustness of our main results. Finally, section 5 concludes, with
particular reference to the Spanish labour market.

2. The model

We consider a homogeneous good sector where two firms, endowed
with different technologies, compete in quantities in the product mar-
ket. For simplicity, we assume that firms are endowed with one-factor
(labour) technologies that exhibit constant returns to scale.* Firm 2
possesses a superior technology to firm 1. In particular, the ineffi-
cient firm 1°s production function is y; = Nj, and efficient firm 2°s
is yo = kNg with 1 < k, where 3, denotes firm i’s output, IV, its em-
ployment level, and k the relative efficiency of technologies. Market
(inverse) demand is given by P(Y'), with P'(Y) < 0 where Y = y1 + 42
is the aggregate output We also assume that the industry revenue,
Y P(Y), is concave.®

The labour market is unionized. Workers are organized into two sepa-
rate, firm-specific unions. This assumption is ex-ante appealing, since
firms with different production processes often employ workers diffe-
ring in their training and skills. It is even more appealing ex-post, since
as is shown in this paper, technological asymmetries create conflicts

*For nstance, a firm endowed with a two-factor Leontief technology, produces with
such a lnear, one-factor (labour) technology in the short-run, if its amount of
capital is not too small

®Note that concavity of industry revenues implies cardinal supermodularity of the
Cournot game in which the action set of one firm is in the reverse order. In fact,
an even weaker condition, 1e. P(Y) is log-concave, guarantees that the “reversed”
Cournot game is an ordinally supermodular game Uniqueness of equilibrium is
then guaranteed, because in the Cournot game the best response functions turn
out to be contractions (see Novshek, 1985; Amir, 1996).
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of interests between employees of different firms during the determi-
nation of the minimum wage. In fact, as the most-preferred minimum
wages of the two unions are not the same, the unions by acting toget-
her cannot change the median voter in a way that improves both their
positions.® Let union ¢ be firm 1 s union. Assume that unions are of
the utilitarian type (Oswald, 1982); that is, union s objective is

U (w,, N}) = (w, — wp)¥ N, 1]

where w, is firm #’s wage rate and wg > 0 the outside option,’ with
¢ € (0,1] being the elasticity of substitution between wage level and
employment of the union. The labour market institution specifies wa-
ge negotiations at both the sectoral and the firm levels. In addition,
it provides mandatory extension of the sectoral wage bargains. We
assume, for simplicity, that unions have the power to set wages at the
firm level, i.e. they are Monopoly Unions.® Therefore, the timing of
the game is as follows. In the first stage, firms and unions collectively
choose a minimum sectoral wage wp,. In the second stage, each Mono-
poly Union chooses w,, under the restriction that this cannot be less
than wy,. Finally, firms compete in quantities. We restrict attention
to subgame perfect equilibria.

3. The strategic role of minimum wage

Let us first consider the last stage. Define w, to be firm 1 ’s wage per
efficiency unit of labor; that is, w, = w,/k,, with k; = 1 and ky = k.
Given the wage rates (w,ws), firm 2 chooses y, to maximize profits,
m, = P(Y)y, — wyy,. The first order conditions (focs) are, 1,7 = 1,2,

P/(yz+yj)yz+P(yz+y]) = W,. [2]

In a larger sector with many firms, some unions {most likely those of the most
efficient firms} might have incentives to cooperate, but again full cooperation would
not be achievable. So long as there exist signifigant technological asymmetries, there
would always be some groups of workers that have conflicting interests

"It can be thought of as a weighted average of the competitive wage and the unem-
ployment benefit, the weights being the probability to find, or not, employment in
the competitive sector. Due to the partial equilibrium nature of our analysis (1 e.
the sector’s size is small relative to the macroeconomy) both w, and we can be
considered as real arguments since all agents m this sector take the wage deflator
te be exogenous Naturally then wg is also exogenous

$In fact, 1f the efficient firm has an mncentive to strategically use the minimum wage
1 this extreme case, then it is obvious that it will do so whenever it has some
bargaining power 1 the firm-level negotiations. Under Monopoly Unions firms’
wage rates are the highest possible It is then, a priori, hard to believe that the
efficient firm will lobby for an even higher cost of labour, as our paper indeed shows
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Given that industry revenues are concave, profit functions are concave,
82771'/33/13% < 0, and |8%n,/8y,8y,| < |0%,/0y%|. Thus, the above
game is supermodular in (y,,—y,) and the best response functions
are contractions. Thus, there exists a unique equilibrium (yi (w1, we),
y4(wy, w1)) which is quasi-symmetric in the sense that y§ (a, b) = y4(a, b).
Furthermore, since 8%7,/0w,dy, = —1 < 0 and 8%r,/0w,dy, = 0 it
follows that dy*/Ow, < 0 and dy/Ow, > 0. Finally, adding the
focs in [2] and totally differentiating, it can be seen that equilibrium
industry output is a decreasing function of the sum of wages, i.e.
Y*= Y*(w1 + ’LUQ), with dY*/d(w1 + ’LUQ) < 0.

Next, consider stage-2. Given the rival firm’s wage-rate w,, mono-
poly union ¢ chooses w, to maximize U, = (w, — wp)¥ N, under the
restriction w, > Wy, where N = y*(w,, w,)/k,. Equivalently, union %
maximizes

InU, = [pln(w, — wo) + Iny; (w,/ Ky, w, /k)) — Ink,] st. w, > wm. [3]
The focs of the unrestricted problem are:

@ 1 Olny;

(w, —wp) Kk, Ow, =0 14

The (unrestricted) unions’ game is supermodular if 82ny; /0w,0w, >
0. Further, a sufficient condition for this game to have a unique equi-
librium is that the slope of the best response functions, dw?/ dw,, be
less than 1. A sufficient condition, in turn, for the latter to be true is
that 82Iny?/ow,0w, < —(k,/k,)0%Iny? /Ow?. Thus, to guarantee exis-
tence and uniqueness of the equilibrium of the (unrestricted) unions’
game, we make the following assumption.

ASSUMPTION 1: 0 < &lny}/0w,0w, < —(k,/k,)0%ny; /ow?.

As is demonstrated in section 4, assumption 1 will be fulfilled at least
for some class of market demand functions. Of course, this assump-
tion can be translated (using the focs in [2]) into an expression rela-
ting first, second and third order derivatives of the market (inverse)
demand function. However, this turns out to be an extremely tedious
task that does not shed any further light on what functional forms of
market demand lead to a unique equilibrium of the unions’ game. No-
te, however, that assumption 1 is not necessary. As is demonstrated
in section 4, existence and uniqueness of equilibrium does not require
the last inequality of assumption 1. Further, note that assumption 1
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implies log-concavity of ¥ in w, (and thus uniqueness of the maximum
in [4]). This is not necessary either, however it turns out to be the key
sufficient condition under which Proposition 1 below holds.

The best response functions of the restricted problem [3], w,(w,) =
M az[wp,,w (v,)], can more conveniently be expressed in terms of the
wages per efficiency unit:

w(w;) = maz{wn/k, sz(w])] [5]
The following proposition summarizes a property of these reaction
functions which is crucial to our analysis.
PROPOSITION 1: we(w) < wy(w) < kws(w) for all w.

PROOF: To prove the second inequality, note that for any w, and given
some wq, the optimal wy only depends on k,. Now note that at the
optimal choice of w! from [3] we get,

o*mmU, 98 Olnyfw, 11 0 [alnyg‘w l]i
Ok, O0w, — Ow, ow, k¥ k|  ow | dw k2
1 O ny; dyr 1
= —'k—}?' [— aw? wz+3w1y_f >0.

This is so, because by assumption 1 and the fact that 9y /dw, < 0, the
term in square brackets is negative. Therefore, w, is strictly increasing
in k,, hence kw§ (w) = w§ > wf = w¥(w). Now if we(w) = w¥ (w),
then kwy(w) > wy,, and since kwf (w) > w¥(w), we have from [5]
that kwy(w) > wi(w). If we(w) = wm/k, then kwo(w) > kw§ (w) >
wY (w), and since kwq(w) = wy,, we have from [5] that kwy(w) >
wi(w).

To prove the first inequality, note that an equivalent objective for union
i is to choose w, to maximize InU, = [pln(w, —wo/k,) +Iny? (w,, w,) +
(¢ — Dink,]. Observe that, for any w,, the optimal w, only depends
on wg/k,. Now note that at the optimal choice of w,,

22U, 9 : /
kA [— 1 }— Y __ o

O Hy,  dw w, — <4
%, %,

Hence, for given w,, w, is strictly increasing in wy/k,, and thus w{ (w) >

w¥ (w). Now if wi(w) = w{(w), then wi(w) > wm > wn/k and
wi(w) > wg(w); hence wi(w) > we(w). If wi(w) = wpy, > w?(w) >

w¥ (w) and wi(w) > wy,/k, hence wy(w) > we(w). Q.ED.
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From Proposition 1 and the fact that wY(w) > wg and dw?/dw > 0
for all w, it follows that there exists an interval [w, | such that for
all wy, € [w, ™), the minimum sectoral wage is binding for firm 1°s
union, but not for firm 2’s. Moreover, assumption 1 implies that the
slope of union 2’s best response function, dwg /dws, is less than 1/k;
as a result, W is finite. Let (w},w3) be the equilibrium firm-specific
wage rates, and (wj, w3) be the respective wages per efficiency unit
of labor. A low enough minimum wage (i.e. wpy <w) is not binding
for any union, and by Proposition 1, wj < wj, even though w} > wji.
That is, whilst the efficient firm pays higher firm-specific wages, it
effectively faces a lower cost per efficiency unit of labor. On the other
hand, for higher values of w,, the inefficient firm “s union is “obliged”
to choose the minimum sectoral wage (w} = wp,), while the efficient
firm s union can ask for an even higher wage rate, wj. Note, however,
that the inefficient firm “s cost disadvantage, (w] — w}), increases with
wm, and, in fact, reaches its maximum when the minimum wage is
sufficiently high, so that it becomes binding for both unions. Hence, it
is fairly clear that the efficient firm may have a strategic incentive to
opt for a high enough minimum sectoral wage. It would, thus, increase
its cost advantage against its rival, by shifting the set of the latter’s
feasible firm-specific wage agreements upwards. Of course, this can
only be attained at the cost of the efficient firm paying higher firm-
specific wages Therefore, whenever the former “business stealing”
effect dominates the latter “higher costs” effect, the efficient firm will
lobby for a sufficiently high wy,, so long as the labor market institutions
accommodate such arrangements.’

Let us then proceed to stage 1. Let mpg,(my,) represent the minimum
wage that maximizes firm 4’s profits (union ¢’s welfare). Naturally, if
the minimum wage is not binding, firms’ profits and unions’ welfare do
not depend on wy,. Suppose now that w< wy, < W. As the following
Proposition shows, output and profits of the inefficient firm always de-
crease with wy, in this range. Proposition 2 also provides a qualitative
condition under which the profits of the efficient firm increase with the

®Note that a high enough minimum wage will also increase the relative efficiency
wage differential and thus redistribute business to the efficient firm, when firms
compete i prices in the product market In such a case, strategic complementa-
rty in prices would moreover imply that the least efficient firm may also have an
interest 1n raising the minimum wage above the unrestricted wage, because price
competition would be thus relaxed. Hence, our qualitative results do not change
much if Bertrand (rather than, Cournot) competition is assumed in the product
market.
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minimum wage. As is shown in section 4, this condition always holds
in the linear demand case. Also, it holds under some circumstances in
the constant elasticity demand case. Note however that, even if this
condition is satisfied only for values of the minimum wage close enough
to w, our main result (Proposition 4) remains valid. As is shown in
section 4, in the constant elasticity demand case, the efficient firm’s
profits (as well as both unions’ welfare) initially increase and then de-
crease in wy,. Then the two unions and the efficient firm still have an
incentive to lobby for a minimum wage that will be binding for the
inefficient firm’s employees.

ProposITION 2: For all wp,w < w,,<w,
a) yi(w,,) and 71(w,,) are strictly decreasing functions.

b) If the slope of the efficient firm’s (unrestricted) reaction function
is sufficiently small, then y3(w,,) and my(w,,) are strictly increasing
functions.

ProoF: We will first show that 7y is strictly decreasing in wy,. Since
7, = P(Y*)y — w,y}, by using the envelope theorem we obtain,

dmfdwm = =y, dw,/dwm +y; P'(Y*)(8y; /0w,)(dw, /dwm) (6]
+y, P’ (Y*)(ay;/awj)(dw]/dwm)

Further, by totally differentiating the focs in [2] we get,

yr/dw, = [P (Y*)y; +2P'(Y")]/D <0 [7]
By; /ow, = —[P"(Y*)y!+ P (Y")/D >0

with D = P/(Y*)[P"(Y*)Y*+3P/(Y*)] > 0. Hence, P'(Y*)dy* /0w, =
P(Y*)dy; /0w, + 1 and from [6],

dm1 [dwr, = —yi[(1~dwg /dwy)—P'(Y*)(8ys /0wn)(14+dwy /dwy )] < 0.

since dwi/dwm = 1 and 0 < dws/dwy, = dwg/dwl <1k < 1. We
next show that yj is strictly decreasing in w,,. We distinguish two
cases: a) P” < 0andb) P’ > 0. Let P” > 0. By the focs in [2] we have,
7y = —P(Y*)(y})?. As Y™ decreases with (w;+ws), and thus decreases
with wp,, —P'(Y*) increases with wm; hence dry/dwy, < 0 implies that
y; decreases with wp,. Next, let P” < 0. From the focs in [2], we get
~P(Y*)(ys —v}) = (w1 —ws). In this case, —P'(Y*) decreases with
Wry, and since d(wy — wy)/dwm = 1 — dwy /dw; > 0, we conclude that
(y3 —y7) increases with wp,. Moreover, since dY™*/dwy, > 0, —(y{+3)
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increases with wy,. Hence, (y5 —yf) — (yi +¥3) = —2y7 increases with
wma

We now turn to part b). Observe from [6] and [7] that the first two
terms of dmy/dw,, are negative, while the last term is positive. Since
dwy /dwy, = 1, while dws/dwy, = dwy /dwy < 1/k, the positive term
under some circumstances dominates the two negative terms, and then
the profits of the efficient firm will increase with wy,. In other words,
if the increase in the minimum wage raises the ineflicient firm’s costs
much more than it raises the efficient firm’s costs, the efficient firm
attains higher profits.! Equivalently, after some manipulations we
get, ”
dw
Wby | Zm _pyy 2L

dw dw ow
1 14 —d—wlf 1

d7T2
% — ¥ 1
Ton ya(l +

Note that both terms in the square brackets are positive. Whene-
ver the first term is small enough, the second term dominates and
the sign of this derivative is positive.!' If, in addition, P" < 0,
then y} increases with wy,, since mg = —P(Y*)(y3)? and —P'(Y*)
decreases with wp,. On the other hand, if P > 0, then dy;/dwn, =
(Oy5/ Owr )(dwy /dwm )+ (ys [ Ows) (dwe /dwy,) can be written as (using
(7)),

dwU2 dw2U
dwy,  P'(Y*) owy 4 dwd
dw1

The first term in square brackets is negative, while the second is positi-
ve. If the second term is small enough, then the efficient firm’s output
increases with wy,. If the demand is convex, the condition on output
is more stringent than that on profits: If the efficient firm’s output
increases with w,, then its profits also increase. Q.E.D.

Proposition 2 tells us that, under some circumstances, an increase
in wy, in the range [w,W| redistributes output to the efficient firm,

19 As we mentioned above, even if this condition holds only for values of w,, in the
neighborhood of g, the efficient firm still has an mcentive to vote for a high enough
minimum wage such that 1t 1s binding for its inefficient rival's employees. In that
case, our main result (Proposition 4) remains valid. This is demonstrated in section
4 for the constant elasticity demand case

"' Of course, the two terms are not independent As we have already mentioned,
the slope of firm 2’s unrestricted reaction function can be expressed in terms of
first, second and third derivatives of the inverse demand. The second term can also
be expressed in a similar way (see (7)). However, it is a very hard task to obtain
explicit conditions based exclusively on the form of the inverse demand function
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and all the costs of the aggregate reduction in output are borne by the
inefficient firm. Henceforth, the efficient firm’s profits increase and the
inefficient firm’s profits decrease. Finally, since total output decreases
and production shifts away from the labour intensive firm, sectoral
aggregate employment decreases in this range.

Suppose next that w,, > W. Then dws/dwy, = 1/k. It is clear from
[6] that the inefficient firm’s profits decrease in this range, too. Thus,
without loss of generality, mpr; =w. On the other hand, from [§]
the sign of dmy/dwy, can be either positive or negative. The efficient
firm’s profits may initially increase and then decrease.!? Since the cost
disadvantage of the inefficient firm, (w} —w3) = (1—1/k)wnm, increases
with wy, in this range, the efficient firm’s profits will increase so long
as its own higher costs effect remains relatively small. Otherwise, the
efficient firm’s profits decrease with wy,. Therefore, if the slope of
firm 2’s reaction function is small enough, then mpgy > W. Of course,
sectoral aggregate unemployment increases in this range.

Turning atiention to the unions’ welfare, first note that the efficient
firm’s union welfare unambiguously increases with w,,, whenever w<
wm <. Not only do their wages increase in this range, but also em-
ployment for the union members (under the condition of Proposition
2). In fact, this union prefers a minimum wage strictly above w. This
is so, either because profits, output and thus employment for the effi-
cient firm increase initially with w,, for w,, above ; or because the
reduction in employment is of second order for w,,, close enough to w,
while the wage increase is of first order. Therefore, myy > .

Finally, to find the preferred minimum wage for the inefficient firm’s
union, note that

dU,/dwyn < {@N; + (w, — wp)ON,"/w, }dw,/dwy,
+(w, — wo) (ON; /0w, ) (dw, /dwn,). [9]

By the envelope theorem the term in brackets is zero if the minimum
wage is non-binding, and negative otherwise. Now the second term of
dU,/dwny, is strictly positive for all wy, >w, as ONT /0wy = Jyt/Ow,y >
0. Therefore, the inefficient firm’s union prefers a minimum wage
strictly above w, because around w the negative direct effect of raising
wy is of second order, but there is a positive first order effect from the
efficient firm raising its own wage. Hence, myy >w.

2Obviously, for given k, if wy, is sufficiently high, the inefficient firm shuts down,
and further increases in wy, harm the emerging monopolist.
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Note however that myy can be either below or above w. Obviously, if
my1 < W, then my1 < myg. Suppose now that my; > w. Given that
Wy = wy = Wy, we get from [3],

&#Inl, 9 Olny, wym 1|

Ok, 0wy  Owm ow, kZ k|
1 {0lny* Plny w, Oty Ym | g
k2 | Ow, ow? k,  dwduw, k,

because by [7] dIny* /0w, < 0, and by assumption 1, 0 < 82 Iny}/dw,w, <
—(k;/k,)0? Iny?/6w?, hence the sum of the last two terms in square
brackets is negative. As a result, my, is increasing in k,. Thus again,
my1 < mysg.

In summary, though total output decreases, the efficient firm’s union
would opt for a high enough minimum wage so long as the product
market is being redistributed to its employer with wy,. In this way, its
members could gain higher wages without losing too many jobs. On
the other hand, the inefficient firm’s union would resist a significant
increase in the minimum wage in order to avoid the marginalization
of its firm and the resulting drastic decrease in its own members’ em-
ployment. It is interesting however that the inefficient firm’s union
would opt for a higher wage floor (and thus wage rate) than the wage
it would set as a Monopoly Union. This is also true for the eflicient
firm’s union. The reason is that, effectively, the minimum wage would
imply (ex-post) “partial collusion” among unions: under the presence
of a wage floor (acting as a commitment device), the incentive of any
union to undercut its rival, in order to increase employment, would
be totally, or partially, offset. The above findings are summarized in
Proposition 3.

PROPOSITION 3: mpi1= w < min{myy, Mpy}, My < My, Mpy >0,
and mre>T0.

It is by now clear that three out of four “agents”, each acting in its
own interest, would like to establish a sufficiently high wp, so that the
sectoral wage becomes binding for one (or both) union(s) when they
set the firm-specific wage rate. It remains to specify the minimum
wage that comes out of the sectoral level negotiations. Negotiations
among four agents is a rather complex issue, so there is no unique way
to model the process. To capture lobbying activities, we model this
as a simple voting game. More explicitly, the two firms and the two
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unions vote simultaneously on a sectoral wage, taking into account its
future impact on their profits and welfare. The voting equilibria are
then derived by the median voter principle.

PROPOSITION 4: Any voting equilibrium w}, is such that w} >w.
This is a straightforward consequence of Proposition 3, because the in-
efficient firm can never be a median voter. Thus, the established mini-
mum sectoral wage will be binding for at least the inefficient firm’s em-
ployees. For instance, as is shown in the next section, in the linear de-
mand case the median voters are clearly the ineflicient firm’s union and
the efficient firm. Then any w}, € [man{my1, mga}, maz{my1, mp2}|
is a voting equilibrium. Note that, due to mandatory extension of
the sectoral agreement, if the inefficient firm chooses not to partici-
pate in the voting game, the unique voting equilibrium will be w}, =
maz{myy, mpy}, 1.e. the worst possible one for the inefficient firm’s
interest. Therefore, though it always loses due to the structure of the
institutional setup, the inefficient firm may at least mimimize these
losses by participating in sectoral wage contracting. A similar reaso-
ning applies in the general demand case (where, however, the efficient
firm’s union might be one of the median voters). Finally, note that
the most-preferred minimum wages of the two unions are different. If
the two unions decide to act together, then it is clear that in the resul-
ting three-player game the median voter would be the industry-wide
union. Obviously, the emerging wage from the voting game would be
such that one, at least, of the unions loses as compared to the outcome
of the four-player game. Therefore, unions cannot improve both their
positions by acting together.

4. Illustrations and discussion

In this section, we analyze and discuss two special cases: (i) the k-
near demand case and (ii) the constant elasticity demand case. The
linear demand case satisfies all our assumptions, thus leading to all the
results presented above. In contrast, the constant elasticity demand
case fails to meet most of our assumptions. The demand function is
too convex to satisfy even the log-concavity condition (see footnote
5). As a consequence, the slope of firm 2’s reaction function is not al-
ways small enough, and the output of the efficient firm decreases with
the minimum sectoral wage; further, the efficient firm’s profits and its
union welfare are often first increasing and then decreasing with w,, in
the [w, ] range. Interestingly, our main result (Proposition 4) holds
true in this case, too.
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EXAMPLE 1: The linear demand case

The market inverse demand is linear, P(Y) = a—Y. The equilibrium of
the Cournot competition stage is given by y*(w,, w,) = (a—2w,+w,)/3
and 7 (w,, w,) = (y7)%. Tt can be checked that assumption 1 is satisfied
for all k such that the Cournot game has an interior solution, i.e. k¥ < 2.

The best response functions in the Unions wage-setting game are:

wi(wy) = max[wm, {ap + pwy + 2w }/2(1 + )]
wa(w1) = mazlwm/k, {ap +pwy + 2wo/k}/2(1 + ¢)]

Note that Owl /dw, = ¢/2(14+¢) < 1/4 < 1/kforall 0 < ¢ <1 (since
k < 2). Given that P(Y) = —1 and 9y}/0w; = —2/3, the slope of
firm 2’s reaction function is small enough such that both the output
and the profits of the efficient firm increase in the range [w, w]. On the
other hand, as dw,/0w, = 1/k > 1/2 if wy, > T, its output and profits
decrease with wp, in the upper range. Therefore, in the linear demand
case, we have w= mp; < mpy = W < mys, and w< my; < mya.
Thus, the median voters are the inefficient firm’s union and the efficient
firm, and any wy, € [min{myi, mps}, maz{myi, mpa}| is a voting
equilibrium since, as can be checked, the union welfare as well the
firm’s profits are quasi-concave in wp,.

EXAMPLE 2: The constant elasticity demand case

The inverse market demand is P(Y) = Y ™%, where 0 < a < 1. It can
be checked that the Cournot equilibrium outputs and profits are:

1
. 2—ala —(a+1
A [
1
2 - a —(a+1
ro= E (o (un )5
The focs of the Unions wage setting game are:
) _ l-a a+1

(wi—%2)  (w, = (- a)w) " a(ws +wp)’

Let ¢ =1 and wo = 1. If a = .5 and k = 1.1, we can check that all,
but one, of the results obtained in the previous section hold in this
case, too. By plotting the relevant expressions in the range [w,w| =
[1.621,1.792], we observe that the profits and output of the inefficient
firm decrease, while the profits of the efficient firm as well its union
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welfare increase, with wy,; also, that the ineflicient firm’s union welfare
reaches its maximum at 1.715, inside this range. The output, however,
of the efficient firm decreases with w,,, but at a rate lower than the
rate of decrease of its rival’s output.

In contrast, if we increase the technology differential to & = 1.5, both
the profits of the efficient firm and the welfare of its union reach their
maximum inside the range [w, W] = [1.487, 2.429], the former at 2.385
and the latter at 1.66 (As above, both outputs and the profits of
the ineflicient firm are decreasing, and its union welfare reaches its
maximum at 1.61). Despite these observations, our main result still
holds true: the voting procedure leads to an equilibrium minimum
wage strictly above w, which is thus binding for the inefficient firm’s
employees (Proposition 4). Similar results are obtained for other values
of the parameters, confirming that our main result holds under much
more general circumstances than those required by our assumptions.

5. Conclusions

This paper builds upon the argument that, if wage contracting is cen-
tralized at the sectoral level, technologically superior firms often have
a strategic incentive to pull the sectoral wage deal upwards in order
to increase the cost of their inefficient rivals. Given mandatory exten-
sion of sectoral wage contracts, efficient firms and all Unions are then
shown to have incentive to choose a minimum wage high enough that
it virtually becomes binding only for inefficient firms during firm-level
wage contracting. As a result, wage rates are higher, firm-specific wa-
ge differentials lower, and thus production shifts from labour intensive
inefficient firms towards efficient firms. Hence, sectoral employment
would (ceteris paribus) be lower in equilibrium than if wage deals we-
re decentralized, and/or technological asymmetries were absent. Ap-
parently therefore, under conditions of monopsony, centralized wage
contracting, mandatory extension, and technological asymmetries, this
paper provides a game-theoretic rationale for claiming that the mini-
mum sectoral wage institution does, in fact, always negatively affect
sectoral employment!'® in oligopolistic sectors. In particular regarding
the Spanish labour market, our findings seem to be significant for two
more reasons.

1t is also apparent that our results do not depend on the assumption that Mono-
poly Unions set the firm-specific wage rates. Similar results can be obtained if we
allow for wage negotiations at the firm-level.
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First, our major conclusions seem to be fairly in line with what re-
cent, evidence suggests (see, e.g. Dolado et al., 1996, 1997; Palenzuela
and Jimeno, 1996). Dolado et al. (1997) have found that, under the
present status of the Spanish collective bargaining system, sectoral
wage bargains reduce wage dispersion (since wages of the low-paid
are raised). However, this redistributive effect regarding the earnings
of the low-paid is weakened by three factors. First, a non-negligible
employment loss which, as we suggest, is due to the production shift
favouring efficient firms, and thus increasing unemployment among
the low-paid workers. Second, “black market” arrangements for the
low-paid workers. And third, by firm-level bargains above the secto-
ral minima, only regarding the high-paid workers (which in our case
are the efficient firms’ employees). As our model predicts, all these
lead to reduced wage differentials that favour efficient firms and their
high-paid employees, as well as a subset of the low-paid who find em-
ployment at higher wages (who thus always have incentives to sustain
compliance with the minimum sectoral wage), at the cost of inefficient
firms, and the subset of workers who are pushed into either unemploy-
ment, or the “black labour market”. Nonetheless, as shown, it is also
in the best interests of ineflicient employers to participate in sectoral
wage contracting since they may, thus, prevent even higher losses.

Second, our findings imply that, so long as the distribution of inte-
rests in the (Spanish) labour market is such as that seen above, the
minimum sectoral wage institution would (endogenously) be sustained,
despite its persistent negative effects on sectoral employment. In other
words, any attempt to reform this institution in a way that would harm
the interests of any of our suggested coalition partners (i.e. all unions
and efficient firms) would probably encounter their resistance. In this
respect, it is not surprising that decentralization of wage bargains —an
often proposed unemployment reducing institutional reform— has not
yet materialised. Though such a reform should, in general, be ex-
pected to reduce unemployment under conditions of “union-oligopoly
bargaining” (see, e g., Dorwick, 1989), our analysis shows that, in the
context of the Spanish labour market, it should not be expected to
achieve consensus on (at least) the part of efficient employers, since it
does not accommodate their strategic interests. But is such a reform,
really, under the present circumstances an efficiency-enhancing one?
The answer is not clear. First, since output is redistributed to more
efficient firms, the efficiency properties of the minimum wage institu-
tion are unclear, and the decentralization of wage bargains may, in
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fact, decrease efficiency. Moreover, by means of a broader framework,
it might be claimed that decentralization of wage bargains, and thus
abandonment of the minimum wage institution, would discourage in-
vestments in efficient capital and would, therefore, violate efficiency
in the long run. These efficiency issues are open to further research.
Further research is also needed to study the implications —as regards
the level of the minimum wage and sectoral unemployment— of aug-
menting technological asymmetries and/or increasing the number of
firms in the industry.
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Resumen

Este trabajo wnvestiga el papel que juegan los salarios minimos en sectores
industriales donde las empresas tienen poder de mercado. Empleandose un
modelo sencillo de Sindicatos Monopolistas y competencia a la Cournot, se
arqumenta que, durante las negoctaciones salariales, las empresas con tecno-
logtas supertores tienen incentivos estratégicos a figar un salario minimo sufi-
cientemente alto de modo que aumente los costes de los rvales mds ineficren-
tes. Comno consecuencia, st los acuerdos sectoriales sobre salarios minimos se
exhienden obligatoriamente a todas las empresas, el salario minwmo negocia-
do redistribuye cuota de mercado a favor de las empresas mds eficientes (ast
como ganancias salariales para los trabajadores tanto de remuneracidn alta
como baja) y, por lo tanto, puede afectar negatwamente al mavel de empleo
sectorial.
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