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Abstract

This paper examines wage formation under union threat effects, investigating the possibility that trade
union activity may have an impact on wages ouiside the bargaining sector. A game theoretic formulation of
wage formation under decentralised bargaining is presented, and the strategic elements which characterise
union behaviour in wage negotiations modelled. We show that in the unique subgame perfect equilibrium of the
model, according to different union density levels, alternative wage determination patterns may emerge.
Namely, in firms with low union density no collective bargaining is observed and the wage outcome equals the
reservation wage. For intermediate density levels, the union threat is effective and the wage level is higher than
the reservation wage even if there is no collective bargaining. Finally, in highly unionised plants collective
bargaining is the norm and, consequently, threat effects are ineffective. An empirical specification of the
model, suitable for estimation, is then derived and fitted to establishment-level data for the Italian metal-
mechanical engineering industry. Empirical resuits suggest the presence of endogenous selectivity in the
choice of the bargaining regime, and confirm the existence, according to local union density, of different wage
determination patterns. Among these, threat effects are shown to be significant at the intermediate density
level.
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Formation des salaires et effets de menace syndicale: théorie et evidence
empirique

Résumé

Dans le texte nous étudions la détermination du taux de salaire en présence d'effets de menace
syndicale (union threat effects). en menagant d'entreprendre une action collective, le syndicat peut induire
I'entreprise 4 verser un salaire supérieur & celui de 1'équilibre compétitif, méme sans négocier. Cette idée est
formalisée a l'aide d'un jeu séquentiel entre syndicat et entreprise, dans lequel le taux de syndacalisation affecte
le processus aléatoire qui détermine la probabilité d'cbserver la négociation collective. Dans le seul équilibre
parfait du modéle, le mode de formation du salaire rentre dans un des cas suivants: (i) dans les entreprises ou le
taux de syndacalisation est faible, il n'existe pas de négociation collective et les entreprises versent le salaire de
réservation; (ii) lorsque le taux de syndacalisation se trouve dans une région intermédiaire, la menace syndicale
est efficace: le salaire est supérieur an niveau de réservation, bien qu'on n'observe pas de négociation; (iii) pour
des niveaux élevés de syndacalisation, le résultat prbable est la négociation collective et la menace syndicale
n'est pas efficace. Puis, nous dérivons une spécification empirique du modéle, que nous testons en utilisant des
données individuelles concernant 3000 établissements de l'industrie métallurgique-mécanique italienne, Les
résultats de l'analyse empirique suggérent la presence d'une sélection endogéne du regime de determination du
salaire, et confirment l'existence des modes de formation du salaire qui sont exprimés par le modele théorique.
En particulier, les effets de menace syndicale sont significatifs lorsque le taux de syndacalisation de
I'établissement est situé dans I'intervalle intermediaire.

Mots clés et Code JEL: Négociation salariale, Menace syndicale - J31, J51



Wage Formation under Union Threat Effects:

Theory and Empirical Evidence

1. Introduction

Trade unions influence wage formation by means of collective bargaining; through
market spillovers, they affect the whole price structure and, in particular, nonunion wages.
~ Along with market effects, trade unions may have an impact on wages outside the
bargaining units through more direct "strategic" effects. The effect which most of the
literature has retained as the principal one is the union threat effect, according to which
employers wishing to prevent collective bargaining must come close to matching union
wages (Rosen, 1969; Dickens, 1986). Thus, even if formal wage negotiations cover only a

~ small fraction of total wage-bill, the overall effect of unionism on the structure of relative

~ wages may be larger due to the threat of workers' collective action. In this paper we

- develop a theoretical framework devoted to this contention and then test it using
establishment-level data for the Italian metal-mechanical industry.

A seminal contribution to the modelling of the threat hypothesis is due to Dickens
(1986). In fact, most of the empirical literature which ties the percent organised in an
industry to the wages of nonunion workers, as argued by Neumark and Wachter (1992),
can be interpreted as testing the validity of that model. However, as Dickens (1986)
himself stresses, his model is tailored to represent the specific situation faced by a modern
US firml. By contrast, the model which will follow is meant to capture stylised facts
‘common to various institutional settings faced by European firms. In particular, it can be

noted that several European countries are characterised by a two-stage wage formation

1 Dickens (1986) assumes that if a certain fraction of a firm's workforce wishes to bargain collectively,
then the firm must do so; he interprets this fraction as the majority that must vote to certify a union under
the National Labor Relations Act. Furthermore, in his model the union might sign a contract which offers
unionised workers a higher wage than to the rest of the workforce. This is in contrast with evidence in
continental Europe, where collectively negotiated wages apply to all workers, irrespectively of their union

" status.



mechanism: first, a wage floor is set by minimum wage laws or by national collective
bargaining; second, decentralised bargaining may take place at the plant level with local
unions negotiating with company management over pay and other issues. In recent years,
the diffusion and the relevance of decentralised bargaining for wage formation has gained
increasing importance (Blanchflower and Freeman, 1990; Flanagan ef al., 1992).

It is on this aspect of the wage determination process and on the strategic elements
involved that the present paper wishes to focus. In this light, we provide a game-
theoretical formulation of decentralised wage hegbtiations and of the threat effects
involved.

In the theoreti¢a1 model we assume that in each firm a given fraction of the
workforce is unionised. Union members may decide to ask for local wage bargaining, in
which case the resulting wage applies to all employed workers, irrespective of their union
status. However, the incidence of local bargaining depends on the local union density as
well as union's intentions. We use union density at the firm as a proxy of the strength of the
union in inducing local wage negotiations. We show that in the unique subgame perfect
equilibrium of the model, three wage formation patterns may appear. In firms with low
union density we find that there is no collective bargaining (threat effects are non-binding)
and the wage equals the reservation wage. For intermediate density levels, the firms can
still avoid collective bargaining but the union threat is effective: the wage level is therefore
higher than the reservation wage. In strongly unionised firms, collective bargaining occurs
with high probability but the union threat does not affect the wage offered by the
management (the wage threat is ineffective). In our model, the wage turns out to be an
iﬁcreasing function of both union density and union bargaining power, irrespectively of the
occurrence of collective bargaining. This property is extensively used in the second part of
the paper in order to test the validity of the threat hypothesis for the Italian labour market.

Whilst many empirical studies on the effects of unionisation on relative wages have
documented the positive impact of trade union activity on the wage levels of unionised
workers (Lewis, 1986; Stewart, 1983), little attention has been paid, in general, to the

effects of trade union activity on the nonunion sector of the economy. The first attempt to



test the hypothesis that wage increases in the unionised sector could, via threat and other
indirect effects, affect nonunion wages is due to Rosen (1969). Using 2-digit industry US
Census data he provided evidence in support of wage spillover effects from the unionised
sector to the nonunionised sector due to threat responses of nonunion firms resulting in
higher nonunion wages. More recent papers by Freeman and Medoff (1981), Dickens and
Katz (1987a,b), and Neumark and Wachter (1992) have addressed the same issue, in the
context of the US economy, and found mixed results. It should be noted, however, that the
use of aggregate industry level data for union presence variables (i.e. either total union
membership or collective bargaining coverage), makes the interpretation of the underlying
effects difficult as specification and aggregation problems may affect the results (Lewis,
1983; Geroski and Stewart, 1986). Although not much empirical evidence exists on this
issue, to our knowledge, for other countries, some work has been done using Italian data.
Dell'Aringa and Lucifora (1992), using establishment level data, estimate union-nonunion
wage differentials under decentralised bargaining and argue in favour of union threat
effects in the sector with no formal local wage agreements in force.

A problem common to all the empirical studies reviewed thus far has to do with the
modelling of the negotiation process, since the decision of whether to bargain or not is
taken as exogenous and therefore independent of wage determination. However, under
union threat effects the probability of observing a local wage agreement is likely to depend
on both the costs of bargaining and the expected wage gain from bargaining. In other
words, if the division between the two alternative wage determination regimes (e
bargaining and no-bargaining) does not follow a pure random process, then estimates
might suffer from selectivity bias as local unions will - ceferis paribus - sort themselves
into the wage regime which pays them the highest. In the present study, we deal with the
endogeneity issue by means of an endogenous switching regression model, and test for the
existence of selectivity bias across alternative wage formation regimes (Lee, 1978;
Maddala, 1983; Duncan and Leigh, 1985). |

The rest of the paper is organised as follows. In section 2, the theoretical model is

presented and its implications for the empirical analysis discussed. Section 3 derives an



empirical specification suitable for estimation, while section 4 describes the data used. The
main set of results is presented and discussed in section 5. Some concluding remarks

appear in the last section.

2. The theoretical framework

2.1 Assumptions

We model wage formation within a firm in a competitive industry as a sequential
game played by the firm's management and the local union. The management's payoff
function is the firm's profit, which is written as w = (v - w)L , where v is the value of the
constant marginal productivity of labour, w is the wage rate and L is employment?. The
firm is endowed with a pool of workers, from which the firm can hire. Each pool is
constituted by a continuum of workers, uniformly distributed on the unit interval, I=[0,1].
Each worker inelastically supplies one unit of labor to the firm. An exogenously given
fraction p € [0,1] of the firm's total workforce consists of workers who are union
members3. The union's payoff function is the expected utility of the union member, which
is written as U = L (w - &c), where L represents the employment probability
(unemployment utility is assumed to be nil, without loss of generality); & is a dummy
variable which is 1 if the union conducts local wage negotiations and is O otherwise; ¢
represents the net costs of bargaining organisation per union member?. Whenever there is
local wage bargaining, the negotiated wage applies to all employees in the firm,

irrespectively of their union status. Furthermore, due to constant returns, the firm optimally

2 Adopting a strictly concave revenu function would alter our result concerning the employment level but

would leave results about wages and threat effects qualitatively unaltered. Since the latter is the focus of

this paper, we adopt the present specification for its greater simplicity. .

3 Union membership is compulsory under closed shop arrangements. From an empirical viewpoint, the

case of voluntary union membership - the open shop - is much more relevant. For a theoretical

investigation of determinants of the union density in open shops, see Naylor and Cripps (1993) and Corneo
1993).

& We neglect the firm's bargaining costs for simplicity; the presence of such costs would leave unaltered

the logic of the paper. '



hires all workers in the pool, i.e. L=1, as long as the wage rate is less than the value of the
marginal productivity of labour.

The extensive form of the game tries to capture institutional features common to
several European labour markets. In the first stage of the game, the management promises
to pay a wage rate w,=w to each worker, where w<v is referred to as the reservation wage
and represents the (exogenously given) best outside option for the worker. It may also be
thought of as a wage minimum statutorily fixed by the government or as a wage set by
previous more centralised negotiations. In the second stage, the local union makes a
dichotomous decision, represented by the dummy variable d. It may decide either "to do
nothing" (@=0) or to ask for local wage negotiations with the management (d=1). In the
first eventuality, the wage rate stays fixed at wy,, production occurs and the game ends. In
the second eventuality, the organisation drive may either be successful (with probability p)
or not (with the complementary probability). In the latter case, the wage rate stays fixed at
wy,, production occurs and the game ends. If the organisation drive is successful, the game
enters its third stage. The management and the local union bargain over the wage rate by
making alternating offers (Rubinstein, 1982); only in this case, 6=/. Once the wage is set,
production occurs and the game ends.

The move structure of the game contains two specific elements, which are common
to actual wage setting in unionised labour markets. First, the possibility for the firm to pay
a higher wage than the minimum, independently of loc!;al wage bargaining. This behaviour
can have various motivations, e.g. it can arise in an efhciency wage context. In our model
it might be motivated by the union's threat of collective action. Second, the move structure
allows for the possibility of firm-level bargaining supplementing previous higher-level
negotiations. However, in our model such a possibility does not depend only on the union's
intentions; rather, the institutional context determines the probability with which such an
eventuality will occur.

We make the following additional assumptions.

(Al): p is a non decreasing function of u; we write pr—‘.p(p).



Thus, whenever the local union tries to induce local wage bargaining, the
probability that it succeeds does not decrease with union membership. This assumption
captures the fact that the union size often is, formally or substantially, an important factor

for union recognition at the firm level.

(A2): ¢ is a continuous, strictly decreasing function of u; we write c=c(u).

We provide two justifications for this assumption. First, local wage bargaining
typically involves some fixed costs for the trade union, i.e. independent of its size. Second,
bargaining may induce social custom effects, by which net bargaining costs - interpreted as
incorporating also non-pecuniary effects of collective bargaining - are lower, the greater is
the union densityS. Moreover, as noted by Dickens (1986), social custom effects might

even induce negative bargaining costs.

(A3): s <w<av+ (I-0)s,

where a€(0,1) is union bargaining power and s>0 is union member income during a
dispute. According to the strategic rationalisation of the Nash solution provided by
Binmore ef al. (1986), the bargaining power should merely capture asymmetries in the
bargaining procedure and in discount factors. Union member income during a dispute
should equal strike payS, provided that it is financed mainly by union members outside the
firm. Otherwise it should consist of income from temporary jobs which union members

pick up during the strike (Layard ef al., 1990). Assumption (A3) fixes a range of possible

S The theory of social custom was applied for the first time in a union context by Booth (1985); sce also
Naylor (1989). In the context of our model, union members would derive an additional "reputation utility”
from membership only when the local union bargains with the management. This reputation effect would
then be an increasing function of union membership.

6 The dispute might also take other forms, e¢.g. work-to-rule, go-slow, wild cat strike (Moene, 1988).
Adopting one of these possibilities would not alter the logic of the model. :



values for the minimum wage; its main justification is analytical convenience, although an

economic interpretation in terms of two-level wage bargaining might also be provided.

2.2 Results

We analyse the model by backward induction in order to determine its subgame
perfect Nash equilibria (SPNE). When the third stage of the game is reached, the
management and the union bargain over the wage rate by making alternating offers.
Following Binmore et al. (1986), the outcome of bargaining is given by the generalised
Nash solution, provided that it is larger than the wage minimum. The Nash solution is

written as:

we = arg max (U - U)° (- )1 [1]
w .

where U and xt are, respectively, the fallbacks of the union and the management.
The fallback value represents the bargamers payoff during a dispute, - i.e. a strike in the
present context. We posit that U=s-c and n=(v-w)(I-p), which means that only union
members adhere to the strike called by the union ‘and that remaining workers are paid their
reservation wage. What is crucial for our results is only that the harm inflicted to the firm
during the dispute is an increasing functlon of union membersh1p Substituting into [1] for

the two payoff functions and fallback values, one obtains the following wage rate:
RESULT 1. we = o + ol-#)w + (1-os.
The wage given by the Nash solution is a convex combination of the value of

labour productivity, the reservation wage, and the strike pay. Hence, we have the

following fact.



LEMMA 1. There exists 4 € (0,1) such that w, > w if and only if u > u.

Proof. By result 1, w, is a continuous, strictly increasing function of p. If u=0, then
We=ow +(1-0s, which is smaller than w by (A3); if u=1, then we=av+(1-a)s, which is
larger than w by (A3). Whence, there exists z € (0,1) such that we = w, and the assertion

follows. QED

In the second stage of the game, the local union decides whether to stay passive
(d=0) or to seek to obtain the wage negotiation with management (d=1). We denote by
Up and U; the expected payoff of the union in the two cases, respectively. A "passive"
local union does not bargain over the wage rate; therefore, Uy = wy. To an "active" union

bargaining happens with probability p, which implies:

Up = p(w [maxtwe(u), w) - c(u)] + (I- p(w)wy,

In order to characterise the union strategy in equilibrium, it is convenient to make a
further assumption about the effect of union density on per capita bargaining costs as

compared to its effect on wage bargaining:

(A4): there exists u° € (u, 1) such that ¢ > 0 if and only if M < u’

Thus, we allow for the pdssibility of negative bargaining costs, as previously
mentioned; however, the required union density is assumed to be larger than the minimum
union density which is necessary in order to increase the wage rate above the minimum
through local bargaining.

Now we are ready to characterise the union's equilibrium strategy.
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RESULT 2.
(A). Suppose ¢ < ; in every SPNE, d=0.
(B). Suppose p > y; in every SPNE, d=/ if and only if wy <w;-c= wh,

Proof. (A). If u=u, w=w, by lemma 1 and c>0 by (A4); whence, U,;<Up and d=0 is the
dominant strategy (we suppose for simplicity that if U;=U), the union's choice is d=0).

(B). If u>u, we>w by lemma 1, U; = p(we-c) + (I-p)wy, and Uy = wy. The
union's optimal strategy is d=1 if and only if U;>Up, which is equivalent to

we-c-wy> 0. QED

When the union density is relatively small, collective bargaining cannot induce any
wage increase above the minimum and therefore the union refrains from bargaining. When
the density is relatively large, the union might ask for local negotiations. It does so if the
net wage increase that the union can obtain offsets the wage increase that is unilaterally
offered by the management.

In order to determine the equilibrium path, we have now to turn to the first stage

of the game.

RESULT 3.

(A). Suppose either y < g or u > u° in every SPNE, wy, = w.
(B). Suppose ¢ < u =< u° in every SPNE:

Q) wy = max (wNw), w) if (1-p(W)We(w) - W) = c();

(@) wp=w if (1-p()we() - 1) > o).

Proof. (A). First, suppose u=<u. By result 2.A, in a SPNE, d=0, which implies w=v-wy,.
Whence, the management's optimal strategy is w,=w.

Second, suppose u>u°. By (A4) and lemma 1, wo>w and ¢<0. Any strategy
Wy >W, is strongly dominated by wy,=w,. In fact, suppose We<wp<wc-c; by reSuIt 2B,

d=1 and ;t = v - pw, - (1-p)wy,, which is less than what the management would obtain by



11

offering w,=w,. Suppose contrariwise wy,Ww¢-c; by result 2.B, d=0 and 1t = v - wy, which
is largest when wy,=w_-c. However, this is clearly less than what the management would
obtain by offering w;, € (w,, w¢-c); in turn, this is strongly dominated by w;,=w.. Whence,
in a SPNE, w,,=w,. Since ¢<0, by result 2B, d=1 and &t = v - pw, - (I-p)wp, which is
largest when wy,=w.

(B). Suppose p<u=u°. Any strategy w,&{w, w"} is strongly dominated by either w
or w”. In fact, suppose w,>max(w", w); by result 2.B, d=0 and &t = v - wp,, which is less
than what the management would obtain by offering wy,=max(w”", w). Suppose
contrariwise w">w,,;>w (other cases are not possible); by result 2.B, d=1 and
L = v - pw, - (1-p)wy, which is less than what the management would obtain by offering
wy=w. Whence, in a SPNE, w;, € {w, w"}. Suppose wN(u)=<w; then, in every SPNE, w,,=w.
Suppose contrariwise w\()>w; if w;,=w", by result 2.B, d=0 and management's payoff is
ar = v -wh=v W, + c. If wy=w, by result 2.B, d=1 and management's payoff is written
as T = v - pw, - (I-p)w. Comparing the two expressions we obtain that T>" if and only if

¢ < (1-p)(wc-w), from which assert 3.B follows. QED

This result completes the characterisation of the unique SPNE of the model.
Therefore, according to the extent of unionisation within the firm, three equilibrium paths
may emerge, each identifying a specific pattern of wage formation. We discuss them in

turn.

PROPOSITION 1. Suppose O<usu. Along the equilibrium path, we-w,<c: the

management pays the reservation wage and there is no local wage bargaining.

This is the most straightforward case: the firm's workforce is weakly unionised and
therefore the threat of a strike is rather unimpressive. The union prefers to avoid the cost
of bargaining, accepting whatever the management promises to pay. Thus, the management
sets the wage rate at its minimum. This pattern of wage formation is therefore

characterised by "management power".
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PROPOSITION 2. Suppose u<usu°. Along the equilibriuni path, the management
promises to pay either the reservation wage or a higher wage. When the higher wage is
offered, wo-wp=c and there is no local bargaining. When the reservation wage is offered, a
small union (such that we-wy=c) accepts it, whereas a large union (such that wg-wy>c)

tries to induce local bargaining.

Hence, when the union density lies within the intermediate range, three different
patterns of wage formation can arise, depending on parameter values. When the density is
relatively small, the situation is one of "management power". Otherwise, there may exist
enough union members to increase the wage level by means of local negotiations, yet
bargaining costs per union member are still important. In that case, the final outcome
depends on the probability with which the union obtains recognition for bargaining. When
this probability is relatively large, the management takes the union threat seriously and
promises to pay a wage above the minimum. This makes wage negotiations look
unattractive for the union, which prefers to avoid bargaining costs. This situation may be
referred to as one of "cooperation”. Note that in this situation the union threat is effective,
ie. the equilibrium wage is an increasing function of both union density and union
bargaining power, even if there is no local wage bargaining. This is a specific implication of
the threat hypothesis, which will be important for our empirical investigation.

When the probability of recognition is relatively small, the management does not
take the union threat too seriously and sticks to pay the wage minimum. This opens the
way to a situation of "conflict", which is similar to the one occurring when the union

density is large.

PROPOSITION 3. Suppose u°<usl. Along the equilibrium path, wg-wy,>c: the
management offers the reservation wage and the union seeks to obtain local wage

negotiations.
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When union density is large, bargaining costs per capita are negligible, whereas social
custom effects from collective action are important. Therefore, incentives for
"cooperation” disappear and the union tries to obtain local wage negotiations. Extreme
wage outcomes are predicted by the model: with a relatively large probability the union is
recognised for bargaining and uses its large size as a means to induce a high wage; with a
relatively small probability the union is not recognised and the management can stick to

paying the minimum wage.

3. The Empirical Specification

In this section we derive an empirical specification, suitable for estimation, for the
model presented above. Following the structure of the bargain previously discussed, we
shall first specify the stage in which the union decides, conditional on firm's wage offers,
whether to ask for wage bargaining at the local level or not. In the subsequent stage, wage
bargaining may take place and different wage formation regimes are observed.

It is important to note that, in our model the determination of the wage formation
regime is the result of actions taken noncooperatively by agents in order to maximise their
payoff function. In this respect the present investigation differs from those studies in which
the determination of the wage formation regime is taken as exogenously given (Freeman
and Medoff, 1981; Blanchflower, 1984; Stewart, 1987; Dell'Aringa and Lucifora, 1992).
Hence, in the following analysis we specify an endogenous switching regression model and
apply the methodology outlined in Lee (1978), and in Duncan and Leigh (1980, 1985) to
estimate separate wage determination equations. Typically, in this class of models, a
switching equation is used to allocate wage setting units to different regimes according to
some form of utility maximisation procedure, and then wage equations are estimated. In
our case, the choice criterion will be concerned with the existence of formal local wage

bargaining agreements or not.
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Let w¢; be the wage outcome under local bargaining in the i-th plant (equal to the
larger of the Nash solution and the reservation wage), let w"; be the wage observed in the
i-th plant where no bargaining occurs (equal to the reservation wage or set at a higher
level) and let ¢; be the cost of bargaining in each establishment. According to result 2, the

local union will try to induce wage bargaining provided that,

Wci - Wni > ¢ [2]

Defining 8*; as the indicator of the union trying to induce local wage negotiation and
rearranging [2] we can write,

8% = Inwe;-Inw; - C; [3]

where C;= c;/w"; and the choice criterion becomes 8*; > 07. Thus the probability of a local
union asking for plant level wage negotiations will depend positively on the wage outcome
it expects from bargaining, and negatively on both firm's wage offers and bargaining costs.
Equation [3] forms the basis of our switching equation. Since 8% is a latent variable
- in that it is not directly observable - it has to be estimated. Also, since we do not observe
the wage outcome that the i-th plant, covered by formal wage agreement, would have had
in the absence of local bargaining, we need to specify the wage functions for each of the

two wage setting regimes:
Inwe; = X; B - €5 [4]
Inwh; = X; B - e"; (5]
where X; is a vector of characteristics that influence wage levels in the i-th plant, B¢ and

B are vectors of parameters to be estimated and, €”; and &; are the disturbance terms3.

Finally, the net costs of bargaining can be specified as follows:

7 Rewrite [2] as: we-w (1 + C) > 0. Define, d;=In (w;/w"; (1 + C)) = mwe, -Inw", -C;, asin [3].
It is worth noting that average bargaining costs have been specified as being proportional to the non-
bargained wage. Although this specification is mainly adopted for functional convenience, nevertheless,
there are some theoretical justifications which may explain its employment here. In particular, since part
of bargaining costs essentially arise from the organising activity of union'’s officials, it might not be
unreasonable to assume them to be proportional to the wage paid in the non-bargaining sector, - i.e. taken
as indirect measure of the opportunity cost of time of union's officials.
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C;=Hjy+v; ' [6]

where H; includes a set of establishment and union's characteristics that affect bargaining
costs, vy is a vector of parameters to be estimated and v; is the error term.
The substitution of equations [4], [5] and [6] into [3] yields the reduced form

switching function,

8" =X; (B - B -Hyy + (e5-¢"-v;) = WiIl-x; [7]

where W; includes both vectors of variables X; and H; and IT contains the vectors
of parameters, ¢ ,B” and y. The disturbances, €¢;, €7; and v; are assumed to be joint
normally distributed with means zero and covariance matrix %°. However, 8% is not
directly observed, what is observed is its dichotomous realisation ;. Hence, ;=1 if
8* >0 and §;=0 if §%; <0

Equations [4], [5] and [7] are the basic equations of our empirical analysis. In order
to estimate the model we have to take into account both the endogenous nature of the
regime switching process and the truncation problems associated with selectivity!l.
Following standard practice we estimate the model in two stages: in the first stage, we use
the probit method to get an estimate of II, next we estimate wage equations for each

regime correcting for selectivity bias (Heckman, 1979; Maddala, 1983)'2. It is worth

8 Note that wage equations [4] and [5] cannot be estimated by standard methods, as observed wage
outcomes are conditional on the realisation of a particular wage setting regime. In practice, both equations
have to be estimated on truncated samples, since for equation {4] it is:

E(In w%; | X;, 80) = X; B¢ + E[¢S; | 8>0]
and similarly, considering <0, in equation [5].
9 As shown in Lee (1978), in order to identify the parameters of the model, it is necessary to set the
variance of the error term of the reduced form switching equation (02K) equal to one, and to assume a joint

normal distribution.

10 The fact that in the theoretical model d,=/ is equal to 3=1 up to a probability p, can be easily
accommodated in [7] simply adding an extra term to the error term ;.

11 Models of selectivity, of the type proposed here, have been analysed in various context applied to
different economic problems, like, education (Willis and Rosen, 1979), housing (Lee and Trost, 1978),
.migration (Robinson and Tomes, 1982), and - as in the present context - union and wages (Lee, 1978).

1?- In order to get consistent estimates of B¢ and P", wage equations [4] and [5] have been estimated as
follows, - , ' '
E(nw;|X,, 8>0) = X, B¢ - o, [6( W, XY /O(W,T)] [4]
Ein w',| X, , 8<0) = X, §" + 0, [6( W, T) /1 - (W, 1] [5'

where ¢¢) and ®(;) are the hormal density function and cumulative distribution function respectively. The
second term on the RHS in [4'] and [5'] is often referred to as the Inverse Mills-Ratio (IMR).
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noting that the existence of selectivity bias, between wage setting regimes, might be taken
as indication of the endogenous nature of the "bargaining vs. no-bargaining" decision of the
local union. Results obtained applying this methodology of analysis are reported in column
3 and 4 of tables 2 and 3.

A questionable aspect of the endogenous switching approach is related to the
assumption of normality for the error term in the reduced form choice equation (i.e. x; in
equation [7]). Duncan and Leigh (1985) developed an alternative estimation procedure,
based on an instrumental variables (IV) approach, which does not require any restriction
on the distribution of the error term. Following their methodology, we shall consider also
the following two-stage estimation method: in the first stage, equation [7] is estimated by
probit methods and the probability that the local union will ask for local wage bargaining is
retained. In the second stage, these probabilities are interacted with the vector of
characteristics for both bargaining and non-bargaining regimes (i.e. the X; variables) as to

form instruments. In particular, writing the log of observed wages as,

Inw; = 6, nwe; + (1-98;) Inwh , [8]
and substituting [4] and [5] in [8] yields,

w, = (6 X)B° + [(1 - ) X + [355; + (1-8) €] [91
and rearranging,

Inw; = Z6; BC + 2" B" +; [10]

where Z¢; = §; X;; Z¢; = (1-6))X;; and ¢; = [§; €% + (1 - ) g”,]13. The instruments used
to estimate equation [10] are the expected values of the explanatory variables,
E(zc;) = p"X;and E(2";) = (1 -0")X;, where p"; are the predicted probability obtained

from equation [7]. The specification adopted in [10] can also be used to test the validity of

13 Ag shown in Duncan and Leigh (1985), the error terms in the wage equations must be identical. Hence,
the joint density functions f({, ,e¢) and f(i, ,&") - in the different wage regimes - should underline the
‘same error generating process. However, this might be considered less restrictive than the normality
assumption. \
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the endogeneity assumption for the different wage setting regimes, by means of an
Hausman (1978) test!4.

The specification of the wage functions for the different pay setting regimes will
follow closely the implications outlined in the theoretical model. In particular, building on
results 1 and 3, we can specify the vector of variables X; , in equations [4] and [5], as

follows,

= {Mi: aia “__]}'5 vi) S, II]} k =C Hn

where most variables maintain their former meaning, and ¥; represents a vector of
exogenous variables that may influence the wage in the i-th plant. First, a variable
measuring union membership at the establishment level is considered (u;). We compute this
variable as the proportion of unionised workers over total employment in the
establishment (UDENS). Second, we include a proxy for union bargaining power (o). In
particular, in the present framework, union power in wage determination arises from the
existence of different discount factors between bargainers, which enables one side to
impose costs on the other side by forcing a delay in the agreement. The practice of
collective action of organised workers is the traditional way of achieving it. The average
number of hours lost in a strike per unionised worker are used as a proxy for bargaining
power (HRSTR)!S. Third, the alternative wage (w;)- that could be earned by workers
outside the plant - is measured by the logarithm of minimum contractual wage prevailing in

the j-th sub-industry in which the plant operates (LWALT)!. It is worth noting that, since

14 Following Duncan and Leigh (1985), and Addison and Portugal (1989) the Hausman test can be
calculated angmenting equation [10] with a set of instruments [Z"C, ,Z™]. These, however, are calculated
as predicted interaction between observed union status and the X; vector,

Inw,=Z¢pc+ 2% B +y[2,. 27 ] + ¢,
where Hy: y=0 is the hypothes1s to be tested.
15 Some authors have argued that the occurrence and the length of strikes might not be independent from
the wage determination process (see, Geroski, et al., 1982). Since, in the present study, no attempt have
been made to model strike activity jointly with wage formation, the "ability to strike" is assumed to be
exogenous. Also, although, the theoretical model seem to suggest the inclusion of a variable measuring
the ability to prolong a strike - i.c. the average length of strikes, rather than total hours lost -, it should be
noted that it is common practice for Italian trade unions to have many short "wild cat" strikes during the
same industrial dispute.
16 Alternatively, outside options can be specified as reflecting the average local wage level. In this case,
low geographical mobility rather than specific (to the sub-industry) human capital considerations is
important. Both specifications are experimented in the empirical analysis.



18

in the Italian context strike pay is likely to be the same for all unionised workers, no effect
on wages is estimated. Finally, several control variables measuring (average) labour
productivity (v;) and other factors that - ceteris paribus - are likely to affect wages (¥;)
are included in the estimated wage equations. In particular, the proportion of manual
workers (MANPC), females (FEMPC), part-timers (PARTPC) and workers in shift-work
(SHIFTPC) have been tested!?. Also, three firm size dummies and six sub-industry
dummies have been used as control variables in the wage equations.

The costs of bargaining, as specified in the theoretical model, are likely to depend on
union membership, the firm's characteristics and bargaining practices in the plant.
Therefore we can specify the vector of variables H; in equation [6] as follows,

H;={w;, 9;, B; }

where, y; is defined as discussed above, g; is a vector of establishment size dummies
and B; is a vector of bargaining arrangements in the plant. Note that the variables
contained in the B; vector are not included in the wage equations, as they are likely to have
an impact on the costs of bargaining and hence on the wage determination regime, without
(directly) affecting wage levels!8, Thereby we introduce a variable indicating the
proportion of establishments - in each sub-industry - with a formal bargaining agreement in
force, which measures the coverage of decentralised bargaining (COVAZ). It can be
argued that the larger is the number of establishments where decentralised bargaining
already takes place, the lower is likely to be the net cost, for the local union in the i-th
establishment, of conducting wage bargaining with the management. Furthermore, we
include a dummy variable indicating whether multiple unions in the plant are characterised

by cooperative relations in their bargaining activity. (INEG)!®. Finally, a dichotomous

17 Both PARTPC and SHIFTPC variables never appeared to be statistically significant in estimated
regressions, therefore they have not been included in our preferred specifications.

18 It should be stressed that in the empirical model the Bi vector has an influence on wage determination
only through the increased probability of observing local bargaining, as a result of lower costs. Although
this restriction is mot necessary for the identification of the switching equation, it can improve the
robustness of the estimations. Experimentations, however, showed that results are not significantly
modified by its exclusion. ,

19 In Ttaly, the presence of multiple unions in each establishment is the norm. However, unions may
choose to bargain jointly with company management. In the metal mechanical engineering sector the
presence of the FLM union indicates the existence of a federation of unions.
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variable indicating whether a formal local wage agreement is in force (CONTR), represents
our observed wage bargaining regime indicator.
A more detailed description of the variables and their means is presented in the

appendix.

4. The data

The data source used in the empirical analysis is the 1990 Federmeccanica survey on
pay and labour conditions. It is based on a sample of 3,000 establishments of the Italian
metal-mechanical engineering industry. Taking into account both geographical distribution
and size of establishments (even very small firms are included), it is a nationally
representative sample of the industry considered.

The survey provides detailed information on pay levels and bargaining arrangements.
Several indicators of union presence, union behaviour and the firm's characteristics are
available. The wage variable is defined as average gross yearly earnings of blue-collar
workers, and includes base rate pay, local bargaining premia and other bonuses20.

Table 1 reports some descriptive statistics for selected variables in the sample,
disaggregated by wage bargaining arrangements (i.e. with and without a local formal
agreement) and broken down into several union density intervals?l. A first remark
concerns the distribution of establishments according to union membership: in the regime
without formal local wage agreements, establishments tend to be concentrated (58%) in
the lowest union density interval, conversely, where formal local wage agreements exist,
establishments are found in the upper portion of the union density distribution. Considering

plant size, it can be noted that establishments where decentralised wage bargaining is

20 Since the data set does not provide an accurate measure of hours worked, yearly wages are used.
However, in order to control for wage variations arising from differences in hours worked, overtime
premia have been excluded and several control variables proxying for differences in hours worked have
been considered (i.e. proportion of part-timers, proportion in shift-work, etc.).

21 The breakdown presented for the union density variable has been tested on the wage variable
comparing sample means.
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observed are on average larger. In other words, the probability of finding a formal local
wage agreement seems to be increasing with both firm size and union density.

Some additional features of the data set can be explored by looking at raw averages.
Blue-collar wages are generally increasing in union density irrespectively of whether
decentralised bargaining takes place or not22. The proportion of manual workers and the
proportion of females over total employment in the plant show, respectively, a positive and
a negative correlation with union density. This is a common finding of studies which
analyse the patterns of unionisation, namely it suggests that manual workers tend, on
average, to be more unionised, while females are less likely to be so. It also might be
indicative of the organisation of work within establishments: with more traditional
production technologies being characterised by a higher proportion of manual workers and

a lower proportion of females.

5. Results

‘. In this section we report the main sets of empirical findings. Table 2 presents the
estimates of the reduced form switching equation. In order to check the sensitivity of the
estimation method chosen, both probit and logit models were tested and results are
reported for comparison purposes. The statistical significance of parameter estimates and
their signs do not appear to be influenced by the estimation method used and generally
accord with theoretical implications. Predicted probabilities used to allocate establishments

~ into the bargaining and no-bargaining regimes, were also very similar in both cases?3. In

22 In table 1, at very-high union density levels (81-100%) - in establishments where local wage bargaining
is observed - wages exhibit a modest decline. Although, this evidence might at first appear rather puzzling,
it can be explained taking into account the relatively small size of establishments included in the high
density group.
23 The resulting sample split according to predicted probabilities is as follows: for the probit case, 291
establishments with formal local agreements (i.e. CONTR=1) - out of the 1612 - were allocated to the no-
bargaining regime, conversely 304 establishments with no bargaining arrangements (i.e. CONTR=0) - out
- of the 1204 - reported were allocated to the bargaining regime. For the logit case, 222 establishments with
formal local agreements were allocated to the no-bargaining regime, conversely 361 establishments were
allocated to the alternative bargaining regime.
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practice, probit coefficients were used to select establishments into the predicted
bargaining regime, and to compute both selectivity variables (for the IMR method) and
instruments (for the IV method).

The coefficients from the reduced form probit equation (i.e. column 1 in table 2)
indicate the impact of exogenous variables on the probability of decentralised bargaining
occurring; this follows both via the wage differential and the cost of bargaining. As far as
the determinants of the latter are concerned, we find a positive and statistically significant
effect of union density on the probability of bargaining. Establishment size dummies exhibit
a monotonically increasing pattern, thus indicating that large sized plants have a higher
probability of enforcing local bargaining. Although, the variable measuring the coverage of
decentralised bargaining bears a positive sign, it is never statistically significant.
Conversely, the fact that multiple unions in the plant are characterised by cooperative
relations shows a positive impact on the likelihood of bargaining. These results suggest
that bargaining costs are indeed important determinants of the probability of bargaining.

A second route through which local bargaining activity is influenced occurs via the
union wage mark-up, hence all variables affecting its size are included to complete the
specification of our switching function. Further results show that the probability of finding
a formal local bargaining arrangement is significantly reduced if the establishment is
characterised by a large proportion of manual workers, if female employment is high
(though the latter is not statistically significant), and also if the location is in the south of
Ttaly. Better outside opportunities, in terms of higher alternative wages, show a negative
impact on the probability of bargaining - as they reduce the union mark-up - the effect,
however, is not statistically significant. Finally, the variable measuring the level of
collective action per organised worker in the establishment enters with a significant
positive coefficient. No statistically significant differences in the probability of bargaining

seem to exist among different sub-industries, within the metal-mechanical sector24.

24 Some recent studies for the UK have shown that the probability of 'union recognition' for:collective
bargaining purposes is an historically determined feature of the establishment, rather than -a- strategic
aspect which can change frequently according to the balance of power between unions and management as
in a continuously played game (Gregg and Naylor, 1990; Disney et al., 1993). The idea is that once a
union is set up for bargaining in an establishment, it is very difficult for the management to refuse to
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The estimation results of the wage equations, for both bargaining and no-bargaining
wage determination regimes, are presented in table 3 and 4 (columns 1, 3, 5,and 2, 4, 6,
respectively). The first two columns, of each table, contain the estimates obtained using
simple OLS methods, columns 3 and 4 show the results of the IMR model, finally, columns
5 and 6 report the estimates of the IV model. In table 4 a more direct test of our union
threat model is performed, as union membership dummies are included in order to capture
the implications of propositions 1 to 3 of the theoretical section. In general, results
obtained using different estimation methods do not change substantially the qualitative
picture; however, it will be shown that simple OLS methods cannot account adequately
for the strategic decision involved in the wage determination process under union threat
effects.

" Table 3 records the estimates of the model specified with a continuous and linear
union density variable. As expected, the two proxies included for average labour
productiiki’fy in the establishment, namely the proportion of manual workers (MANPC) and
the proportibn of females (FEMPC), enter the wage equation with a negative sign. In other
words, a lower stock of human capital (as measured by the included variables) seems to
reduce average pay in the establishment. It should be noted, however, that these variables
might be capturing also other effects: first, a structural characteristic of the plant, i.e. a
high proportion of manual workers is likely to be found where the capital-labour ratio is
low and there is moderate technological innovation; second, gender discrimination effects,
i.e. women are, ceferis paribus, paid less than men. It can be noted that the depressive

effect on blue-collar wages is stronger in establishments where a formal local wage

negotiate with it. Disney ef al. (1993) suggest - and provide empirical evidence - that the characteristics of
the establishment "when it was sct up" are a key determinant of the probability of 'current’ recognition.
Though it would be interesting to test whether the same "hysteresis" effect is repeated in Italy as well - lack
of data hinder such investigation -, it should be noted that decentralised bargaining in Italy takes place
after that centralised collective negotiations have set the guidelines for national sectoral wage agreements
and, only at this stage, conditional on establishment performance, management behaviour and union
strength, a formal local contract is eventually signed. Also, it can be stressed that the absence of any
formal employer recognition for bargaining purposes, leaves considerable flexibility to negotiating partics
in decisions concerning the opportunity to have (or not) additional bargaining at the establishment level.
'In conclusion, it can be argued that the structure of local bargaining agreements, in lItaly, is likely to follow
more closely the structure of a repeated game between unions and employers, hence the omission of the
"historical® determinants of the probability of bargaining should not be regarded as a serious
misspecification of the switching equation.



agreement is in force than elsewhere. Since one would expect that unions reduce (rather
than increase) returns to average labour productivity, this result might suggests that
structural features of the plant and gender discrimination effects are relevant?d. As
expected, given the huge differences existing in general economic conditions between the
north and the south of Ttaly, the location of the establishment in the southern regions of the
country (SOUTH) shows a negative impact on wages. The smaller effect detected in
establishments with a formal local wage agreement (i.e. as opposed to establishments
where no wage bargaining takes place) might be taken as evidence that unions' policies are
aimed at insulating workers from the external labour market conditions. This result is
reinforced by looking at the effects of the alternative wage (LWALT) on blue-collar pay in
bargaining and no-bargaining regimes. While, average pay in establishments not covered by
a local wage agreement shows an elasticity of 0.7 with respect to the alternative wagé; the
estimates in establishments covered by a local wage agreement are close to zero and never
statistically significant. Parameter estimates for sub-industry dummies indicate the
existence of some sectoral dispersion in wage levels within the metal-mechanical sector
itself26. The results discussed up to this point apply with minor differences to all estimation
methods used. In general, parameter estimates are slightly larger, as compared to OLS,
when the endogenous feature of the bargaining process is taken into account by means of
IMR or IV methods, thus suggesting that results obtained with standard methods might
slightly underestimate the actual effects on pay.

A major difference between OLS and alternative estimation methods is found by
looking at the results on establishment size (D2, D3). Whilst it is generally confirmed that
larger establishments pay, on average, higher wages, the methods based on the endogenous
swit&hing function (i.e. predicted probabilities are usc;:c;!”:?fér the regime split) allocate all

plémts with more than 100 employees (i.e. D3) to the wage bargaining regime, leaving the

25 Other variables proxying for job conditions, such as part-time work and shift work, were experimented
but since they never proved to be statistically significant have not been included.
26 Estimates of sub-industry dummies are always jointly statistically significant and, in some cases, they
are also significant individually. ‘
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large size group, in the no-bargaining regime, empty2’. This is mainly due to the fact that
the predicted probability of finding a formal local wage agreement in a large plant is very
high.

Finally, the distinguishing implications of the union threat hypothesis are tested,
namely the positive relationship between the wage level and both union density and union
bargaining power in establishments not covered by a formal local wage agreement (see
result 3, in section 2). The variable proxying union bargaining power (HRSTR) shows a
positive impact on wages in both regimes, although it is not statistically significant in the
no-bargaining sector. Estimates of the effects of local union density (UDENS) on blue-
collar wage levels indicate that in establishments where a larger proportion of the
workforce is unionised the average pay level is higher?8. As predicted by the theoretical
model, a positive impact of union membership on pay is also detected in establishments
where a formal local wage agreement is not observed2®. Hence, union threat effects seem
to induce employers to respond to the threat of greater union strength (i.e. an increase in
union density) by raising wage levels. In other words, employers anticipate the possibility
that a stronger union might be more successful (and powerful) in conducting local wage
negotiations and, therefore, try to increase the opportunity cost - for the local union - of
organising the workforce for collective bargaining. Furthermore, results show that the
elasticity of union density with respect to wages (evaluated at mean values) is higher in
establishments where a formal local wage agreement exists, thus suggesting that union
ability to impose costs onto employers - as one might expect - is more pronounéed where

workers are already organised for bargaining purposes39.

27 For this reason no parameter estimates are reported in table 3 and 4 (columns 4 and 6) for the dummy
variabie D3 in the no-bargaining regime.

28This result confirms pervious evidence on the effects of unionism on wages, as it suggests that a stronger
union will, ceteris paribus, obtain a larger mark-up (Stewart, 1987; Deli'Aringa and Lucifora, 1992).

29 A specific feature of the Italian industrial relations setting is that local bargaining may take places at
any time between any two national collective agreements (3 years length). In this respect, it should be
noted that although we use cross-sectional data (as to the situation of establishments in 1990), as far as
local bargaining agreements are concerned, retrospective information on whether a contract was signed in
previous years is also available. Controlling for this, rules out the possibility that we interpret as "union
threat effect" the impact of formal contracts that were signed before our investigation period. Moreover,
Dell'Aringa and Lucifora, (1992) show that local contracts have no lasting effects on wages, when a new
national collective agreement is signed.

30 The elasticities of union density with respect to wages (evaluated at mean values) are as follows:
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Is, however, the threat posed by unionised workers (either under a formal wage
agreement or not) credible for any level of membership? Our theoretical model suggests
that this is not the case, as the effects on wage levels are likely to vary according to the
level of union density, thus producing different patterns of wage formation. In table 4, we
allow for more flexible specifications of the effect of union density over wages. In
particular, after testing down from a more general specification, we end up with a
partitioning of the union density variable into four different categories: (i) no-union
members (our reference category), (ii) low union density (UDENSI- below 30%
unionisation in the establishment), (iii) average union density (UDENS2 - between 30%
"and 70%), and high union density (UDENS3 - over 70%)31.

Results seem to be in line with theoretical predictions. At a low density level no
statiStically significant effects of unions on wage levels are detected in either the bargaining
or the no-bargaining regime, suggesting that - even if formal bargaining occurs - local
unions cannot carry on a credible threat of collective action. Conversely, when the local
union is capable of organising a larger proportion of the workforce average wages are
significantly higher - in both wage determination regimes - as compared with situations
where unions are weak, or not present. Establishments characterised by average union
density and a formal wage agreement pay, on average, nearly 8% more than similar
establishments with relatively few union members. The wage premium is reduced by a half
if no formal bargaining agreement exists (see columns 3 to 6, in table 4)32.

Quite interestingly, while in establishments with a high union density, if a formal
wage bargaining agreement is in force, a wage premium of nearly 10% is found; no effects
on wage levels are detected in the absence of such agreements. Although, at first, it might

appear puzzling to find no effects on wages at high union density levels, it should be

(OLS) 1€ =0.022, 11 =0.015; (IMR) v =0.061, n™ =0.024; (IV) 1°© =0.039, n1 =0.027.

31 The initial specification contained 10 dummy variables for different union density intervals. The
validity of the more parsimonious specification presented in table 4 has been tested by means of linear
restriction on the equality of estimated parameters. » ,

32 It can be noted that endogenous selection estimates (i.e. IMR and IV), as compared with simple OLS
estimates, show a larger impact of union density on wage levels. Therefore, it can be argued that existing
empirical evidence which did not correct for selectivity effects is likely to underestimate the true effect of
union density on wage level. -
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considered that once the conflict over the bargaining vs. no-bargaining issue between the
firm and the local union is over, the optimal strategy for the firm is to pay the reservation
wage (see proposition 3, in section 2)33. Since remainder parameter estimates do not differ
substantially from results already presented, we shall omit a further detailed discussion
here.

A final comment concerns the issue of endogeneity. As described in section 3, the
IMR and the IV methodology allow direct testing of the selectivity hypothesis. We shail
consider them in turn. Our estimates for the SELECT variables in both the bargaining and
the no-bargaining wage equations are statistically different from zero, thus suggesting that
selectivity is an important phenomenon in local bargaining decisions. In particular, the
negative sign detected in the bargaining wage equation (i.e. CONTR=1) indicates that
workers employed in those establishments where formal local bargaining occurs have, on
average, better earnings conditions in that regime, than workers employed in an
establishment randomly chosen from the whole sample. Similarly, the positive sign
detected in the no-bargaining wage equation (ie. CONTR=0) suggests that workers
employed in those establishments where no formal local bargaining occurs are, ceferis
paribus, in a better position than any other worker employed elsewhere. Results from
Hausman's test statistics confirm the above conclﬁsions for the IV estimation methodology.
In other words, the hypothesis of local bargaining decisions being exogenously determined

is strongly rejected by the data34.

33 Note that OLS estimates differ in this respect. This is mainly due to the fact that, if endogenous
selectivity is not considered the bias in parameter estimates is likely to be larger the higher is union
density; since the latter is among the main determinants of the probability of observing local bargaining.
34 The Hausman test statistics gave the following results: F(26, 2788)=22.6 (as in table 3); F(32,
2780)=28.1 (as in table 4). All significant at the 1 percent level. :
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6. Concluding remarks

In this paper we have developed a game-theoretical formulation of wage setting
under union threat effects and tested it using establishment-level data for the Italian metal-
mechanical engineering industry.

Our theoretical analysis differs from Dickens (1986), in that we are able to
characterise various wage formation patterns that may arise in the SPNE, while only the
case where the firm decides to avoid collective bargaining was previously considered.
Thus, in firms with low union density we have shown that the union's threat of collective
action is ineffective and firms pay the reservation wage. Conversely, for intermediate
density levels, the union threat turns out out be effective: firms come close to matching
union wages although no local wage negotiation might occur. The union threat is again
ineffective for high levels of union density. In this case, firms can either stipulate a
collective wage agreement, or merely pay the reservation wage. The local union density
level drives these results through its effects on both the firm's disagreement point in
bargaining, and the net bargaining cost per union member. Furthermore, it determines the
probability of observing local wage bargaining, conditioned on the union's willingness to
negotiate.

Given the possibility of a union threat effect, as shown by the theoretical
investigation, its relevance for actual wage setting behaviour is investigated and validated
empirically. Wage formation under union threat is analysed for the Italian metal-mechanical
engineering industry using micro-data on pay levels and bargaining arrangements for a
representative sample of approximately 3,000 establishments.

Following the theoretical model, we have adopted an empirical specification which
allows to take into account the endogenous nature of the occurrence of local wage
bargaining. A switching equation model is then used and the existence of selectivity bias
tested therein. |

Our main set of results confirms the implications of the theoretical model. The

~ hypothesis of local bargaining decisions being exogenously determined is strongly rejected
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by the data. Moreover, we find strohg eﬁpirical support fof the existence of different wage
formation patterns - as described in the theoretical model - according to local union density
levels. In particular, our main findings - for the industry under examination - suggest that
no statistically significant effects of unions on wages exist at low union density levels.
Conversely, where a larger proportion of workforce is organised by trade unions average
wages are significantly higher, as compared with situations where unions are absent or
weak, under both bargaining and no-bargaining wage determination regimes. Finally, in
establishments characterised by a high union density, the effect of unions on wages is very
high if a formal agreement is signed, while it is close to zero if the agreement is not
reached.

In conclusion, the paper offers some interesting insights on the effects that different
patterns of unionisation might have on the structure of relative wages: first, the importance
of local union strength (i.e. union density) in determining the outcome of decentralised
wage bargaining is confirmed by our results; éecond, the role that strategic elements play in

wage formation under unionism is shown to be relevant for an adequate characterisation of

the bargaining process.
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Table 1 - Means for Selected Variables by Union Density
(establishments with formal local wage agreements)
Union density
~ Variables 0-10 11-30 31-50 51-80 81-100
*
, weighted means

Blue-collar 21583 22084 22171 22467 22272
wages (thous. liras)

Prop. manual 0.63 0.62 0.69 0.72 0.77
workers

Prop. female 0.17 0.19 0.17 0.14 0.12
workers

Plant size 74.6 2113 251.9 172.3 120.5

N. observ. 144 221 424 417 200

Means for Selected Variables by Union Density
(establishments without formal local wage agreements)
Union density
Variables 0-10 11-30 31-50 51-80 81-100
weighted means™

Blue-collar 20711 21037 21144 21383 21599

wages (thous. liras)

Prop. manual 0.68 0.68 0.72 0.76 0.80
workers

Prop. female 0.17 0.19 0.17 0.14 0.13
workers

Plant size 242 81.4 83.6 74.1 81.3

N. observ. 826 189 185 118 92

note: * weighted by the number of employees in the establishment



30

Table 2 - Estimated Coefficients for the Switching Function

Variables Reduced Form Coefficients Estimates

Probit (1) Logit (2)
UDENS 2.2168 3.8218
(0.1116) (0.2026)
D2 0.5591 0.9300
(0.0774) (0.1313)
D3 1.1492 1.8981
(0.0870) (0.1640)
COVAZ 0.7574 1.4594
(1.0374) (1.7849)
INEG 0.2945 . 0.3951
(0.0829) (0.1483)
MANPC -0.5254 -0.8494
(0.1704) (0.2929)
FEMPC -0.0029 -0.0448
(0.1857) (0.3212)
SOUTH -0.5722 -1.0489
ot (0.1545) (0.2768)
HRSTR/10 0.0559 0.1086
(0.0137) (0.0326)
LWALT -3.0457 -5.5304
~ (2.8428) (4.9154)
MET 0.1070 0.1543
L (0.1258) (0.2178)
MCM 0.1295 0.2412
(0.1205) (0.2095)
MIN 0.0984 0.1602
(0.1337) (0.2301)
ELE -0.0950 -0.2410
(0.1456) (0.2538)
TRA -0.3186 -0.5952
(0.2052) (0.3606)
INTERC 29.1457 52.9203
(27.782) (48.049)
log-L -1329.0 -1318.0
-2 InA 1186.6 1208.4
RHS (d) 15 15
N. obs. 2816 2816

note: asymptotic standard errors in parentheses
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Table 3 - Estimated Coefficients for Wage Equations in Different Bargaining Regimes
(single union membership variable included)

Variables OLS methods IMR methods 1V methods

¢y 2 (3 @) (%) (6)
local no local local no local local no local

bargaining bargaining bargaining bargaining bargaining bargaining

BARGFIT 6.6330
(2.8947)

UDENS 0.0504 0.0646 0.1360 0.1029 0.0880 0.1132
(0.0093) (0.0125) (0.0396) (0.0675) (0.0126) (0.0233)

MANPC -0.1339 -0.0893 -0.1530 -0.0913 0.1521 -0.0877
(0.0141) (0.0160) (0.0141) (0.0165) (0.0156) (0.0148)

FEMPC -0.1036 -0.0870 -0.1016 -0.0830 0.1019 -0.0834
(0.1521) (0.0181) (0.0147) (0.0188) (0.0164) (0.0169)

LWALT 0.0743 0.6319 -0.0007 0.7094 0.0288 0.6943
(0.1749) (0.2358) (0.1686) (0.2484) (0.1873) (0.2238)

HRSTR/100  0.0072 0.0091 0.0136 0.0174 0.0117 0.0350
(0.0047) (0.0149) (0.0044) (0.0512) (0.0049) (0.0457)

D2 0.0184 0.0203 0.0303 0.0219 0.0297 0.0193
(0.0058) (0.0095) (0.0056) (0.0128) (0.0062) (0.0115)

D3 0.0432 -0.0035 0.0525 _ 0.0512 —_—
(0.0051) (0.0136) (0.0050) (0.0056)

SOUTH -0.0369 -0.0682 -0.0317 -0.1037 -0.0345 -0.1057
(0.0111) (0.0162) (0.0103) (0.0202) (0.0114) (0.0171)

MET 0.0198 0.0063 0.0135 0.0254 0.0131 0.0261
(0.0072) (0.0110) (0.0067) (0.0121) (0.0755) (0.0109)

MCM 0.0193 0.0072 0.0244 0.0008 0.0232 0.0016
(0.0088) (0.0126) (0.0085) (0.0132) (0.0094) (0.0119)

MIN 0.0051 -0.0170 0.0028 -0.0131 0.0030 -0.0128
(0.0075) (0.0105) (0.0073) (0.0109) (0.0081) (0.0098)

ELE -0.0044 0.0232 -0.0042 -0.0251 -0.0042 -0.0256
(0.0082) (0.0115) (0.0078) (0.0121) (0.0087) (0.0109)

TRA 0.0036 -0.0425 0.0023 0.0503 0.0015 -0.0507
(0.0108) (0.0161) (0.0101) (0.0179) 0.0112) (0.0160)

SELECT -0.0162 0.0170

(0.0031) (0.0043)

INTERC 9.3237 3.7370 10.0297 2.9753 3.1219
(1.735) (2.3387) (1.6727) (2.4636) (2.2195)

R2 0.160 0.101 0.189 0.107

x2(d) 280.9 128.3 3426 134.8 623.7

log L 2747.12

RHS (d) 13 13 15 14 26

N. obs. 1612 1204 1625 1191 2816

note: asymptotic standard errors in parentheses
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Table 4- Estimated Coefficients for Wage Equations in Different Bargaining Regimes
(union membership dummies included)

Variables ~ OLS methods IMR methods IV methods
ey (2) 3) 4) (%) (6)
local no local local no local local no local

bargaining bargaining bargaining bargaining bargaining bargaining

BARGFIT 6.6722
(2.9042)

UDDI -0.0055 0.0114 0.0363 0.0134 0.0424 0.0170
(0.0093) (0.0080) (0.0217) (0.0074) (0.0240) (0.0066)

UDD2 0.0165 0.0266 0.0708 0.0355 0.0781 0.0379
(0.0084) (0.0080) (0.0214) (0.0107) (0.0237) (0.0096)

UDD3 0.0323 0.0551 0.0930 -0.0660 0.0962 0.0543
(0.0095) (0.0127) (0.0220) (0.1044) (0.0244) (0.0941)

MANPC -0.1333 0.0885 -0.1460 0.0912 0.1497 40.0873
(0.0141) (0.0160) (0.0140) (0.0165) (0.0156) (0.0149)

FEMPC -0.1031 0.0873 20.1030 -0.0830 -0.1018 -0.0838
(0.1524) (0.0181) (0.0148) (0.0188) (0.0164) (0.0170)

LWALT 0.0761 0.6338 0.0205 0.6992 0.0159 0.6885
(0.1755) (0.2363) (0.1692) (0.2489) (0.1881) (0.2244)

HRSTR/100  0.0074 0.0069 0.0106 0.0214 0.0103 0.0321
(0.0047) (0.0151) (0.0044) (0.0518) (0.0049) (0.0467)

D2 0.0194 0.0201 0.0285 0.0303 0.0282 0.0162
(0.0058) (0.0097) (0.0056) (0.0056) (0.0062) (0.0115)

D3 0.0450 -0.0030 0.0520 e 0.0512 —_—
(0.0052) (0.0136) (0.0051) (0.0056)

SOUTH 0.0368 0.0668 0.0304 -0.0988 -0.0302 -0.0951
(0.0112) (0.0163) (0.0103) (0.0192) (0.0114) (0.0173)

MET 0.0200 0.0065 0.0136 0.0256 0.0136 0.0262
(0.0072) (0.0110) (0.0068) (0.0121) (0.0757) (0.0109)

MCM 0.0190 0.0069 0.0233 0.0014 0.0233 0.0018
(0.0088) (0.0126) (0.0085) (0.0132) (0.0095) (0.0119)

MIN 0.0047 20.0174 0.0010 20.0127 0.0006 0.0125
(0.0075) (0.0105) (0.0073) (0.0109) (0.0081) (0.0099)

ELE 0.0041 -0.0230 40.0043 0.0252 -0.0043 -0.0255
(0.0082) (0.0115) (0.0079) (0.0121) (0.0088) (0.0109)

TRA 0.0039 -0.0428 0.0023 0.0473 0.0026 -0.0466
(0.0108) (0.0161) (0.0101) (0.0179) (0.0113) (0.0161)

SELECT 0.0159 0.0176

(0.0031) (0.0043)

INTERC 9.3130 3.7175 9.8086 3.0762 3.1791
(1.741) (2.3438) (1.6785) (2.4686) (2.2255)

R2 0.160 0.100 0.182 0.105

+2(d) 279.8 126.3 3293 132.0 615.7

logL 2743.12

RHS (d) 15 14 16 15 30

N. obs. 1612 1204 1625 1191 2816

note: asymptotic standard errors in parentheses
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APPENDIX

Table A/1 - Description and (weighted) Means of Variables

Variables weighted means (&tandard errors)

local no local
bargaining bargaining

LWAGE log of gross yearly wages 10.30 (0.077) 9.77 (1.307)
LWALT log of avg. sub-ind. wages 9.93 (0.017) 9.93 (0.019)
UDENS + union density 0.45 (0.190) 0.24 (0.275)
MANPC+ prop. blue-col.workers 0.65 0.69
FEMPC . prop. female workers . 0.18 0.16
SOU'I;_H operating in south 0.04 0.07

MET + metal industry 0.09 0.08

MCM machinery ind. ’ 0.09 0.14

MIN N mech. precision ind. 0.13 0.11

ELE electr.components ind. 0.20 0.18

TRA , transport equip. ind. 0.23 0.20
I\/ﬂZCAI:,_T other mech. ind. 0.25 0.29
HRSTR + hours of strike per un-mem. 16.63 597
COVAZ prop. of establ, with formal 0.79 0.75

+ bargaining agreement
INEG cooperative union relations 0.61 0.16
+ in the establishment

D1 + firm size:1-50 employees 0.07 0.55

D2 + 51-100 employees 0.10 0.23

D3 + over 100 employees 0.83 0.21

UDDO . union density:UDENS=0 0.04 0.38

UDD1 + 0<UDENS<0.3 0.20 : 0.26

UDD2 + 0.3<UDENS=0.7 0.66 - 0.26

UDD3 . 0.7<UDENS<1.0 0.10 0.10

N. observations ‘ 1612 1204

note: (i) weighted by the number of emgloyees in the establishment
(ii) all variables marked with an () are binary variables (0,1), and can be interpreted
as the relative (weighted) proportion of that category in the sample.
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