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Abstract

A model of the determinants of formal firm-level firm is proposed, and some of their
implications are tested. The model analyses bargaining within a firm, when replacing teams of workers
is costly. Workers have the choice of bargaining ex ante and collectively for the value of the firm (formal
firm-level bargaining), or to bargain ex post and independently for their marginal productivity (informal
bargaining). Under the first of these choices, coordinated bargaining, workers cooperate with each other
when negotiating with the firm. Under uncoordinated bargaining workers take as given the outcomes of
other workers' negotiations. The model points to characteristics that should predict the likelihood of formal
firm-level bargaining, and shows its implications regarding wages and total surplus. In particular, the

model points to firms’ size as a leading determinant factor of firm-level bargaining.

The main predictions of this model are tested empirically using Spanish firm-level data
which combine information from collective bargaining statistics and from firms' balance sheets. Our main
empirical findings are: 1) surplus per employee is lower in firms with formai firm-level bargaining, ii)
controfling for average surplus, number of employees and other variables, wtal payments to workers are
higher and less correlated with the surplus variable in firms with formal bargaining, iii) larger firms are
more likely 1o develop formal firm-level bargaining; and iv) controlling for endogeneity bias, firms' size

appears to increase the ability of workers to increase wages.

JEL Codes: D23, D74, J31, J53.
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1. Introduction

Mass and persistent unemployment is observed in some European countries since the early
eighties. Most pundits have often pointed to departures from frictionless, competitive labor markets derived
from institutional constraints as the main source of persistence of unemployment. Among these departures,
the characteristics of the wage determination process have special relevance: In most European countries,
collective bargaining has a very high incidence and, therefore, imposes a significant institutional
constraint.! Concretely, collective bargaining in continental Europe i$ mostly organized under an "open-
shop™ principte, that is, all workers, unionized or not, are covered by the agreement. Moreover,
collective bargaining is often structured around multiple levels of negotiation (national, sectoral, firm,
establishment). While the economic effecfs of these institutional constraints on the wage determination
process have been profusely analysed from a macroeconomic point of view,” there are fewer
microeconoinetric studies of the determinants and implications of formal bargaining at each level of

negotiation.

This paper is an attempt at identifying the determinants and implications of formal firm-
Jevel bargaining. We consider an environment under which, as happens in Spain, sectoral bargaining
establishes minimum employment conditions, and formal firm-level bargaining is optional. (We will refer
to formal bargaining -Negociacion Colectiva- as C, and w informal bargaining as NC, henceforth). In this
case, C is generally perceived as important, since: i) it provides workers with an instrument to extract
firm-specific rents whic are out of scope in sectoral negotiations, ii) the degree of participation of the
employees on the management and the distribution of surplus is most likely to affect firms' long term
performance and indusiry evolution, and iii) formal bargaining may have positive effects at improving the
firm's profitability if the focus of bargaining is not only on the distribution of surplus but also on issues
that improve firms' productivity. Whereas there are numerous studies on the consequences of union
bargaining under a closed-shop system, most of them regarding the US and the UK experience, few studies
have adopted a microeconometric approach to estimate the economic effect of firm-level bargaining under

different institutional constraints, from the European experience.’

"QECD (1994), chapter 5, provides data on the coverage of collective bargaining. In most continental European

countries, colleclive bargaining coverage rales exceed 70%.
2 " . -
*See Calmfors (1994) for a recent survey of this literature.

*A recent study with similar goals as ours is Freeman and Kleiner (1994) , who conelude that * (US) unions push wages
Lo the pint where firm may expand less rapidly than nonunion firms, bt not 1o the point where the finn, plant or business line

closes down”. We are not able o observe the survival rate of Spanish firms depending on (he existence of firm-level bargaining,
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From a purely theoretical perspective, there are several frameworks to analyze the
determinants and the effects of formal firm-level bargaining. A particularly useful one is the incomplete
contracts literature, since it gives a central role to bilateral relationships characterized by asset specificity
(Hart and Moore [1990]). In this kind of setting, bargaining power is allocated in order to minimize the
distortions in ex-ante investments imposed by ex post bargaining. And the higher workers' bargaining
power is, the more likely that formal firm-level baragining takes place. However, one difficulty in
applying this theory to the existence of formal firm-level bargaining is that property rights over physical
assets are not affected under coordinated or uncoordinated labor. Hence, it is necessary to model how the
bargaining outcome is modified by the presence of firm-level negotiations, We take this approach and we
argue that firm-level agreements modify the game agents play in the bargaining process, mainly by
increasing the cost of renegotiation. This gives them commitment ability, both to collude against the firm

and to bargain in anticipation {0 the realization of shocks.!

Thus, in our model, C (collective bargaining at the firm level) will be described as one
of two possible technologies that affect the distribution of surplus between workers (rather, a subset of
"insider” workers) and owners. Under C workers delegate their ability to make and accept offers for
wages In exchange for staying and producing in the firm. They perfectly coordipate offers to bargain as
an individual that maximizes joint surplus of insider workers. As in Spanish firms with an explicit
collective agreement, C is assumed to take place in anticipation to production, Without C each worker
makes his own deal with the firm, taking the outcome of the deals between firm and each of the other
workers as given. That is, workers compete with each other, in the sense that collusive offers to owners

cannot be sustained in equilibrium,

This theoretical model is used to produce restrictions on empirical results, In particular,
on the different behavior of workers' earnings as a function of total surplus, in firms with and without
coordinated bargaining. Our model allows for two forms of organization of bargaining by workers. They

represent (as a simplification) the two forms of bargaining we are able observe in our sample of Spanish

but we obtain similar conclusions about the positive effect of C on wages, and estimate (hat surplus per employee is lower under

C.

*A different route is taken by Padiila, Dolado and Bentolila (1994). They emphasize the rale of anperfect competition
as a delenminant of the outcome of firm-level bargaining. They argue that firms' market power, if any, provides an incentive for
employees (o become organized and extract some of the rents involved. There are no nefficiencies associated o either
organizational forni, beyond (he ones mduced by market externalities. We will not consider the role of slrategic interactions in
the product market, and we will assume that finms operate in competitive markets (and there are ex post rents derived from entry

cosls) or arc menopolists and entry is not an issue.
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firms: namely firms where workers coordinate when making offers, and firms where workers bargain
simultaneously and independently, covered or uncovered by sectoral agreements. Coordination has a
number of benefits for insider workers, It will imply that workers bargain for total surplus (net of owners'
outside opportunity) rather than marginal surplus (as in NC). It implies that workers bargain in anticipation
t firm-specitic shocks, and therefore they get insurance against those shocks. Bargaining has a monetary
cost (that we assume as a fixed cost) and it yields poor returns when replacing a team of workers is not
very costly. Moreover, coordinated bargaining has an additional cost: the firm's outside opportunity
deteriorates as it bargains at a time closer to production. This is because we assume that it is less costly
to replace a leaving set of employees one year before than one day before a particular task has to be

undertaken, which seems a sensible assumption.

Indeed, the ability of owners to replace a team of workers plays a crucial role in the
analysis. The model describes a firm with a set of workers that have already been hired (insiders). The
firm will sell in a market in a precise moment in the future (t=2). Insiders can pay a cost and bargain
cooperatively at the initial stage or not pay that cost and then bargain non-cooperatively. If they choose
the first, then bargaining takes place immediately (at t=0, when they also choose how to organize
bargaining). At an intermediate stage (t=1) between those periods, the firm can hire a set of “outsider”
workers. Hiring has a non-monetary cost to the owner. The model has predictions as of what firm
characteristics (like firm size) are correlated with worker coordination, the number of workers that will
be hired, the correlation between payments to workers and total surplus for firms with and without C
bargaming. Although the model is stylized, it captures some of the observed regularities and it provides

a tirst cut before entering what would be a more satisfactory dynamic setting.

Regarding the empirical analysis, we use a data on Spanish firms to estimate the effects
of C. Our main findings are that C increases average payments of workers, and that wages are positively
correlated to total surplus, but that this correlation is higher in NC-firms than in C-firms. That is, it
appears that coordination has positive returns as a strategy, yet increases in surplus have a higher effect
in increasing wages in firms without collusive negotiation than in firms with it.* In addition we show
additional empirical findings that are not directly related to the model but that indicate the effects of formal
firm-level bargaining on the efficiency of the firm. In this respect, the evidence shows quite strongly that
the partial effect (controlling for possible selection bias) of labor coordination is t decrease firm's surplus

per employee (productivity). This is certainly compatible with efficient bargaining (ex post). In an

We report as well the resuits ol a probit estimation where we describe which characteristics are more likely to be
observed in a firm with €. R appears that firm size and profitability (controliing for size in terms of capital and cmpioyees) are

positively correlated with the likelihood of that event.
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mcomplete contracts framework (like the one we use in the model), ex post bargaining should discourage
ex-ante investments and therefore stronger bargaining power by workers is naturally going to decrease
investment by owners. To the extent that a potential increase in employees' incentives to exert effort does
not translate (in our estimations) into higher productivity, our results point to potential inefficiencies

associated with the effects of formal firm-level bargaining®.

The remaining of the paper is organized as follows: In section 2 we describe some
institutional characteristics of collective bargaining in Spain that have inspired our model and that should
be taken into account when interpreting the empirical results. Section 3 lays out the model and section 4
shows its implications. In section 5 we discuss the empirical evidence of the effects of formal firm-level

bargaining on wages and firm's efficiency. Section 6 closes the paper with some concluding remarks.

2. Collective bargaining in Spain : some institutional aspects’

Union density in Spain is rather low (somewhere between 10-15%) but the coverage of
coliective bargaining is much higher: approximately 70% of employees have their employment conditions
established by either a sectoral or a firm-level agreement. There are multiple levels of bargaining: about
5000 collective agreements are struck each year. Most of these agreements are at the firm-level but,
Judging by the number of workers affected, formal firm-level bargaining is, however, less extended: only
about 15% of employees are covered by firm-level collective bargaining (Jimeno (1992)). These facts arise

from a regulation whose main elements are:

- Collective bargaining is any worker's right recognized by the law (the Constitutional Law
and the Workers' Charter, from 1980). In practice, this means that all workers, unionized
or not, elect representatives, which may or may not belong to unions, in Work Councils.
Elections take place every four years on a regional and sectoral basis in a process which
is mostly organized and run by the major unions (UGT, socialist, and CC.QO, formerly

communist), More than 70% of the elected representatives belong to these two unions,

(’Alih()ugh, we control for capital in the surplus regression, it is plausible that this effect still persist.

"This section draws from Jimeno and Toharia (1994), chapter 3. See, also, Meteall and Milner (1994).
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- Collective agreements are legally enforceable and apply to all workers, regardless of their
union status. Collective agreements are at multiple fevels, and agreements at the national
or sectoral levels are, de facto, binding at the firm level. Thus, there are minimum
wages, besides the national statutory minimum wage, which apply on a regional and
sectoral basis.

- The structure of collective bargaining (levels of negotiation and number of agreements
at each level) is mostly decide by the unions and the employers’ associations. Since the
two dominant unions enjoy some political and institutional recognition, they enjoy a
higher bargaining power at the national and sectoral level than at the firm level, and they
favour bargamning at these levels. According to most pundits (and, even, some union
officials), firm-level bargaining is mostly devoted to large firms which supposedly have
rents and capacity o pay higher wages.

- Bargaining at the sectoral level is mostly about wages and working hours. Firm-level
bargaining is more deep and there are many clauses on absenteeism, productivity, and
other issues. etc. However, explicit bargaining over employment is rarely observed (see

Fimeno (1992)).

These mstitutional characteristics of Spanish collective bargaining suggest the existence

of interesting hypothesis to be tested:

i) Formal firm-level collective bargaining should take place more often in firms with

higher ability o pay and enjoying monopoly power that allow to generate rents,

ii) Formal firm-level bargaining is about the distribution of rents, so that wages will be

higher in firms with formal firm-level bargaining.

iif) In principle, there should be no effects on firms' productivity, since the main

motivation for bargaining is to distribute rents,

We now turn, first, to formalize these hypothesis by providing a theoretical model where
they can be derived, and, then, we present some empirical evidence which is consistent with this

theoretical model.
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3. A model of firm-Ievel bargaining

We consider a price-taking firm that produces and sells a good. Labor is required for
production in addition o a skill that the owner/entrepreneur has, The owner has initially a set of
employees, but it can hire an additional number, at a cost for himself. Decisions are taken along time, in

three stages, t= 0, T and 2.
Ar t=2: Production takes place. The firm's production (and sales) function is given by:

g = S(x) = OxP B e (0,1)

where x is the number of employees in the firm at the stage of production. x cannot increase at this stage,
ie. the cost of hiring a set of workers at t=2 is arbitrarily large, whether this set is measurable or not.
6 is a random variable defined by: 8 = z &, where z is the positive mean of @ and e is a positive random
shock with expectation equal 0 one and standard deviation equal to o. & becomes known at the stage of

production t=2 and z is common knowledge at (=0,

At t=1: The employer owner can hire an (additional) number N, of “outsider” workers.
Hiring has a cost for the owner in the form of effort (this cost does not amount to any income for hired
employeesand should be interpreted as a cost of increasing the scale of the firm). The cost of hiring at t=1

depends on the number of workers hired. For a set of workers of measure N, this cost C{N,), is:

CNY - — RN}

1
2

The number of employees at (=2 is the sum of insider employees N, plus outsider

employees N,. N, is the number of new (outsider) employees hired at t=1.

At t=0: In this stage insider workers N, (the number of which is given) choose whether

or not to coordinate. Coordination affects their bargaining ability as described befow.

As for preferences, employees are risk averse with mean-variance preferences. The

marginal disutility for variance is normalized to one. The owners of the firm are risk neutral,
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The split of surplus from production at t=2 between insider employees, outsider
employees and owners is established through bargaining. We will consider only two possible bargaining
games, that should be considered as the only two available bargaining technologies, At t=0 insider

workers choose one of the two possible bargaining procedures, that are mutually exclusive:

NC: Ex post, uncoordinated bargaining. In this case, at t=2 workers negotiate with
employers individually and simultaneocusly, without communicating with the rest of the workers in the

firm,

C: Ex ante, coordinated bargaining. In this case, at t=0 workers bargain cooperatively.
Each worker delegates his decision power, as of what offers to make and accept, to an agent that is
perfectly monitored. Under coordinated bargaining workers are unable to deviate from the deal reached
by the joint negotiation with the firm. That is, the delegation of decision power to the agent is irreversible.

Coordination has a fixed sunk cost of K.* Coordinated bargaining can only take place at t==0.

In either of these cases the firm has bargaining power given by (1-«) and the workers
have bargaining power of o. Workers get expected utility of zero from leaving the firm (gross of
coordination and opportunity costs) and owners get zero expected utility from not producing (gross of

hiring costs). The timing structure of this model can be shown as follows:

=0 1=1 t=2

1 ] ]

Coordination N, c¢hosen e realizes

by N, ¢ by owner Production
Cooperative Competitive
Bargaining if C. Bargaining if NC.,

4, Theoretical results

We first obtain the socially optimal outcome. We then determine the distribution of
surplus for a pair (N, z) of firm's initial team size N, and productivity signal z, under coordinated and

uncoordinated negotiation. Given the joint expected utility of workers under each of these regimes, it is

No result would change if the coordination cost depends on the size of insider team linearly. It is on the other hand

nnportant that there is a fixed cost component to the cost,
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shown which bargaining process will workers select. We find that the equilibrium does not replicate the
socially optimal outcome. This is a consequence of workers' inability to commit to no renegotiation after
the initial firm formation investment has taken place. It is shown that larger firms are the ones that develop
collective negotiation, and that in turn the existence of collective negotiation in a firm implies higher

surplus per worker and a lower correlation between contemporaneous wages and profits.

4.1. First Best

The efficient solution is that employees bear no risk and get a constant payment equal

for all realizations of =. The socially optimal investment N," is given by the following definition:

Observation 1:
The socially optimal outcome implies that:

» Given Ny, N,"(N,) solves the following first order condition:

Bz g+ Ny P NOR,

o Number of employees at t=2 is (Ny+N,"(Ny)}: no hired employee leaves the firm.

e Emplavees bear no risk ai any point in time.

Notice that the socially optimal investment is a function of Nj and for any (N,, R,),

N,"(Ny) is strictly positive. N;(N,) defines the socially optimal growth of the firm.

4.2. Bargaining without coordination

In this section we determine, under equilibrium format bargaining, what is the firm
growth that owners select (N, (Ng}) and what is the split of ex post surplus, S. Given this, we have the
equilibrium stream of payments to insider workers, outsiders and owners. Let these be respectively:

WM (Ng), WoN(N) and 1M(N).

Observation 2.
If insider workers do not invest in coordination at t=0, there is a unique pure strategies
equilibrium such that:

e Under no coordination, the distribution of surplus ar t=2 is:
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N NC NC NC NC
wiowwp o €OB Ny oNp N m o= 8NP wgT Ve N ()

» Growth of the firm at t=1, N*(N,), is given by the following first order condition:

(1 - aPB) S‘W, « NWe) - C{v)

Notice that workers' wages depend on ¢ (recall: 8 = z £); 0 that for all realizations

of ¢ it holds that:

PROOF:

. NC
§-m « Wy (‘NO + NI(NO))

Let x be the set (and total number) of employees in the firm at (=2, Let i be a member of x, With
probability e i makes a take-it-or-leave-it (tol) offer to the owner. Assume that in equilibrium only a fraction
A of the employees stay i the firm at =2 and produce. Then the owner can obtain by rejecting any offer
by taswplos of A = S(Ax) - §'(Ax). A 15 what remains from the surplus when i leaves the firm, since the
owner camnod replace 1 ar t=2, So the offer by 1is $'(Ax). When the owner makes the (tol) offer, this is
equal to zero, i's cutside opportunity.

But in both cases the offers are dominant strategies irrespectively of what outcomes and offers are taking

is as in observation 1.
At £=( any msider worker individually is unable to extract any surplus simce he cau be replaced at £= 1
without any cost. So all income is originated at t=2,

Given mean-variance preferences and giving equal weight to each worker, ex-ante joint

worker surplus for workers under no coordination, VN (N,) is:

. 1 g
Vo) < Ny [ EGwy ) - v var (wy O] = Ny (af z NP S o7 (apz)® N2P?)

where N = N, + N,Y4(N,).

4.3 Bargaining under coordination

In the previous section we saw that bargaining took place at t=2 between the owner and

(NN (Ny) +Ny) workers independently. Now, with N, delegating to an agent that bargains at t=0, at t=2
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there are N,“(N,) outsider workers bargaining competitively at t=2. As opposed to no coordination, under
cooperation each worker is not subject to bargaining on his marginal productivity but on his average
productivity. This is the result of workers™ collusion. Outside opportunity of owners is given by their

surplus when firing insiders and hiring a replacement team (N,). We introduce now notation 10 describe
bargaining at t==0.

Let & be the owner's income when firing the initial team and forming a replacement

team. £ is then the outside opportunity of the owner when negotiating with N,,. Let u be the surplus that
owner and N, generate jointly., We define

W= mex B [SQV - V) - GN8Ny s N - C(Vy) ]
Nl

1?1\1:)}{ E [ S(N) - aN, 8 N) - C(V) ]
1

3

Notice that since the replacement team N, is hired at t=1, it has no chance to coordinate
an agreement and therefore will bargain without coordination at t=2. N, will extract a wage similar to the

one obtained for all workers under NC above. This explains the second term in both expressions.

Observation 3:

Given (N, z), if insider workers invest in coordination at 1=0:
s Only outsiders bargain at t=2.

* The division of surplus among the three groups is:

whN, - au - ) m . NP ch NDC - wlc Ny wlc = gy (V)

where £ and p as defined above and N=N, + N,5(N,)
» Growth of the firm at t=1, N,°(N,), is given by the following first order condition:
EL(-a)8 Ny« NN - aNy 8" Ny + NN 1= C7 @ V)

Notice that bargaining takes place before the realization of ¢ and therefore N, workers
bear no risk. Total payments to workers amount then to their expected utility at t=1, gross of the fixed
cost of coordination. Expected aggregated utility of workers under coordination is:
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VWY - wz NP - wE - K

4.4, Comparison of organizational forms

In this section we compare the outcomes under the two bargaining specifications in a
number of respects. Comparing the net expected utility they yield to insider workers, we can determine
how will workers organize bargaining. Larger firms are more likely to have coordinated offers. The
threshold size of Ny that determines coordination is shown to depend on R,, v ande®. Hiring decision and
payments to outsiders relative to insiders under the two forms are also compared. Finally we show that
under coordination the correlation coefficient between contemporaneous wages and total surplus is larger

in firms without coordination than in firms with coordination.

. NC e . . N o . .
With VLC (N, and 7,7 (W) defined as functions of N, it is possible to determine

under what conditions will workers coordinate. This is given in:
Observation 4.

Let A be the set of pairs (v, o) such that V(N is nonnegative for any value of N, Then for any K

strictly positive there is a value of N,, N o (K), such that for all values of N, smaller or equal to N o (K

insider workers will not coordinate offers and for all values higher or equal to N o (K) workers do

coordinate offers.

This follows directly from the fact that VLC (N,) as a function of Ny has a higher slope

NC . . ) . e .
than V', (V) for all values of N, . V"(Ng) s equal to zero at Ny = 0 and for a positive K there is a

neighborhood of Ny = 0 where V5(N,) is greater than V,Y(N,).

The critical value of N, will depend on parameter values according to:
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Observation 5:

The comparative statics for N, (K} are:

N, (K)
[ ] s
oR,
AN (K
L4 <
do?
ON 4 (K)
e <
aY
. Ny &)
az

PROQF.
We will only consider the last expression, since it s less straightforward than the others. By the definition of it holds

thai:

PNy = 1) K, 2 - Ve (FKL ) = PP ()

where the definitions at the extremes are introduced to simplify notation. Then:

o[y ¢ . ¥

~

dnN 0 oz
ds o € - A
oN,

Since the denominator is positive, we only need to show that the rumerator is also positive.
It can be shown that.
ave wv€ arc 1
- — A == (M- (- (1Y)

dz z oz z

where:

o- Ly o (aPpz N¥D 5 o A ¢ > 0

Z aN
2 N dz

which proves the claim. ]
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HIRING OF QUTSIDERS AT t=1:
Observation 6:

Given N, under no coordination the number of workers hired at t=1 Iy larger than under coordination.
. s NC c

Thatis N Ngy > Ny (N VN,

Moreover, under no coordination insiders and outsiders obtain the same payment per worker. Under

coordination payments to Insiders have a lower correlation to contemporaneous surplus than payments to

outsiders.

This is a consequence of the fact that there is positive externality for the employer in
hiring outsiders, in that it decreases the cost of paying insiders. More formally, compare the definitions

of ¥ ;M ¢ (Npy and N s (Vo) mobservations 1 and 2 respectively. The only difference is the additional term

aNy §' (N, + Ny in the condition for va ¢ Wy

The second remark can be seen directly comparing the distribution of surplus in sections

4.2 and 4.3. It provides a testable implication.

5. Empirical evidence on the effects of formal firm-level bargaining

5.1. Empirical Implementation

In this section we introduce additional assumptions to refate the model to the data more
tightly. Assume that Nyare "small” and can be ignored (that is, the proportion of temporary workers is
small). In addition we need assumptions on the shocks (z, &), since our sample provides a measure of
surplus, but does not allow us to identify z and e separately. Assume in particular that z; (i being an index
of tirms) are iid and constant through time. Assume e, are fid across firms and time periods. Workers total

wages under C and NC are:

Nw™® = gBoN® = gpzeN?

W= g (- E) = azNP - ol
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For N; = 0: £~ 0, N = N, and w® = azNP. Taking logs in the expression of worker

s’ total proceedings:

In Nw™ = In op + In ON*

Inw" = In e + In zNP

Since N is observed, randomness in surplus is in z and e. Since by assumption z and

e are independent: and 9 = z e, it holds that

Cov (In S, In NwMy = var (In z N*) + var (In eN#)
Cov (In S, In w*) = var (fnz N») (5.1

Dividing both equations by the variance of surplus we get that the correlation coefficient
between surplus and wages should be smaller in firms with formal bargaining .® These coefficients can be
estimated by OLS regression under no endogeneity bias and with an instrumental variables procedure if

simultaneous determination between surplus and wages is an issue (as we assume below),

Therefore we obtain that in a linear regression of total payments on total surplus to

workers, and after poteniial endogeneity bias is taken care of, it must be that:

1.1, The intercept term for firms without coordination should be smaller than in firms
with coordination. (Alternatively, the coefficient on a dummy indicating C should be positive -and should

be interpreted as an estimate of $-.)

1.2, The slope of the surplus term is smaller in firms with coordinated bargaining than
in firms without it. (Alternatively, the coefficient on an interaction variable: C*SURPLUS should be

negative).

Additional testable implications of the model are that in a (probit) regression with the

decision to form a firm union as the endogenous variable, it should hold that:

Notice that the same holds for total payments and tolal surplus wages and surplus per employee.
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1.3. Large firms (in terms of their total number of employees) are more likely to
produce a firm union (observation 5, point 1, in section 4 above), that is, the coefficient of the observable

variable measuring SIZE in that probit regression should be positive and significant,

1.4, Negative correlation between having a coordinated bargaining and the fraction of
workers that are temporary employees in the firm (observation 6 in section 4 above); that is, the coefficient
of the variable FRACTION OF TEMPORARY WORKERS in the (probit) regression describing variables

correlated with firm union formation should be negative and significant.

Remaining restrictions from the model cannot be addressed with available data.

5.2. Data

The data set comes from the combination of the registry of collective agreements, held
at the Spanish Ministry of Employment and Social Security (Estadistica de Convenios Colectivos) and Bank
of Spain's Balance Sheet Survey (Central de Balances). From the former data set we take only
information relating to the existence of formal firm-level bargaining for each firm. We match this
information by firm to the latter, from which we take balance sheet information (sales, profits, accounting
value of capital...) plus information registered by the Central Bank when collecting firms' balance sheet
data (number of employees, of temporary workers, industrial sector of the firm). In this matching process,
a number of firms that do not appear in one or the other source are lost. We ignore here potential biasses
that this selection might introduce in the estimates. We drop firms for which the value of some variables
(like zero sales, zero employees, zero capital} and changes in some variables (for instance, more than

200% change in employment) are not plausible.

The resulting data set consists of 676 companies observed during the 1982-1990 period.
The panel is unbalanced: not all firms are observed over the same time period and some firms are not
observed continuously along their time span in the panel. This fact, together with the static nature of our
modet and the stable nature of the phenomenon of coordinated bargaining lead us to consider averages of

variables over the time dimension and reduce the panel to a cross section of firms.

Figures 1 t0 4 show the main trends of wages, surplus, number of employees and
fraction of permanent (as opposed to temporary) workers in Spanish firms with and without firm-level
formal bargaining during the sample period. Figure 1 represents the distributions of wages in those two

sets of firms in 1982, 1986 and 1989. Tt is clearcut that there has been an increase in the dispersion of
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wages in both groups and a relatively greater increase in firms with labor coordination (black line). Figure
2 shows a very similar pattern for surplus (added value) per employee, except that the increase in the
dispersion seems previous to the divergence of the two groups (both density functions almost coincide in
1982 and 1986). Mean surplus per employee in firms with coordination is higher only in 1989, Figure 3
shows that firms without coordination are consistently smaller. Figure 4 shows that firms with coordination

are consistently less tkely to hire a large fraction of temporary workers.

The remaining of this section describes the data transformations performed to reduce

the panel to a cross section of firms. First, consider the following surplus equation:

SURPLUS , « (K, ) (L 04,09 v, ¢, 0, (5.2.1)

where i is an index for firms (i={1...N(j)}), t for years (t={1,..,T}) and j for industrial sectors
(i={1,..,0}). That is, surplus follows a Cobb-Douglas form with industry specific parameters and industry,
time and firm spectfic unobservable shocks. K is capitaf, L labor and M a set of additional observable
factors (like characteristics of the owner of capital). We make the following transformations in the data:
1y First we take logs in {(5.2.1).
2) We compute for each year t and for each sector k the average value of each variable,
This gives JxT partial averages for each variable x, where J is the number of sectors and T the number

of years.

3) For each time varying variable x (like surplus) we take differences with respect to

the partial average defined in 2). Thereafter {5.2.1.) become (5.2.2):
s,k 1m Y e (5.2.2)

where:

s,= (U Y| IB(SU!) -In( ) ¥ Sfﬁ) ]
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From (5.2.1} is clear that the time and sector shocks do nof enter in (5.2.2) and what

is lest is the firm specific shock e.

Our transtormation implies in particular that all variables are averages of ratios with

respect to sectorial means.

5.3. Results

This section describes the results from estimation of equations with wages, surplus and
the existence of firm-fevel negotiation as dependent variables. The implications of the model is compared
to regression results of the wage equation. This comparison is shown in subsection 5.3.1. Additional
evidence from the estimation but not related directly to the modet in section 3 is summarized in subsection

5.3.2

5.3.1. Testing implications of the model

Our main implication refers to the differential of correlation coefficient between surplus
and wages in firms with and formal collective negotiation and the differential in the intercept term in these
two groups of firms. The differential correlation coefficient and the mean effects could in principle be
estimated with the coefficients on a constant, a dummy for formal firm-level bargaining and an interaction
term between surplus and the bargaining dummy, plus additional conwrols for firm characteristics,
estimated by ordinary least squares. This estimates would be subject to endogeneity bias since
transformations described above did not cancel the firm specific effect and this may be correlated with

the bargaining dummy.

To estimate the partial derivative of wages with respect to surplus we estimate a linear
refationship using mstruments for all firm characteristics. We use as instruments variables referring to
sector aggregates corresponding to the sector where each in firm belongs. We expect these to have non-
zero correlation with firm characteristics but not being correlated the unobservable firm specific effect.
The hist of instruments is described in the appendix. Nota that we use participation in workers'
representative elections at the sectoral level as instrument. This is likely to be correlated with firm-level
bargaining, as it 1§ & proxy of bargaining power, while it has nothing to do with firm-specific effects on

either wages or surpius.
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In order to look into implications 1.1 and 1.2 at the end of section 5 we estimate through
a two-stage least-squares procedure the following equation of wages as a function of surplus, a dummy of

firm union existence and additional characteristics:

w, - &y (1-CCV ) + 8,CCV , + & SURPLUS , + A SURPLUS ,+ CCV, + Tx,

where variables are defined as in (6.2) above. Instruments are the ones listed in the appendix and it is

assummed that all firm covariates are potentially endogenous. The resulis of this estimation are in table 1.
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TABLE 1 (a)
Dependent variable: In (wages) - In (sectorial wages)

OLS RESULTS ROBUST STANDARD ERRORS
Firm-level bargaining (ccv) 0.0183 1.376
No firm-level bargaining 0.0143 1.216
Surplus per employee (s.p.¢.) 0.0979 7.235
S.p.e. *cev -0.0717 -4.775
Number of employees 0.0506 9.249
% of fixed-term employees -0.0099 -0.185
Capital 0.0759 8.597
Co-owned by foreign firm (.0003 2.396
Co-owned by priv. domest. firm 0.06014 4.639
Co-owned hy public sector (0.0016 4.256
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TABLE 1 (b)
Dependent variable: In (wages) - In (sectoral wages)

2SLS RESULTS ROBUST STANDARD ERRORS
Firm-level bargaining (ccv) .0445 2.032
No firm-level bargaining 0.0124 (.753
Surplus per employee (s.p.€.) 0.1520 2.820
S.p.e *eev -0.0741 -1.161
Number of employees 0.0524 6.071
% of fixed-term employees -0.0274 -0.458
Capital 0.0531 2,940
Co-owned by foreign firm 0.0002 1.835
Co-owned by priv. domest. firm 0.0013 3.956
Co-owned by public sector 0.0022 4.478

HAUSMAN TEST STATISTIC: CHI-SQ( 9) = 9.1920 PROB = 0.4197
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The coefficient on formal firm-level barganing is positive and significant. The
coefficient of the interaction surplus dummy is negative, although not significant at the 10% level. There
is therefore evidence compatible with the restrictions implied by the model, although this evidence is not
overwhelming. Interestingly, firms with more employees relatively to the sector pay higher wages. This
appears compatible with our assumption that larger teams of workers are able to grab larger rents or that
there are increasing returns to activities that affect distribution. It appears as well that firms participated
by other firms and firms owned by the state give a wage premium. The former are firms where ownership
is relatively less concentrated than firms with no participation. The public firm effect is probably related

to a soft budget constraint effect, which damages firm's commitment ability,

I order to check implications 1.3 and 1.4 (larger firms are more likely to form a union,
firms with more temporary are less likely to be in a firm with coordinated negotiation) we estimate the
conditional probability of observing formal bargaining as a function of the total number of employees, the
fraction of non-tenure workers and other characteristics. This conditional probability is estimated from a

probit model. The results are shown in table 2.
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TABLE 2: Probit estimates of firm-level bargaining

Constant 3.32 -2.22
Sect 1 -0.94732 3.54
Sect 2 -0.46793 -1.88
Sect 3 -(0.78568 -3.04
Sect 4 -0.77078 -2.42
Sect 5 -0.69622 -2.38
Sect 6 -0.39791 -1.07
Number of employees (in ln) (.16365 3.56
% fixed-term workers -1.24781 -1.81
Bank Debt -0.7929 -2.04
Cost of Debt -0.1426 -0.33
Liquidity -0.01324 -0.48
Quoted 0.62264 2.7

Bank Group 0.02996 3.53
Subsidiary 0.00231 1.04
Foreign 0.00294 1.27
Public -0.15619 -0.79
Participation in union elections (by sector) -0.03583 -2.04
Capital -0.05353 -0.68
Subsidies to capital -0.24983 -0.43
Subsidies to Sales -0.10617 -1.16
Sales -0.08509 -0.79
Surplus 0.09719 -1.72

"With robust standard errors
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We see that indeed firms with a larger number of employees are more likely to develop
coordinated bargaining (t-statistic of 3.56) and that a large fraction of temporary workers is negatively
correlated with developing a firm union (the coefficient is negative and significant at the 10% level).

Although the power of the test is not large, the evidence is not against our theoretical prior.

5.3.2. Additional evidence

Although our maodel does not have implications on the effect of existence of firm unjon
on firm efficiency we can draw some results in this respect with a regression of surplus on firm
characteristics and the existence of firm union that takes account of endogeneity bias. In particular we look
at average firm surplus per employee refative to the average of the sector each year (definition 5.2 above)
regressed on measures of productive factors of the firm (number of employees, capital per employee) and
characteristics of capital ownership (whether it is private or public, domestic or foreign, dispersed or
concentrated). This regression is estimated with instruments by two stage least squares and its results are

shown in table 3:
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TABLE 3 (a)
Dependent variable: In (surplus per employee) - In (sectoral surplus per employee)

OLS RESULTS ROBUST STANDARD ERRORS
Constant -0.01 -0.125
Firm-level bargaining (ccv) -0.328 -2.542
Number of Employees 0.0576 1.395
Number of Employees * ccv -0.0678 -1.001
% Fixed-term employees 0.2002 0.356
% Fixed-term employees * cev 0.7187 0.599
Bank Debt -1.1243 -2.862
Bank Debt * cev 0.7501 1.217
Co-owned by Priv. Domest. firm -0.0007 -0.322
Co-owned by Priv. Domest, Firm * cov (.0091 2.368
Co-owned by foreign Firm 0.0024 1.065
Co-owned by foreign Firm * cev -0.0016 -0.658
Co-owned by public sector -0.008 -2.604
Co-owned by public sector *cev -0.0099 -2.177
Capital 0.2265 3.246
Capital * cev -0.0142 -0.131
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TABLE 3 (b)
Dependent variable: In (surplus per employee) - In (sectoral surplus per employee)
25LS RESULTS ROBUST STANDARD ERRORS

Constant (.2425 0.890
Firm-level bargaining -0.9267 -1.837
Number of employees -0.0779 -0.654
Number of employees * cev 0.1206 0.432

% Fixed-term employees -0.1353 -0.06

% Fixed-term employees * cev 4.0198 0.433
Bank Debt -2.3065 -1.361
Bank Debt * cov 2.1517 0.56
Co-owned by Priv. Domest. firm -0.0113 -0.949
Co-owned by Priv. Domest. Firm * cev 0.0345 1.051
Co-owned by foreign Firm -0.0034 -0.521
Co-owned by foreign Firm * cev 0.0051 0.706
Co-owned by public sector -0.0495 -2.833
Co-owned by public sector *ccv 0.0782 2.089
Capital 0.2106 0.721
Capital * cov 0.6226 (.875

HAUSMAN TEST STATISTIC: CHI-SQ( 9 = 9.1920 PROB = 0.4197

The result from this regression that interests us most, is that surplus per employee is

negatively and significantly affected by firm-level bargaining.
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6. Concluding Remarks

Most of the research on union participation or firm level formal bargaining has focused
on the benefits to workers of these rent seeking activities. It is thought that workers have more incentives
to coordinate when there is a prospect of capturing a quasi-rent. In this paper we have emphasized the role
of the cost to coordinate in formal firm-level bargaining as an additional motivation. We have as well
pomted to the idea that it is likely to expect a life-cycle of the firm in respect to its growth and labor
relations patterns. In sectors with decreasing marginal returns to labor, when firms are small workers
obtain relatively high wages when bargaining independently (i.e. when bargaining for their marginal
productivity). When the firm is large and the marginal productivity of labor relatvely low, workers are
worse off bargaining independently, and incentives to coordinate are greatest. Thus, conditioning on
sectoral variables, firms’ size is an explanatory variable for the existence of formal bargaining. The

empirical evidence presented in the paper confirims this insight.

We have proposed an stylized model of firm-level bargaining with interesting
implications regarding its economic effects and the likelihood of observing this type of bargaining. The
main thrust of the model is to provide some guidelines for an empirical exercise of the effects of firm-level
bargaining in Spanish firms, where firm-fevel bargaining takes place on an "open-shop” basis and after
sectoral agreements establish minimum employment conditions., A nice sideline result of the model is an
explanation for labor coordination to be a necessary and sufficient condition for employees to be able to
bargain in anticipation to specific shocks and obtain insurance. The key point is that only under coordinated
bargaining can workers commit not to renegotiate particular offers made w firm owners. The implication
we draw from this is that under firm union wages should have higher intercept term and smaller
correlation with surplus. This follows directly from the fact that with a firm union workers negotiate upon
a variable less correlated with total surplus (expected surplus) than without it, where they negotiate ex post
for a fraction of the realized surplus. The leverage provided by coordination manifests itself through a

higher intercept term.

A number of extensions could enrich the analysis. One of them is to make firms' size
endogenous. Firm's size will in general not be independent of efficiency parameters as our simplifying
assumptions Imply. Yet when firm size is introduced a number of issues complicate the model. Since the
number of employees determines the existence of formal bargaining, the owner can affect labor
coordination when deciding the scale of the firm, The employer would in this setting play an strategic game
with his employees, namely an entry deterrence game where eniry refers here to the existence of foremal

bargaining in the firm.
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A different issue with potentially interesting implications is labor heterogeneity inside
the firm. With distinct types of workers, the decision to coordinate offers would be less straightforward.
In particular it is likely that a number of political considerations appear, since each class of workers would
obtain different net benefits from coordination, The question would then be what kind of coalitions are
likely to be formed to induce coordination and how technology affects the incentives to form those

coalitions,

We have also searched for an empirical regularity refating the split of surplus in firms
and its relation to different agreements that workers do to affect distribution and the size of firms. We find
that the data do not reject the main implication of the model. Finally, we have produced additional
evidence relating formal firm-level bargaining and firm's efficiency, measured by its surplus per
employee. After controlling for a likely selection effect, we find strong evidence of a negative effect of

firm-level bargaining .
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Appendix

INSTRUMENTAL. VARIABLES:

7 SECTORIAL DUMMIES

PARTICIPATION AT WORKERS' REPRESENTATIVE ELECTIONS (SECTOR)
AVERAGE WAGE IN SECTOR

UNEMPLOYMENT RATE IN SECTOR

AVERAGE WAGE IN 1 DIGIT SECTOR

OWNERSHIP CHARACTERISTICS

SUBSIDIES TO CAPITAL

SUBSIDIES TO EXPENDITURE
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