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ABSTRACT

Slouching Towards Decentralization.
An Equilibrium Approach for Collective
Bargaining.

Despite the strong push from European and national institutions for a more decentralized
wage bargaining structure, in some countries company or establishment-level negotiations
struggle to take place. This paper offers an interpretation for that based on workers’
optimal choices in an strategic framework. We construct an equilibrium matching model
that explains under which conditions it is best for workers to negotiate their entire wage
at sectoral level (one-tier bargaining) or to let a fraction of their salary to be negotiated
at company level (two-tier bargaining). Workers' strategies do not simply depend on their
own characteristics or on those of their firm, but also on the decisions of all the other
employees of the sector. Three alternative Nash equilibria may occur: one-tier bargaining for
all workers; two-tier bargaining for all workers; two-tier bargaining for the most productive
workers and one-tier bargaining for the others. The prevalence of a specific equilibrium
over others hinges on some critical factors, notably the elasticity of the matching function
and the properties of the productivity distribution.
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1 Introduction

Over the past four decades a recurring theme in discussions about industrial relations in
Europe has been the necessity of greater decentralization in the bargaining process (Mar-
ginson| (2015), Miiller et al.| (2019), Leonardi and Pedersini (2020a)), and Tros| (2023a)).
The underlying main motivation is to enhance labour market flexibility by making wages
more responsive to local and firm specific conditions. This explains why the push has
been stronger after the sovereign debt crisis in 2009-2010 and in countries mostly located
in Southern Europe, with a long tradition of multi-employer collective agreementsl] That
has translated into a wide array of reforms aimed at increasing the importance of company
level negotiations?}

However, despite this robust commitment of public institutions and (in some cases)
the willingness demonstrated by social partners, data collected at administrative level
show the spread of company-level bargaining appears mostly inadequate (Carrieri et al.
(2020))) and quite heterogeneous across countries and sectors. Consider the most impor-
tant Southern European countries. In Italy (see |CNEL| (2022)), pp. 179 - 183), in 2022
only 20 % of firms were engaged in some forms of decentralized negotiationf’] The same
unsatisfying dynamics can be observed in Spain, where less than one million employees
are covered by a company level agreementd’] and in Portugal’l In France, on the contrary,
company level agreements have been on the rise for the last ten years, with a cumulative
increase of about 90% (see DGT| (2023)), p. 216). Overall, in all these countries sectoral

bargaining remains the predominant level of negotiation?]

1See for instance the report of the European Commission (EC|(2012))) and the country-specific recom-
mendations of the European Council in 2015 (Council recommendation, 14 July 2015; 2015/C 272/16).

2The recent books of |[Leonardi and Pedersini (2020b) and Tros| (2023b) provide a detailed account of
the legislation adopted by national governments to foster decentralized bargaining in Europe in the last
15 years. For France, see for instance the so-called Macron ordinances of 2017. In Italy, it is worthwhile
to mention the Law No. 148/2011 significantly entitled “Support for proximity collective bargaining"
and some elements of the so-called Jobs Act adopted in 2015. In Spain reforms and counter-reforms
have followed one another, from the Law 7/2011 to the Royal Decree-Law 32/2021, which restored the
prevalence of the sectoral agreements over the company ones on wage related issues.

3For INAPP| (2023, pp. 30-31), in the period 2016 - 2021 the percentage of employees that received
performance related premia negotiated at local level was less than 9 %.

4This number has not increased over time (Munoz Ruiz et al|(2023) and |(CCOOQ| (2022)).

5 Administrative data show that from 2011 to 2022 the percentage of employees covered by acordos de
empresas (AE) remained roughly constant, between 5% and 7% (DGERT] (2022]).

6 According to the OECD/AIAS/ICTWSS (2023) database that collects information on institutional



The aim of this paper is to offer an explanation for that. The common answer advanced
for such discrepancies lies on the different institutional and regulatory settings. In some
of these countries the state intervention on these issues is more relevant than in otherd’l
Some works also underscore the general lack of trust between sectoral and company-level
players (see |Hijzen et al. (2019) for the case of Portugal). For other studies the reason lies
on some structural features of these economies, such as firm size. Italy and Spain are both
characterized by a large share of small firms where unions or works councils may not be
present or employers may not have the necessary skills to deal with complex negotiations,
so that wage agreements are more difficult (CNELJ (2022)), [Damiani and Ricci (2014), and
Munoz Ruiz et al.| (2023)). If this is certainly true, one also needs to remark that the
percentage of micro and small firms out of total businesses in France is not so different
from the Italian and Spanish casd?]

While not disqualifying the logic of these arguments, this work takes a different stand.
Instead of focusing on institutional and cultural reasons or on firm characteristics, I assume
that the specific bargaining structure results from workers’ optimizing behaviour. I model
this choice in a framework that aims to mimic the specific elements of labour relations
in France and Southern Europe countries’}] There, sectoral bargaining may coexist with
more decentralized types of negotiation (the so-called two-tier wage systems, see Cardullo
et al. (2020) and Devicienti et al.| (2017))). Employers and workers have the opportunity
to negotiate at company or enterprise level on some specific (in some cases relevant)
aspects of the labour contract. Moreover, the degree of flexibility between these two
levels is still conditioned by the so-called favourability principle. According to this rule,

the agreements reached at decentralized level cannot be less favourable for the employees

characteristics of trade unions and wage setting mechanisms, in all these countries negotiation predomi-
nantly takes place at the sector or industry level. See also [Eurofound| (2023).

"In France, the law has prescribed company-level bargaining since early 1980s (see among the others
Rehfeldt and Vincent| (2020)) and [Erhel| (2021))).

®From Eurostat in 2019 the percentages of micro (0-9 persons employed) and small firms (10-49 persons
employed) out of total were respectively the following: 94.7 and 4.7 in Spain, 94.9 and 4.5 in Italy, 95.5
and 3.8 in France.

9 Adopting a new taxonomy that accounts for the varieties of industrial and labour relations in Europe,
Garnero| (2021)) inserts France, Italy, Portugal, Slovenia, Spain, and Switzerland in the same group,
denominated RCW: rather centralized and weakly coordinated.



than those negotiated at sectoral level']

So, in the present paper workers choose either to bargain over wages entirely at sec-
toral level (one-tier bargaining) or to negotiate a residual fraction of their pay at firm
level (two-tier bargaining), knowing that the favourability principle holds. At centralized
level, unions and the employers’ confederations set a compensation based on the average
productivity of the sector and take into account the negative effect of wage hikes on em-
ployment. Conversely, at firm level, employers and workers do not consider the impact of
their decisions on aggregate unemployment, and the fraction of the total pay over which
they negotiate just depends on the specific productivity of that job (we can consider it as
a residual performance related pay).

In such a setting, I show that sectoral unions and the employers’ confederation agree
on a given labour share (i.e. the part of total output allocated to wages) and react to the
agreements made at decentralized level by adjusting the fraction of the salary negotiated
at sectoral level. This means that if, for instance, performance related pays negotiated at
firm level are deemed too high, they set a lower pay at sectoral level.

Knowing that, each single employee must decide whether it is profitable to bargain
at firm level or not, given the actions taken by all the other employed workers. Indeed,
any agent’s payoff depends not just on her specific productivity but also on the number
of workers opting for a decentralized negotiation and their average productivity. The
larger the number of highly productive workers choosing a two-tier bargaining scheme,
the lower must be the equilibrium level of the pay decided by unions and the employers’
confederation at sectoral level in order to meet their agreed labour share target.

I find that, depending on the values of some crucial parameters, three alternative
Nash equilibria of the game exist: 1) one-tier bargaining for all workers (that implies an

identical wage in the sector); 2) two-tier bargaining for all; 3) one-tier bargaining for the

0Despite many attempts (even at legislative level) to circumvent such a principle, recent research (see
for instance |Garnero| (2021)) has highlighted how in Southern European countries exceptions to it are
still quite limited. The favourability rule may be no longer a compulsory norm, but sectoral agreements
remain a reference point for company bargaining and derogations are unusual (see Kahmann and Vincent
(2022) for France, |Armaroli and Tomassetti (2022)) for Italy and [Munoz Ruiz et al.| (2023) for Spain).
For [Boeri| (2014) and Boeri| (2015) two-tier systems in which the favourability principle holds produce
inferior results in terms of employment and wage dispersion.



less productive workers and two-tier bargaining for the more productive ones.

The first equilibrium is more likely to emerge if the job filling rate elasticity is small,
implying that a given percentage increase in job vacancies leads to a limited change in
hires, and hence little effect on the unemployment rate. In labour markets of this kind
sectoral unions may demand and obtain higher wages because their negative effect on
vacancy posting does not raise unemployment that much. In turn, knowing that the
fraction of pay decided at sectoral level can be generous, the dominant strategy for all
workers is not to engage in a bargaining process at company level. Some empirical findings
on labour market elasticities seem to support this result, as European Union countries in
which sectoral bargaining remains predominant also present a lower matching elasticity
compared to the average (Arpaia et al.| (2014)).

On the other hand, a two-tier equilibrium may occur in sectors where the mass of
the productivity distribution is concentrated on the left (i.e. a right-skewed distribution)
and the gap between jobs with the lowest productivity and the average is small. In these
sectors, workers in the most productive jobs want to negotiate at decentralized level, so
that a fraction of their salary is in line with their higher than average performance. At
the same time, the rest of workers employed in the sector do not see a great difference
between being paid according to their (low) productivity or the average one. This makes
two-tier bargaining relatively more convenient even for them. So this second result creates
a connection between the productivity distribution and wage inequality, via workers’
optimal level of bargaining structure.

Finally, an equilibrium in which less productive workers opt for one-tier bargaining
and the more productive ones choose a two-tier setting is also possible. This may occur
in sectors where the productivity distribution is not as positively skewed as in the two-
tier equilibrium for all scenario and the average is significantly larger than its lowest
possible values. In this case, workers employed in less productive jobs have no interest in
negotiating at decentralized level. A one-tier setting would ensure their entire wage being
dependent on the average productivity of the sector.

Studying why wage decentralization may be present in some sectors/labour markets



and not in others is important, because it is well known that collective bargaining affects
productivity (Braun| (2011)) and Garnero et al. (2020)), employment, and wage inequality
(Dahl et al. (2013])). This does not mean the literature has reached an unanimous con-
clusion on which system delivers superior results. If some works initially asserted that
fully centralized (i.e. national) and decentralized systems achieve better outcomes than
intermediate sectoral ones (the so-called hump-shaped hypothesis of |(Calmfors and Driffil
(1988))), the most recent research points out that just looking at the degree of centraliza-
tion is not sufficient to evaluate the performance of collective bargaining settings (see |Aidt
and Tzannatos (2008]), Braakmann and Brandl (2016), Bechter et al.| (2012)),Traxler and
Brandl| (2012)), |Garnero| (2021))). According to this literature, at least two other elements
must be taken into account: wage coordination across sectors and companies in response
to changing macroeconomic conditions and flexibility across levels of bargaining (that is,
in most cases, the extent to which company agreements may change what decided at sec-
toral /national level). On the other hand, another vein of research stresses the importance
of decentralization as a tool to champion the option voice of workers, thereby promoting
dialogue between employees and employers (see the discussion in (OECD) (2018))).

The purpose of this paper is not to enter into this debate by indicating the optimal
level of wage negotiation. Rather the opposite. Since the three equilibrium outcomes
presented above alternatively arise for different values of some structural parameters of
the model, comparing one with another would have little sense. Conversely, I do perform
some normative analysis by comparing each equilibrium with the other non equilibrium
outcomes of the game and get that each equilibrium is Pareto optimal. In a way, the
results of this paper seem to suggest that a top down imposition of a specific wage system
(or, borrowing a blunter expression from Marginson| (2015), a frontal assault on multi-
employer bargaining arrangements), as occurred in most Southern European countries in
the last fifteen years, risks having little effect if the structural conditions of the sector and
the labour market drive workers towards another type of bargaining process.

It must be also added that European institutions have recently taken a more nu-

anced approach on this issue. While in the past the main focus was on achieving greater



decentralization, the EU Directive 2022/2041 on adequate minimum wages affirms that
“...sectoral and cross-industry level collective bargaining came under pressure in some
Member States in the aftermath of the 2008 financial crisis. However, sectoral and cross-
industry level collective bargaining is an essential factor for achieving adequate minimum
wage protection and therefore needs to be promoted and strengthened".

The paper is organized as follows. Section presents the basic framework. Section 3 the
different wage determination settings. Section 4 illustrates the equilibrium results, while

section 6 the welfare results. Finally, section 7 concludes.

2 The Model

2.1 Production and Matching Technology

Consider a continuous-time model with a continuum of infinitely-lived and risk-neutral
workers who have perfect foresight and a common discount rate r. The economy is
composed by one sector and a firm is composed of a single (filled or vacant) job. When
a worker-firm match is formed, a certain amount of output is produced. I assume that
there are two possible values for output: y,-(1+¢) and y,-(1+¢). The term 1+ ¢ denotes
the amount of hours worked by each individual, whereas y;, with ¢« € {a, b} denotes the
hourly productivity. I assume that y, > y;. As in Pissarides (2000, chapter 6), firms and
workers realize the specific value of their match only when they make contact. Before
the meeting takes place, they just know that there is a probability ¢ that a type a match
with high productivity y, can be formed.

Labour force is normalized to 1. There are frictions in the labour markets. The
matching function gives the measure of matches for a certain value of unemployment
u and vacancies v: m = m(v,u). Function m(.,.) has constant returns to scale and
it is increasing and concave in each argument. As usual in the search and matching
literature (see Petrongolo and Pissarides| (2001)), I consider a Cobb-Douglas technology:
m = vy with 0 < n < 1. Labour market tightness is defined as 6 = v/u. A vacancy

is filled according to a Poisson process with rate ¢(6) = m/v = 67" ¢'(6) < 0. A



job-seeker gets employed at a rate f(0) = m/u = 6q(6) = 67", increasing in 6. Notice
that parameter 1 —n = d—i’} - = is the elasticity of the matching function with respect
to vacancies. It tells us the percentage increase in hires for a given percentage increase
in job vacancies. At a certain exogenous rate 9, a filled job breaks down and the worker
becomes unemployed.

In steady-state, the amount of new jobs created must be equal to the number of jobs

destroyed: e -0 = w- f(f), with e denoting the level of employment. Knowing that

1 = e + u, the steady state level of employment is equal to:

2.2 Free-entry condition and unions’ preferences

The expected discounted value of a filled job verifies the following Bellman equation:
rII? = (14 0y — w; +6 [V —TIF] (2)

for i € {a,b}. Firms’ expected revenues are equal to the amount of output produced net
of the wage w;, whose precise formulation will be explained in the next section. At a rate
0, the firm-worker pair splits apart and employers get a capital loss equal to the difference
between the value of a filled job and the expected value of a job vacancy, II'. The value

of a vacancy II reads as
rllY = —h + q(0) [¢11) + (1—¢) 1y — 11V ] (3)

for i € {a,b}. with the term A denoting the flow vacancy costs.
There is free-entry of vacancies. Firms enter the labour market as long as expected
profits are nonnegative. This implies IIY = 0. So, rearranging egs. and yields:

1+0Hyg—w  h
r+0 ) @




where § = ¢y, + (1 — @)y, is the average level of hourly productivity in the economy and
w is the average wage. So, at the LHS one has the average expected discounted revenues
of a filled job In equilibrium they must be equal to the expected costs of a vacancy: the
flow cost of a vacancy multiplied by its expected duration, 1/¢(9).

As concerns the other side of the market, the expected discounted utility in employ-
ment rJZ can be written as follows:

rJP = w +6[J7 — JF] (5)

K3 (2

At arate 6 the match gets destroyed and the worker becomes unemployed, whose expected

discounted utility reads as:

rJV = 2+ f0) [¢JF+ (1 —9¢)J7 — JV]. (6)

Being unemployed is like holding an asset that pays you a dividend z, the value of home
production. At a rate ¢ f(6) (resp. (1 —¢) f(6)) the worker gets employed and the match
ensures a productivity y, (resp. ). The term inside the square brackets is therefore the
average capital gain obtained by finding a job. I assume that z < y, < y,. Market
production is always greater than home production

I assume all the employed workers are unionised. Unions behave in utilitarian way, in
the sense that they care about the sum of the utilities of all the employees in the sector.

This means that the expected discounted utility of workers’ union is equal to:
rUV = e-w (7)

Similarly, the utility of the employers’ confederation U” is just the sum of the revenues
raised in the sector:

U =e-(1+40)-5—e-w (8)



3 Wage determination

The basic assumption of the model is that workers can decide either to let unions to
negotiate the wage entirely at sectoral level (one-tier setting) or to allow that a fraction
of their earnings is bargained at firm level (two-tier setting).

More in detail, the real wage for workers employed in type i (i € {a, b}) jobs is given
by

w; =V A+ ;- (9)

for i € {a,b}. Firms pay an amount equal to v for a fraction (normalized to 1) of the
working hours. The term p; denotes the hourly remuneration employees receive for the
remaining ¢ working hours.

Under the one-tier bargaining scheme, both v and p; are negotiated at sectoral level.
This implies that pu, = u,. The wage is identical whatever the type of occupation:
w=v+ pl.

Conversely, under a two-tier wage setting process, v is chosen at sectoral level, whereas
the value for p; (i € {a,b}) is determined at firm level. So p, is different from .

Under this formulation I am able to maintain one the crucial features of two-tier
bargaining schemes present in Southern Europe and that is called “favorability principle”.
Under this framework, firm or plant-level agreements (the second tier of the negotiation)
cannot envisage conditions that would make workers worse off than they are under the
higher, sectoral, level of bargaining. In our model, a single firm-worker pair negotiates
over the wage to be paid for the residual ¢ working hours but cannot change the fraction
of the salary v chosen at sectoral level.

Of course, the choice of the bargaining scheme hinges on the type of occupations in
which workers are employed. Moreover, as we will see formally in the next sections, the
value of v determined at sectoral level for all the workers depends on how much employees
are paid for the residual part of their working hours, u;. So the remuneration obtained
by employees in type 7 jobs is affected by the kind of negotiation chosen by employees in

type j jobs (i, j € {a, b}). One can envisage four different scenarios:



1. one-tier bargaining for all workers;
2. two-tier bargaining for all workers;
3. two-tier bargaining for workers in type a jobs, one-tier for workers in type b.
4. one-tier bargaining for workers in type a jobs, two-tier for workers in type b.

Before studying the strategies and the equilibria of the game, I first present the wage

setting process in the different scenarios.

3.1 One-tier bargaining

If the wage negotiation takes place just at the sectoral level, the optimal values for v and
i are the result of the following Nash bargaining problem:
max [UY — oW 17 [U" - 0" " (10)
v, 1
Parameter /3 stands for the bargaining power of the workers’ union. UY and U are
respectively the fall-back positions for workers’ unions and employers’ confederations. In
detail, I assume that, in case of disagreement, workers become unemployed and enjoy an
instantaneous utility equal to the value of home production, z, Therefore the fall-back
position of workers’ union reads as rU" = z-e. By the same token, in case of failure
in negotiation, firms do not produce and sell anything. This implies that the fall-back
position for the firm’s union is rU" = 0.
For a better comparison with the problem I will analyse under a two-tier scenario, I

find it convenient to maximize with respect to the total wage w instead of the fraction v.

Using equations (7)), (8), (14), and the expressions for U" and U”, one gets:

B 1-8
max 1(e-w—rUW)] -[1(6-(1—1-5)-@—6-10) , (11)

w, | T r

At the equilibrium, the negotiation always ends up in an agreement. The F.O.C.s for

10



w and p are:

e+ wit de (7 —w) — e

Uw — gw + (1-5) UF _ [JF =0 (12)
e-ﬁ—kwg‘ll—z g—;(g—w)—e-ﬁ
v —gw T U mr— =0 (13)

Notice that unions and the employers’ confederation take into account the negative
impact of a wage increase on employment, as higher labour costs dampen vacancy creation
for the zero profit condition. Such effect is captured by the derivatives at the numerator

in both equations. More in detail, I have:

de  0de 00 .. d(1—n)(1+2)q(8)
~ hn(r+0) (0 + £(0))

dw 00 v

(14)

The first derivative at the RHS is computed using the steady state equality , whereas
the second one is obtained totally differentiating the zero profit condition ({4]).

It is easy to see that j—; A= j—z. In turn, this implies that equations and
are identical and the only possible solution is such that ¥ = p. This is not surprising.
Since v and p are jointly decided by the same unions, there is no reason any of the total
1 4+ ¢ working hours should be paid differently. So, in the one-tier scenario, one gets

wy; = v (14 ¢) with ¢ € {a, b}, in which the subscript 1 stands for the one-tier scenario.

Using equations , , , and the expressions for U and U*" yields:

n(d + f(0))

=m0 =B+ 0T

g+ (1-p)2 (15)

As in standard matching models, the wage positively depends on workers’ bargaining
power 3, on value of home production z, and on labour market tightness, #. But while
in a textbook matching framework labour market tightness affects the wage because it
raises the opportunity cost of employment, in this scenario the mechanism is different.
As an inspection of equation (14]) makes clear, the negative impact of a wage increase on

employment becomes smaller when the labour market is tighteIE|. Since unions exert less

' This is because of the concavity of the matching function, implying that the variation in employment

11



restraint in their wage demands when the labour market is tighter, workers end up with

higher earnings.

3.2 Two-tier bargaining

Let focus on the two-tier scheme. First, unions representing all the firms with a filled
position of type a and b and all the workers negotiate over . In a second stage, each
firm-worker pair bargains over y; for i € {a,b}.

I proceed backward and consider the negotiation at firm level. The value of pu; is
determined via Nash bargaining:

[ = argmax [JE — jl-Er' [HZE - ﬁf}l_ea

7

for i € {a,b}. Parameter € stands for the worker’s exogenous bargaining power at local
level and it is different from 3, that captures the strength of employees’ union at sectoral
level. The terms JF and I1F stand for the expected utilities pay-offs in case of disagreement

for workers and firms respectively. They are equal to:

K3 3

rJE = v o[V = JF) T = - v o[ - OF] (16)

These two equations imply that, in case of disagreement in the second tier of the nego-
tiation, workers remain employed but earn only the fraction v of the salary decided at
sectoral level, and firms produce less. Indeed, in the light of what discussed before about
the “favorability principle” and the residual nature of the second level of the negotiation in
Southern European countries, it does not seem plausible to imagine that a disagreement
over a fraction of the total pay implies lay-offs or quits.

The F.O.C. of the above problem is:

e (IF ~TIF) = (1 =) (JF - JF) (17)

due to a tightness change is smaller the larger the value of 6.

12



for i € {a,b}. Using egs. (2)), (), and (L€]), one gets:

for i € {a,b}. The hourly wage ; is a share € of productivity y;. So the wage takes the
following form: w; = v + el y; In turn, the average wage isw = v + €ly
At the first tier of the bargaining scheme, unions of workers and firms negotiate over

v. The Nash bargaining problem takes the following form:
max [UW — 077 [0 - OF |77
I can again solve the problem by maximizing with respect to the average wage w:

B 1-8
max 1(e-w—rUW)] -E(e-(l—l—f)-gj—e-w) (19)

Notice that such a problem is identical to the one presented under the one-tier setting,

E. This means that the average wage must be the same for both scenarios:
w=wr(l1+0) =vy + ely (20)

The rationale for equation goes as follows. Sectoral workers’ unions and the em-
ployers’ confederation have the same utility functions in both settings. Moreover, their
objective is just to find the optimal division of total output between employers and em-
ployees, or, equivalently, the labour share w - e. They do not care about how the total
wage bill is distributed between workers employed in type a or type b occupations. This

can also be seen by isolating vs:
Vo = V1 + 12 (1/1 - 6@) (21)

The difference between the hourly compensation decided at sectoral level between the

12Recall that under under a one-tier negotiation the wage is identical across occupations and wy - (1 +
l) = w.

13



two scenarios considered so far is the last term at the RHS, that is a compensating term.
Inside the parenthesis there is the difference between the pay workers would obtain for ¢
hours under a one-tier setting, v;, and the average one they earn in a two-tier scenario,
ey . Such a difference can be positive or negative, resulting respectively in a value for
vy greater or lower than vq. If ey is higher (resp. lower) than vy, sectoral unions and
firms in the present regime would react by negotiating a lower (resp. higher) pay 5. In
this scenario, the term ¢ coincides with the ratio between the number of hours whose
remuneration is decided at local level, ¢ - e, and the remaining ones 1 - e. Of course, the
higher this ratio is, the larger the compensating factor sectoral unions and the employers’
confederation must agree upon to reach the labour share target w - e.

Using equation [20, one easily gets the wage equations under the two-tier bargaining

scheme:

Wog = Vo + €ly, = wy + el(1—0) (Yo —up) (22)

wepy = Vo + ely, = wr — €l (Yo — W), (23)

Wage differences depend on the second terms at the RHS of and . Employees in
type a jobs are paid more than workers in type b, as they are more productive: y, > .
The second level of the negotiation creates a wedge in the workers’ earnings. Indeed, I
have we, — wap = €€(ys — Yp). Such a gap is wider the stronger is workers’ bargaining
power at firm level ¢ and the greater the amount of hours worked ¢ whose pay is not
decided at sectoral level. The productivity differences between type a and type b jobs
affect the earnings dispersion but not the average wage in the economy. Notice finally
that we, > w1 > wyy. This is quite intuitive. If in this scenario more productive workers
are paid more than low productive ones and, at the same time, the average wage must be
equal to the wy, then employees in type a (resp. type b) jobs will receive a higher (resp.

lower) compared to the one obtained under one-tier bargaining.

14



3.3 One-tier in type b jobs, two-tier in type a jobs

Suppose workers in type a jobs opt for decentralization, that is they bargain over p, at
firm level, whereas employees in less productive jobs leave that the negotiation is decided
entirely at sectoral level.

The same passages exposed in the previous sections lead to u, = €fly,. Moreover,
workers in type b jobs earn a salary ws , = v3-(1+£), in which v5 denotes the hourly pay
decided at sectoral level when workers in more productive jobs opt for a two tier scheme
and employees in less productive occupations choose a one-tier process. The average wage
under the present scheme is therefore equal to w = v3-(1+ (1 —¢)l) + €ply,.

Again, the maximization problem at sectoral level is the same as in the previous two

scenarios. So the average wage does not change:
w = 1/3‘(1+<1—¢)€)+6¢£ya = wq, (24>

in which w; is the remuneration workers would obtain under a one-tier scenario, (15)). In
turn this implies that the fraction 3 negotiated at sectoral level under this scenario is
equal to:

V3:l/1+

.
m(m — €Ya) (25)

The interpretation for this formula is the same given for . The hourly sectoral wage
in this scenario v is the sum of two components, the hourly sectoral pay decided under
scenario 1, vy, and a compensating factor, the second term at the RHS. Since sectoral
unions and the employers’ confederation agree on specific total wage bill w-e = v;(1+/)-e
(regardless of workers’ decision to embark on firm level bargaining or not), the value for
v3 must compensate for the difference between the pay for the residual ¢ hours obtained
in a one-tier setting, 7, and the one employees in type a jobs get in this scenario, €y, (the
difference inside the parenthesis at the RHS of ([27])). If the former is lower (resp. greater)
than the latter, then the pay decided at sectoral level in this third scenario will be lower
(resp. greater) than ;. As in equation , the compensating factor also depends on the

ratio between the number of working hours whose pay is decided at local level and those
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decided at sectoral level, that in this scenario is equal to ¢ £/ (1 + (1 — ¢)¢). A high value
for this ratio means this adjustment effect must be stronger.

Using equation , one easily finds the wage equations for both types of jobs:

w3 . = vzt ely, = M Gf_y:((ll_—;;)e(l-kﬁ). (26)

1+7¢
Tr—o) (w1 — €ly, ) (27)

wg’b = Vg(l—f—ﬁ)z

3.4 One-tier in type a jobs, two-tier in type b jobs

The same passages described in the previous sections allow to find the wage equations
under this fourth scenario. If workers in less productive jobs opt for a two-tier bargaining,
they get a remuneration equal to u, = €efy, for £ hours worked. Since earnings for the
employees in type a jobs are entirely negotiated at sectoral level, the average wage in the
economy is equal to w = vy - (14 ¢¥) + €(1 — ¢) Ly, in which vy is the remuneration
bargained at sectoral level.

With workers’ unions and employers’ confederations having the same preferences and
facing the same maximization problem, the average wage in the economy must be equal

to the one obtained in the previous three scenarios:

w = v (1+¢0) +e(l=9¢)lyy = w, (28)
Rearranging, one gets:
1—09¢) ¢
vy = 11 + %(Vl — Eyb). (29)

As observed for equations and , the hourly pay negotiated at sectoral level in
this scenario must ensure that the total wage bill in the economy is the same as in the
previous ones. So v, must be equal to 14 plus the difference between the pay for ¢ hours
in the first and in the the current setting. This gap is weighted by the ratio between the
amount of hours whose pay is negotiated at local level and the ones bargained at central

level.
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Figure 1: The normal form game between workers in type a jobs and workers in type b

jobs

From ([29), one gets the wage equations for both types of jobs:

Wy, = vy(140)=

Wyep = I/4+€£yb =

4 Equilibrium

1+7
oy (o= ety (1= 0)). (30)
wy + ely, o (1+4)

1+ o/

In Figure [I] I summarize the normal form game played by workers in type a and type b

jobs. The payoffs are the earnings obtained in the four different scenarios presented in

the previous section. The following Proposition presents the results.

Proposition 1

1. Ife < Bny%, the unique Nash equilibrium of the game implies all workers opt for

a one-tier wage setting (scenario 1).

BA+H+(0=5
2 1fe > y/y+1L

)Z, the unique Nash equilibrium of the game implies implies all

workers opt for a two-tier wage setting (scenario 2).

3. If Bny% < e < w, three possible equilibria may alternatively occur:

b/ + L

one-tier bargaining (scenario 1), one-tier bargaining for players in type b jobs and

two-tier bargaining for players in type a jobs (scenario 3), two-tier bargaining for

all (scenario 2).

The proof is presented in Appendix 1, while Figure [2] illustrates the resultﬂ Here I

13t is easy to show that 87 y;

g . BA+H+1=H)=
y/y+¢

. Dividing both sides of this inequality by 3, one
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Figure 2: Proposition 1

provide the main intuition for the sufficient conditions of Proposition 1.

Not surprisingly, two relevant parameters are workers’ bargaining power at central
level and the one at firm level. The greater the former, the more likely the possibility
that a one-tier bargaining equilibrium for all workers emerges (that is that the inequality
in point 1 of Proposition 1 is respected while the one in point 2 is not). This is obvious,
as workers may get a larger share of the surplus originating from the sectoral negotiation.
Of course, the same logic explains why a high value for workers’ bargaining power at
firm level, €, makes a two-tier bargaining equilibrium for all workers more likely (i.e the
inequality in point 2 of Proposition 1 more likely to be fulfilled).

There are other exogenous variables that affect the probability one equilibrium arises
instead of the others. The interpretation for their impact is less intuitive. I present them

below.

o [fn is high, a one-tier bargaining equilibrium for all workers is more likely .

gets at the LHS an expression that is always lower than 1 and at the RHS one that is always greater than
1, since 0 < n <1and y, >y > W
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Recall that 1 —n is the elasticity of the matching function with respect to vacancies.
It tells us the percentage increase in hires for a given percentage increase in job
vacancies. So the inequality in point 1 of Proposition 1 is more likely to be respected
if the labour market has a small elasticity of the matching function with respect to
vacancies (i.e. a low value for 1 — 5, implying a high n). The intuition is the
following. From the Nash bargaining problem in section 3.1 sectoral unions and the
employers’ confederation take into account the negative effect that wage pressures
have on employment. With a low value for the matching elasticity, any given wage
increase has a small impact on the unemployment rate, as the reduction in vacancy
creation does not lead to a great decrease in hirings. Because of that, sectoral
unions may obtain higher pays for their workers (i.e. a greater value for 1), making
one-tier negotiation relatively more enticing (that is the inequality in point 1 of the

Proposition 1 more likely to be satisfied).

There not many empirical works that compute the matching elasticity across Eu-
ropean countries. A partial confirmation for this result may come from [Arpaial
et al.| (2014). The find that countries in which sectoral bargaining remains predom-
inant (France, Portugal, Spain, Slovenia) also present a lower matching elasticity

compared to the average E}

o Ify/y, is high, a one-tier bargaining equilibrium for all workers is more likely .

If the share of highly productive jobs out of total is sufficiently large, the ratio
between the average and the highest productivity in the sector, y/y,, is a value
closer to 1 and letting all the pay dependent on g (as it is the case under sectoral
negotiation) is more acceptable for employees in type a jobs. Again, the condition
for a one-tier for all scenario is more likely to be fulfilled. Notice that a high value
for y/y, = ¢ + (1 — ¢)Z—Z is possible if the share of highly productive jobs ¢ is

large, so that the mass of the distribution is mostly concentrated on the right. So,

4 Arpaia et al|(2014) compute the job finding rate elasticity. In their (and our) specification the sum
of the job finding rate and the job filling rate elasticities is equal to 1. They get therefore an average
value for the job filling rate of about 0.7. The estimated value for the Spain and Slovenia is 0.6. In France
it is 0.5. In Portugal it is 0.37. Results for Italy are not statistically significant.
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a productivity distribution with a strongly negative skew makes workers less willing

to bargain at decentralized level.

To the best of my knowledge, there are not empirical works that measure the asym-
metry of the productivity distribution within sector in Europdﬂ So, unfortunately,

it is not possible to get a validation (partial, at least) of this result.

o Ifyy/y is high, a two-tier bargaining equilibrium for all workers is more likely .

This can be easily seen by noting that the RHS of the inequality in point 2 of Propo-
sition 1 is decreasing in y,/y. Two-tier bargaining is in principle a less attractive
scenario for workers in type b jobs, because a fraction of their salary is aligned with
their low productivity and not the average one, as in the one-tier wage setting. So,
with a value of y,/y close to 1, workers in type b jobs do not see a great difference
between being paid according to their (low) productivity or the average one. This
makes two-tier bargaining relatively more convenient for them. Notice again that
the ratio y,/y = <¢z—z +1-— qb) B is closely related to the asymmetry of the distri-
bution. The larger the share of low productive jobs 1 — ¢, the higher the ratio y,/7
is, making the inequality in point 2 of Proposition 1 more likely to be respectedﬁ.
So under a positively skewed productivity distribution a two-tier wage setting equi-
librium for all workers is more likely to emerge and the wage distribution ends up
being positively skewed as well, since company level negotiations make wages more

in line with the specific productivity of the match. E

o [f( is high, a two-tier bargaining equilibrium for all workers is more likely .

Again, I get this because the RHS of the inequality in point 2 of Proposition 1 is

15Tn their detailed analysis, Berlingieri et al.[(2017) focus on productivity dispersion by industry. They
compute the standard deviations and the 90-10 ratios, that are not directly connected to the variables in
Proposition 1.

16Conversely, there is no direct connection between the variance and the prevalence of one equilibrium
instead of another. In our model the variance of the productivity distribution is equal to ¢(1—¢)(ya —ys)?.
It increases with y, and decreases with y,. Moreover parameter ¢ raises the variance if and only if it is
lower than 0.5. So an increase in variance has an ambiguous impact on y,/§ and §/y,, the two terms
that affect the sufficient conditions of Proposition 1.

7In our model where productivity can take only two values, it would be overreaching to delve too much
into this type of analysis. Observed wage distributions are indeed positively skewed. SeeMortensen|(2005)
and [Moscarini (2005)).
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decreasing in ¢. To understand why, we must focus on the best response strategy
of workers in type b jobs when workers in type a ones opt for a two-tier wage
setting. In other terms, one needs to compare the wage the less productive workers
get in the two-tier for all scenario, wsyy, with what they obtain in scenario 3, ws s,
with employees in type a jobs choosing two-tier and those in type b jobs one-tier
bargaining. Using equations ([23) and , one gets that wy, — ws 3 is increasing
in ¢: the larger the number of hours for which the pay is defined at firm level, the
greater the incentive for workers in type b occupations to resort to this second tier
of the negotiation. Parameter ¢ has a twofold impact on the wage equation. On the
one hand, it affects the hourly sectoral pay, because it appears on its compensating
component, the part of the wage that allows unions and the employers’ confederation
to reach a given labour share target, w - e. This component positively depends on
the ratio between the number of hours whose pay is negotiated at decentralized
level over those whose pay is decided at sectoral level. From equations and
(25)) one obtains that as ¢ increases, the compensating component becomes greater
in scenario 2 compared to scenario 3. This means that if ¢ is large in the two-tier
bargaining for all equilibrium workers get a greater reduction in the hourly sectoral
pay compared to the equilibrium in which only employees in type a jobs opt for a
decentralized negotiation. This first effect makes scenario 2 less appealing. There
is however a second effect, that goes in the opposite direction. In scenario 3, this
compensating component applies to all 1 + ¢ hours. Conversely, in the two-tier
bargaining for all scenario, the reduction in the hourly sectoral pay is multiplied
just by 1, as for the other ¢ hours employees in type b jobs get ey,. This second
effect is stronger and it explains why, in the end, the total wage ws is greater than

wsyp as £ increases.

]f% s low, a two-tier bargaining equilibrium for all workers is more likely .

If the ratio between the value of home production z and the average productivity
y is low, workers’ fall-back position at the sectoral negotiation is lower and unions

obtain a lower wage a sectoral level. This makes the second tier of the negotiation
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relatively more attractive for all workers.

Point 3 of Proposition 1 indicates that, for a range of values of ¢ I am not able to
ascertain which of three possible equilibria presented in Lemma 1 holds. So I rule out the
existence of a Nash equilibrium in pure strategies for the fourth scenario, the one in which
workers in high productivity jobs prefer that all their earnings are negotiated at central
level, while employees in low productivity jobs opt for a decentralized negotiation. This
is quite intuitive, as employees in type a occupations always have a greater incentive to
engage in a negotiation at company level (and let a fraction of their pay to be aligned to
their higher productivity).

Moreover, it can be shown (details area available on request) that, as € gets closer to
the term at the RHS of the inequality in point 2, the occurrence of a one-tier equilibrium
becomes less possible. Similarly, as € takes value larger but closer to n g y% no two-tier for

all workers equilibrium is less likely to emerge.

5 Welfare analysis

I study the welfare properties of each Nash equilibrium presented in the previous section,
from the point of view of the single workers. To be clear, I do not make a comparison
between the different alternative equilibria presented in Proposition llT_gL Rather, for any
game that implies one specific equilibrium, I look at the other possible payoffs to see if a

Pareto improvement exists and which outcome is the first best for any type of worker.

Proposition 2 For each of the three alternative Nash equilibria presented in Propo-
sition 1, no Pareto superior outcome exists. Moreover, any equilibrium is a second best

solution for workers in jobs of type i € {a, b} and a third best for the others.

The proof is just a simple comparison of the different payoffs each worker may obtain

in the game [I] and it is presented in Appendix 2.

18This would not be possible, as any equilibrium outcome is such for some specific values of the main
parameters of the model 3, €, n, ya, yp, and £. So, for instance, the hourly wage in the first scenario, vy,
takes different values if we are in the one-tier for all, two-tier for all, or one-tier type a jobs / two-tier
type a jobs equilibrium.

22



The intuition for the first part of the Proposition is easy to understand. Recall that
sectoral players (unions and the confederation of employers) manage to reach the same
average wage regardless of the choice workers make at local level. So, any possible outcome
that could raise wages for workers employed in a specific type of job would inevitably imply
a lower pay for the remaining oneﬂ No Pareto superior solution is available.

As concerns the fact that no worker in any equilibrium ever attain a first best, that
again depends on the compensating mechanism that sectoral players set in motion. To
understand this point. consider for instance the case in which a one-tier bargaining setting
for all workers emerges. Recall this equilibrium occurs if sectoral unions’ bargaining power
B compared to bargaining power at local level € or the elasticity of the matching function
n are large enough, so that employees do not find convenient to negotiate at firm level.
But this does not mean that the resulting equilibrium is a first best. For employees in
both types of jobs, the best possible outcome would be attained if the other player would
choose a two-tier wage negotiation. The hourly wage obtained at firm level would be lower
than the one obtained at sectoral level. So, for the compensating mechanism explained in
the previous sections, workers opting for just the sectoral negotiation would end up with
a higher wage. Of course, this could never be an equilibrium outcome.

The same logic applies to the other two equilibria. The two-tier bargaining equilibrium
for all workers occurs when some specific conditions of the labour market (for instance a
low value for z) or of the sector (the average productivity distribution close to its lowest
values) make the hourly compensation obtained if everyone choose one-tier bargaining
quite low. In this case any employee in type ¢ jobs would prefer that employees in type
J (with 4,5 € {a, b}) opt for a one-tier negotiation. This would spare them from the
compensating mechanism that sectoral players would apply to meet the labour share

target. But this cannot be an equilibrium result.

9Tn other terms, the weighted sum of the wages paid in each of the four possible outcomes in Figur
is the same, the weight being ¢ and 1 — ¢.
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6 Concluding Remarks

I have constructed an equilibrium search framework to offer an interpretation for the
limited diffusion of decentralized bargaining in Southern Europe. The crucial assumption
of the model is that workers are free to choose the optimal level of wage negotiation.
Unions and the employers’ confederation agree on a given labour share. So, in order
to meet their target they adjust the sectoral pay in response to the decisions taken by
workers and firms at decentralized level. The results of this work suggest that the relatively
scarce presence of company level wage agreements in Italy, Spain, and Portugal (among
the others) may not just be imputed to cultural resistance from workers and employers
representatives, or institutional reasons. Other factors play an important role. In labour
markets where job vacancies variations have a limited impact on employment, sectoral
unions may obtain higher pays and the transition towards a more decentralized bargaining
structure is comparatively less convenient. Conversely, a sector where the gap between
the average and the lowest levels of productivity is small may be more favourable for
two-tier systems.

The present paper does not indicate which bargaining regime is the best, at least from
workers’ point of view. Indeed, each of the three alternative Nash equilibria presented
in the model is Pareto optimal and the transition from one equilibrium to the other is
possible only if some structural characteristics of the labour market and the sector change.
In this sense, this work may appear as a word of caution about the effectiveness of reforms
aimed at increasing decentralization. It is not sufficient to give representatives of workers
more bargaining possibilities at local level (for instance in terms of topics that can be
negotiated at that tier), if they do not find it convenient to use them.

With its hefty increase in company level negotiations in the last 10 years, France
constitutes an exception among countries with similar collective bargaining systems. A
possible explanation for that could be that the reforms in 2016/2017 involved a compulsory
division of topics among different levels of negotiations. Bargaining in most workplaces is
more of a mandatory requirement rather than a voluntary option (Kahmann and Vincent

(2022)).
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In the simple framework considered in this paper heterogeneity comes from some
unexplained factor, that “transforms" firms and workers, ex ante identical, into high
and low productive matches. Omne could also introduce other forms of firm and skill
differentials. The impact of the productivity distribution on bargaining decentralization
and, in turn, earnings inequality, could be then studied more in detail.

As discussed in the Introduction, the present model aims to convey the main char-
acteristics of industrial and labour relations in Southern Europe, where the favourability
principle is still a sort of reference point. Abandoning this principle could alter the dynam-
ics between sectoral and company-level negotiations and change the resulting equilibria

of the game. These extensions are left for future research.
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Figure 3: Lemma 1
Appendix 1: Proof of Proposition 1

I divide the proof in two steps. First, I present and prove a Lemma that presents the
possible Nash equilibria when 1 is exogenous. Then I consider the expression for v, in

equation to prove the results in Proposition 1.

Nash Equilibria for v; given

Lemma 1

1. If and only if vy > €y,, the unique Nash equilibrium of the game implies all workers

opt for a one-tier wage setting (scenario 1).

2. If and only if € - (yb + 1%2 O(Ya — yb)) < 1y < €Y, the unique Nash equilibrium
of the game implies workers in type a jobs opt for a two-tier mechanism whereas

workers in type b jobs choose a one-tier wage setting (scenario 3).

3. If and only if 11 < €- (yb + $¢(ya — yb)), the unique Nash equilibrium of the

game implies all workers opt for a two-tier wage setting (scenario 2).

Figure (3] illustrates the different outcomes of the game. To prove Lemma 1, I focus on
the best response strategies of both players (workers employed in type a jobs and those
employed in type b jobs) for the normal form game illustrated in Figure . I get the

following results:

1. If workers in type b jobs choose one-tier, workers in type a jobs choose one-tier if

and only if wy > ws,. Using the wage equations in and and doing some
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algebra, I get that

Wy > W3,q < Vi > €Y, (32)

. If workers in type b jobs choose two-tier, workers type a jobs choose one-tier if and
only if wy, > w2, Using the wage equations in and and doing some

algebra, I get that:

Wyq > Woq <= V) — €Yy + Uy — €y) > 0 (33)

. If workers in type a jobs choose one-tier, workers in type b jobs choose one-tier if
and only if w; > w4y Using the wage equations in and and doing some
algebra, I get that:

Wy > Wy = v > €Yy (34)

. If workers in type a jobs choose two-tier, workers in type b jobs choose one-tier if
and only if w3, > ws ;. Using the wage equations in and and doing some

algebra, I get that:

Wyp > Wop <= vy —eyy + vy —€ey) >0 (35)

Consider the inequalities at the RHS of the double arrow in , , , and .

It is trivial to notice that they can be ordered as follows:

M>ey, = 1 —€eyy + vy —e€y) >0 = vy —eyy + L(n —ey) >0 = v > ey,

So, using this ordering and the necessary and sufficient conditions in , , , and

, I are able to distinguish five alternative scenarios that depend on the value of vy:

e CASE 1: 11 > ey,. This inequality is the necessary and sufficient condition for a

unique Nash equilibrium in which all workers choose one-tier bargaining.

e CASE2: vy < ey, and vy —ey, + £(vy — €y) > 0. These two inequality imply there
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exists a unique Nash equilibrium in which workers in type a jobs opt for two-tier

bargaining and those in type b jobs choose one-tier bargaining.

e CASE 3: vy —ey, + l(1rn — ey) < Oand vy —ey, + €(v; — €y) > 0. These two
inequalities imply there exists a unique Nash equilibrium in which workers in type a

jobs opt for two-tier bargaining and those in type b jobs choose one-tier bargaining.

e CASE 4: vy —ey, + l(ry — €y) < 0 and v; > ey,. These two inequalities
imply there exists a unique Nash equilibrium in which all workers choose two-tier

bargaining.

e CASE 5: v; < ey,. This inequality imply there exists a unique Nash equilibrium

in which all workers choose two-tier bargaining.

Putting together CASES 2 and 3, and 4 and 5 one gets:

vy > €y, <= one-tier for all (36)
1 < eygandvy — ey, + (v — €y) > 0 <= one-tier for b and two-tier for a (37)

v, —eyp + L(1n — €ey) <0 <= two-tier for all (38)
Expressing the last two inequalities in terms of vy, I get the results in Lemma 1.

Proof of Proposition 1

Inserting the expression for 14 from equation into the inequality , one gets:

d+ f(0) 1-78

b 5+nf(9)g * 1+/¢

z > €y, (39)

This is the necessary and sufficient condition for the existence of a one-tier for all equi-
librium. It is easy to see that a sufficient condition for this inequality to be respected
is

Bny > €ya (40)

Rearranging, I get the same sufficient condition presented in point 1 of Proposition 1.

33



Consider the inequality . Again, inserting the expression for 14 from equation , I
obtain:

;-:—TJ;((QQ))g +(1—=pP)z — ely — ey, < 0O (41)

Notice that a sufficient condition for this inequality to be fulfilled is:

B(1+0)n

BA+0Oy+ (1—=0)z —ely —eyp < 0 —
BA+0y + (1-5)z
‘- by + (42)
B+ + (1)
€ >
g + Yb

This is the condition presented in point 2 of Proposition 1.

From Lemma 1 and Figure |3| we know that € - (yb + ﬁ(ﬁ(ya — yb)) < v < €Y, 1S
the necessary and sufficient condition for a Nash equilibrium in which workers in type a
jobs opt for a two-tier mechanism whereas workers in type b jobs choose a one-tier wage
setting (scenario 3). Using the expression for v; from equation , this condition can

wee written as follows:

s _
B3 iy + 55z < ey

5110 (43)
6(14_6)775:;,];())@ + (1=B)z —ely — ey, < 0
Sufficient conditions for both inequalities in [43] to be satisfied are:
By + o2 < ey,
BA+0Ony + (1—P)z —ely —eyy < 0
Expressing in terms of € and rearranging, I have:
g 1-8 2
€ > ﬁya + 1+¢ Ya (45)
Bn(1+0) + (1-B)%
e+ 2

If these two inequalities are respected, there is a unique Nash equilibrium of the game pre-

sented in Figure (1) in which workers in type a jobs opt for a two-tier mechanism whereas
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workers in type b jobs choose a one-tier wage setting (scenario 3). It is easy to see that the

5 P40+ (-p);
Ya £+ 7

both terms at the RHS of the system lie in the interval e € | fn
(see Figure ) So scenario 3 could be a possible equilibrium of the game. However, I
am not able to ascertain whether the sum of the terms at the RHS in the first inequality
in is lower than the term at the RHS of the second inequality in . If this were the

case, then the scenario 3 would be the only possible equilibrium for values of € that satisfy

g AUD T (-B):
Ya’ £+ %’

system . Otherwise, I can only claim that in the interval e € | On

one of three alternative equilibria may arise.

Appendix 2: Proof of Proposition 2

One-tier bargaining for all equilibrium

Recall from point 1 of Lemma 1 that this equilibrium occurs if and only if 14 > ey, .
Consider first workers employed in type a jobs. Their wage in this scenario is equal to
wy. From equations and we know that w; > ws, and that wy, > wa,.

I need to compare w; with wy, and wy,. Using equations and and doing some
algebra, it is easy to see that w; is always lower than w,, and w; > wy, if and only if
v1 < eyp. This last inequality is never verified in a one-tier for all equilibrium (see point 1

of Lemma 1 ), so w; < wy, . Using equations and I also get that wy, > wq, if

L

o (1= &) (Ya — ). This last inequality is always verified in

and only if 1 > €- (ya —
a one-tier for all equilibrium (see point 1 of Lemma 1 ), so wy, > wa, . S0, in a one-tier
bargaining equilibrium the ranking for workers employed in type a jobs is the following:
Wygq > Woq > W) > W3,

Consider now workers employed in type b jobs, whose wage is equal to w;. From equation
(34)) we know that in this equilibrium w; > wy, and from equation that wzp > way.
I need to compare w; with ws;, and ws ;. Using equation and doing some algebra, it

is easy to see that w; > wsy if and only if v; < ey,: this last inequality is never fulfilled

in a one-tier for all equilibrium (see point 1 of Lemma 1 ). Moreover, from equation

I get w; is always greater than wyp. Using equations and I also get that
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wap > wyy if and only if 13 > € (ya - IL-;—K (1—0)(ya — yb)). This last inequality is
always verified in a one-tier for all equilibrium (see point 1 of Lemma 1 ), so wa) > wyy .
So, in a one-tier bargaining equilibrium the ranking for workers employed in type b jobs is

the following: ws;, > wy > wap > wyy. Inspecting this ranking and the one concerning

workers in type a jobs is also trivial to get that the equilibrium is Pareto optimal .

One-tier for workers in type b two-tier for workers in type a jobs
equilibrium

From point 2 of Lemma 1 this equilibrium occurs if and only if €- (yb + 1%6 O(Yo — yb)) <
vy < €Y,.

Consider workers employed in type a jobs, whose wage in this equilibrium is equal to ws,.
We know that ws, > w; ( from equation (32)) ) and that wy, > wsy, ( from equation
B3) ).

I need to compare ws , with wy, and wy,. Using equations and and doing some
algebra, I get that ws, > wy, if and only if € - (yb + 1%4 O(Ya — yb)) > p;: this last
inequality is never verified under this equilibrium (see point 2 of Lemma 1). So w3, <
Wy 4. S0, the ranking for workers employed in type a jobs is wy, > waq > w3, > wi.
Consider now workers employed in type b jobs, whose wage is equal to ws ;. From equation
we know that in this equilibrium w; > wy, and from equation that ws, > way.
I need to compare ws; with w; and wsy. Using equations and and doing some
algebra, it is easy to see that w; > wsy if and only if 14 < ey,: this last inequality is

always verified under this equilibrium (see point 2 of Lemma 1). Moreover, wa; > wyy

£

e (1= 0)(Ya — yb)). This last inequality is always satisfied

if and only if 1y > €- (ya —
under such equilibrium (see point 2 of Lemma 1). So way > wyy
So, the ranking for workers employed in type b jobs is wy > wsp, > wap > wsy. Com-

paring the rankings for workers in type a and b jobs it is easy to see that the equilibrium

is Pareto optimal .

36



Two-tier bargaining for all equilibrium

From point 3 of Lemma 1, we know that this equilibrium occurs if and only if 14, <
e (m + 15 (W — ).

Consider workers employed in type a jobs, whose wage is equal to ws . In this equilibrium
we know that w3, > w; ( from equation (32) ) and ws, > w4, (from equation ).
I need to compare wy, with w; and ws,. Using equations and and doing some
algebra, it is easy to see that wy, is always greater than w;, and ws, > wy, if and
only if € - (yb + 1%@ O(Ya — yb)) > vy: this last inequality is always verified under this
equilibrium (see point 3 of Lemma 1). Moreover I also have that wy > w4, if and only
if 11 < eyp: this last inequality is always verified under this equilibrium (see point 3 of
Lemma 1). So, in this equilibrium the ranking for workers employed in type a jobs is
W3q > Woq > Wi > Wig.

Consider now workers employed in type b jobs, whose wage is equal to wy . From equation
(35) we know that in this equilibrium ws, < wap.

I need to compare wyy with wy and wsy. Using equations and and doing some
algebra, it is easy to see that w; is always greater than ws,. In addition, way > way
if and only if v; — ey, + ¢(11 — ey) > 0: this last inequality is never satisfied in this
equilibrium (see point 3 of Lemma 1) .

So, under this equilibrium the ranking for workers employed in type b jobs can be either
Wy > Wap > Wap > Wiy OF Wap > Wy > Wap > Wsp. Comparing the rankings for
workers in type a with the two alternative rankings for workers in type b jobs it is easy

to see that in neither case a Pareto superior outcome is possible.
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