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Estruturas de Negociacdo Salarial e
Desempenho Macroecondmico

José Carlos dos Reis Carvalho

1. Introduction

Two of the most puzzling macroeconomic phenomena in the recent years have
been the chronic unemployment in Europe and inflation in Latin America. At first,
these two problems might seem unrelated. Our goal in this article is to use the same
framework to suggest how the labor market performance may help to explain both
phenomena.

Tables 1, II and III present an outline of the contrasting realities of European
and Latin-American countries that were a motivation to start studying this problem.
The average inflation rate of Mexico-Brazil-Argentina has been consistently (way)
above 100% per year in the past twenty years. On the other hand, most countries in the
European Community have had inflation rates close to zero in the same period. Also,
countries like Mexico-Brazil-Argentina have had persistently low unemployment rates
-- close to a frictional level. The countries of the European Community, on the other
hand, have had a persistent problem of high unemployment rate.

High inflationary rates and high unemployment rates have a core explanation in
the framework we will develop in the following pages: workers (unions) acting as free
riders. The emphasis of this article is on how decentralized negotiations generates
incentives to free-rider behavior, that in turn explains the outcomes described in the

tables below.
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Table 1
Inflation - Consumer Price Index (%)
Source:TFS-IMF
76-85 86 87 88 89 90 91 92 93 94 95

Argentina | 251.8 | 90.1 131.3 343.0 | 3080.5 | 2314.7 | 171.7 | 24.9 10.6

Brazil 98.5 142.2 | 2248 | 684.6 1319.9 | 2738.8 | 413.7 | 991.1 2103.3

Mexico 39.6 86.2 131.8 1142 | 20.0 26.7 22.7 154 9.8

European
Comunity | 9.8 3.6 3.2 3.5 48 5.3 5.3 4.6 3.8 3.1 |27
Table I
Unemployment (%)
Source: ILO Yearbook and
World Bank Development Report
76-85 86 87 88 89 90 91 92 93 94 95
Argentina | 4.6 44 53 5.9 73 6.2 7.3
Brazil 3.9 24 36 3.8 3.0 3.7 3.9 4.0 45
Mexico 5.3 43 3.9 36 3.0 2.8 2.6 2.8 34
European
Comunity | 7.6 11.0 | 109 102 |92 8.6 9.1 10.0 112 | 118 [ 115

The incentives for unions to act as free riders are the driving force of the
model. But a key role in our explanation is played by the government reaction to the
unions' actions. Governments use their budgets as a tool to achieve some of their
prioritary goals, which can be either price stability or full employment. The data for
Argentina below provides a good example as the government changes their
commitment from full employment to price stability, the amount of the deficit goes
down and unemployment goes up.

Table IT1
Central Government Deficit

(% of GDP)

Source: IFS-IMF
80-85 86 87 88 89 90 91 92 93 94 95
Argentina | -5.41 -1.97 -2.86 -1.88 -0.38
Brazil 4.64 | -133 -12.04 -15.24 -16.07 -5.64 | -0.92
Mexico -7.93 | -13.14 | -13.57 -10.33 -5.22 0.74
European
Comunity 4.7 4.1 -3.6 -3.3 -3.8 4.1 4.9 57 | -5.2 4.5

The main stream literature in this field is scarce on the inflationary problem and
abundant on the European unemployment problem. This last literature has been very
influential in this work. Despite not being case studies, most of the insights on these
works cannot be translated into a wider group of countries because of the
idiosyncrasies of their underlying motivation. Yet, those articles developed some
applications that inspired us to use similar instruments for countries that might be in an
opposite situation. This article develops a model that attempts to encompass both
types of countries in just one framework. Our model emphasizes the bargaining
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between firms and workers to explain macroeconomic outcomes such as chronical
inflation or chronical unemployment. Before going further on summarizing our goals,
we present a brief review of the “European” models that inspire this work.

Blanchard (1991) divides the European models into two main groups,
depending on whether they consider the effect of the unemployment level on the
bargaining power of the agents or not. The first group of models explains the
unemployment persistence using the hysteresis hypothesis. Unemployment has no
effect on wages which are unilaterally fixed by unions. This means that eventual
disequilibriums will not converge to a natural rate of unemployment. Some examples
of this approach might be found in papers such as Blanchard & Summers (1986) and
Gottfries & Horn (1987).

As a natural evolution of these early models, a second group of models
consider that unemployment affects the bargaining power of firms and unions -- since
the rate of unemployment indicates how hard it is for workers to find another job or
firms to find another employee. One example of this approach may be found in
Blanchard & Diamond (1990) and Blanchard (1991).

It is the main characteristic of this last group of models that motivates us to use
this approach to a wider problem. In this article we set up a simple model of
bargaining between firms, workers and one additional agent, not always considered in
other papers, the government. Using bargaining tools and interdependence among
agents, we show that if the government is committed to maintain full employment the
optimal strategy for workers is to repeatedly demand wage increases. Worries about
unemployment become irrelevant for unions if the government is committed to
maintain full employment. The bad side of this story is that the commitment to full
employment translates into inflation and, at the end, into no gains in real wages. If the
government is committed to keep employment high, inflation arises as a way to
accommodate conflicting interests. This side of the model applies to countries such as
the Latin American ones. On the other hand, if the government is committed to price
stability -- as it might be the appropriate characterization of many Europeans countries
-- the increase in wages will lead to a severe job loss. Decentralized bargaining plus
the free rider incentives that it generates can cause a job loss larger than initially
anticipated by the unions. At some critical unemployment level, workers will stop
asking for wage increases -- meaning that at this point the effect of more job losses
would offset the utility of wage gains for the union. The economy might not move
away from this equilibrium -- any decrease in unemployment would make it optimal for
workers to ask for a wage increase, and therefore a reduction of employment level
back to its critical value.

In this article, the economy is modeled as being composed by n (where n is a
large number) identical sectors. Each of these sectors has two firms producing
substitute goods and one union that represents the workers in the sector. Therefore,
the economy as a whole has 2n firms and n unions. The negotiation between firms and
workers is completely decentralized, meaning that there is no coordination between
different sectors. The government in this economy can be of two types: populist (aims
to keep unemployment low) or conservative (aims at prices stability). In sections II
and IV we will develop the behavior of firms and unions, and therefore we will be
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concerned with the analysis of one representative sector. In section III we study the
behavior of government, what means that in this section we will work with aggregate
variables.

II - Firms

In this section we constder the production side of one of the n sectors that
compose the whole economy. In this representative sector there are two firms, A and
B. We consider a duopoly model in which the demand curves are symmetrical and
linear in the relevant section of our analysis.

G i p
Q,=;—b.—%+d.?j (1)

In the equation above, pi represents the nominal price of the firm, pj the nominal price
of the competing firm, P represents the aggregate price level of the economy.! G
represents the nominal government budget. which is a nominal variable used by the
government to manage demand:

G=E-T @)

The government budget is defined as the difference between the nominal government
expenditures (E£) and the total tax revenue (7). An increase in the government
expenditures (E) shifts out the demand curve, while an increase in taxes shift the
demand curve in. These variables will be defined in more detail in section three when
we discuss the government action in detail.

In order to have a stable model, we must have d<b in equation (1). If this
were not the case, both firms could rise their prices in the same proportion and demand
would not fall. We assume that firms within a sector produce substitute goods, what
means that 4>0 (i.e., when one firm rises its price, the demand for the other firm
increases).2 We also assume that firms compete in prices and that their technology
exhibits constant returns to scale. Furthermore, for algebra simplification, we assume

! The aggregate price level will be formally defined in section three. It is given by the weighted
average of the prices of the n sectors of the economy.

2 From the demand equation in (1) we can see that goods produced in different sectors are also
substitute goods. According to the cross-elasticity classification, two goods are substitutes if the their
price cross elasticity of demand is negative. Note that in equation (1) P is the aggregate price level
that is defined on section I11.2 -- eq. (28) — as being the weighted average of all prices of the
economy. Therefore, if there are n sectors in the economy, we can write the aggregate price level in
(1) as a function of the price in each sector, ie, P=P(pl,...,pm,...,pn) . In each of the » sectors there are
two firms. Therefore, the cross price elasticity of any sector m with respect to another sector n may be
defined as:

40, po_|Vpy Pl PP _-p, 1
nm,n dpn -QM P '._,”-@"J.QM P dp" P zn

In the equation above 1/2n is the weight of the price of each firm on the aggregate price level.
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that this technology is such that one unit of labor (which costs wa and wb on firms A
and B respectively) produces one unit of output. This will obviously mean that
employment equals production.

From this early stage we can already visualize some points of interaction
between the firm and other agents. The linear intercept of the demand function (G in
equation (1)) is affected by the government actions, that is, an expansionist policy
cause the demand curve of this sector to shift out while a contracionist policy causes
the demand to shift in. Note that this may imply that firms might rise their prices and
demand will not fall -- if government makes expansionary policy. We will return to
this topic on section four when we discuss the role of government. Also the payoff of
a firm may be affected by the wages of its workers (changing the optimal price charged
by the firm) and also by the wages of the workers of the competing firm (what will
cause a change in the optimal price of the competing firm). We now move to specify
the optimal behavior of the firms and therefore get its optimal reaction to changes in
these variables.

One important feature of the model in this article is the decentralization aspect.
Since there is a large number n of identical sectors in the economy, we consider that
the weight of each sector is negligible. This implies that when increasing their prices,
the firms neglect the effect that their price increase will have in the aggregate price
effect. Firm A maximizes: 3

naz(pa;wa).(c‘b'p};*-d'pb) (3)

Notice that the specific technology that we take into consideration allows us to express
the profit per unit as (p-w). If we derive equation (3) with respect to the price of the
firm A, we will obtain:4

_G+bw,+d p,

4
P, 2 b “
Similarly, for firm B we have:
G+bw,+d. p
= o 5

Expressions (4) and (5) show the optimal pricing rule for each firm given the price of
the competing firm. The equilibrium point requires that each firm incorporates the
optimal behavior of the competing firm on its own maximization process. This

3 We will preferentially work on the aigebra For firm A since the problem for firm B is exactly

symmetrical.
4 Since the parameter b is a positive number, we can observe that the second order condition for the

maximization process also holds.
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behavior is known in the literature as Bertrand competition or Cournot price
competition. Substituting (5) in (4) we have the optimal pricing rule for firm A as a
function of the parameters:

o« d(G+bw,)+2.b.(G+bw)

Pa @b = (6)

Similarly, substituting (4) in (5) we have the optimal function for firm B: 3

. d(G+bw)+2.b(C+bw,)
b = @b — %)

)

Expressions (6) and (7) represent the equilibrium prices as a function of the
parameters.

Given the optimal prices expressed as a function of the parameters --
expressions (6) and (7) -- we can substitute back in (3) to obtain the profit function for
each firm. Again, we will be preferentially solving for firm A since the case for firm B
is exactly simmetrical.

_blw, (@ -2b") +w,.(b.d)+G.2b+d)|
B P? (4b* - d*)?

a

®)

The two expressions above show profits as the product of two terms: the
optimal production and the profit per unit as a function of the parameters. Since the
two components have an important role in the future development of the model, we
will explicitly decompose each one as a function of parameters. Substituting the
optimal prices for each firm [(6) and (7)] into the demand function [(1)] , we obtain the
optimal production (which is also the optimal employment) for each firm.

. bfw,. (@ -2b")+w,.(b.d)+G.(2b + d)]
e P.(4b> —d*)

)

It is easy to see from the equations above that an increase in G causes an
increase in the optimal production of both firms. Also, since 4>d>0, we know that

ba>0 and (d® - 2b*)<0. Therefore, we may also conclude that an increase in the
wage cost in one firm causes a decrease in production in that firm and an increase in

5 From equations (6) and (7) we can note that if wages in both finns are the same, then the optimal
price for each firm will be the same. This fact will be used later in the definition of the aggregate
price level.
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prdduction in the other firm. Last, equation (9) shows that equal wage costs imply
that each firm will supply half of the market.

The other term that we want to express as a function of the parameters is the
optimal profit-per-unit. In this case we have:

: w, (& 26"y +w, b.d+G2b+d)
(pi W)= (4b2]—d2) (10)

It is easy to see that an increase in the government deficit (G) allows an increase on the
profit-per-unit margin. The same result is observed if the competing firm increases its
wage cost. Finally, an increase in its own wage cost leads to a decrease in the profit-
per-unit margin.

Equation (10) allows us to re-write equation (9) as:

0 = Pa2¥e) an

We can think of the two expressions above as supply functions for the firm.
Note that a higher real price will yield a higher output. An increase in G -- for a given
level of wages -- increase profits. This occurs as a consequence of two effects. First,
an increase in G causes an increase in the difference between the optimal price charged
by the firm and wages, i.e., the profit-per-unit increases. Also, equation (11) shows
that the supply function depends on the profit per unit. Therefore, firms will supply
more goods. We conclude then that higher total profits are caused by two effects: an
increase in the profit per unit and an increase in the number of units sold.

The increase in the wage level of a given firm obviously implies a reduction of
its profits. This can be explained also by the combination of two effects: the reduction
in the difference between the optimal price and wage paid by the firm and the decrease
in the amount of goods produced by the firm. The opposite is true for the competing
firm (assuming that its cost did not change). The optimal price will go up, without any
change in wages. Furthemmore, production will increase because of the higher profit
per unit margin. These comparative statics will be useful on section IV when we
analyze the optimal behavior of firms while bargaining with workers.

II1 - Government

The arguments developed in this section have an important qualitative
difference from the ones developed on the firms' and unions' sections. Here we are
concerned with aggregate variables, while in the other sections we are studying the
behavior of one particular representative sector of the economy. This section is
divided into three major sub-sections. The first one characterizes the two possible
forms of government in this model (populist and conservative) and the other two
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sections characterize the optimal behavior of each of these governments. An
intermediate section defines the aggregate variables.

I11.1 - Characterization of the Government Objectives

In this section we follow the tradition introduced by Kydland and Prescott
(1977) and present also in Barro (1983), Blanchard & Fischer (1989) and Canzoneri
(1985) of considering that governments dislike inflation and unemployment. We are
going to consider in this case two extreme cases. The populist government has an
objective function such that it always profits from keeping the employment level high.
Not that a high inflation does not affect its objective function. It does. But whenever
called to decide between more employment or less inflation, this government chooses
more employment. The inverse is true for the second case considered in this paper, the
conservative government. The objective function of this kind of government also
depends on inflation and employment. But its preferences are such that it always
prefers to keep prices stable, independent of the unemployment that this might cause.

In some way we may think that the governments reflect the preferences of its
constituents. Most of the inflationary countries mentioned before have in common an
almost absence of welfare benefits. In this case, the existence of high unemployment
implies in a heavy social burden, what puts the inflationary problem in a new
perspective. The costs of inflation (many times minored by automatic indexation
programs on wages and bank assets) become much smaller than the costs of
unemployment. Not surprisingly, constituents of developing nations have consistently
voted for these kind of governments in the past twenty years. On most countries of
the European community, on the other hand, the welfare state is well established and
able to minor the social consequences and costs of a large unemployment. This social
net makes the unemployment problem less traumatic in comparison to the case of
developing countries. If the cost of being unemployed is not so high, it is
understandable that constituents choose governments tough on inflation (especially
because many of those citizens are chained to long term contracts that yield rents in
nominal terms). In the following section, dedicated to the study of the union behavior,
we will show that a higher reservation wage for the unemployed members of the
unions will induce the union to ask for higher wages -- and therefore, it will lead to a
lower employment level at the final equilibrium.

I11.2 - Definition of Aggregate Variables

(a) Price Level

The aggregate price level is defined traditionally as the weighted average of the
prices of the whole economy. In this case there is a large number n of identical sectors
and within each sector there are two identical firms. Workers in each of these firms
also have identical preferences and wages. Calling 'ai' the share of each sector in the
whole economy and 'Bi' the participation of each firm inside each sector, the aggregate
price level can be expressed as:
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P=a(8, P +5.5), |+ &[(B.- 22+ B Pi), |+ 4| (B, Pl + B, 57)
(12)

where,

n

2=
i=l (13)
Zﬂi =

i=ab

However, since the problem is exactly symmetrical, all o's are the same (every sector
has the same weight) and also all B's are the same. Therefore we have:

a, = l, Vi
i (14)
B=1 i
2
This implies that the aggregate price level can be rewritten as:
1 L] . L] L - £l
P=—— [+ PO+ i+ P+ 41+ P2 (15)

However, symmetry once again guarantees that the price of both firms in each sector
are also the same.® Furthermore, the price in different sectors are also the same since
the derivation we had on section Il is for a representative sector. Therefore:

Pu =D, Vi (16)

We can further rewrite the aggregate price level as:
P=—]'.[2n-p.2]=p2=p; (17)
2n

(b) Ageregate price as a function of the parameters

In the equation above, P is the aggregate price level. It would be useful to
express it as a function of the parameters. To do that, we use equations (6) and (7)
that express the optimal prices for each firm of a given sector as a function of the
parameters. If we use these two equations, we can find that the price index of a given

sector 'i' is given by:

6 This can be seen from the optimal price levels for each firm given in equations (6) and (7).
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Using equations (1) and (17) we can rewrite the optimal employment level of a
given sector 'I' as:

. |G ]
N; = 2.{-})—+(d—b)r (22)

Therefore, the aggregate employment level is given by:

(
N -ZZﬁE+(d b)I— +2n(d b) (23)

II1.3 - Optimal Reaction for a Populist Government

The goal of this section is to find the optimal reaction of a populist government
to an increase in prices. If no action takes place, an increase in wages should lead to a
decrease in employment. The populist government maximizes its objective function by
keeping employment stable at its maximum. As a first step to find this optimal reaction,
we express the employment level as a function of wages and the government budget.
Substituting the price level as a function of the parameters (20) on the previous
equation for total employment (23) we have:

2n.(26-d).G

N' =
G+bw

+2n.(d - b) (24)

If the economy is already operating at full employment, the optimal reaction for
the populist government is to set dV*=0. According to (24), N can vary because of a
change in the wage level or because of a change in the government expenditure. The
total differential of AV is given by:

»

i =2 4G

.dw 25
dG dw (23)

The partial derivatives of the expression above are given by: 8

dN* _(G+bw)2n.(2b-d)-2n.(2b-d).G _ 2n.(2b- d( bw ) 2n'( bw \
dG (G+bw) (G+bw) I\G+b\v/ P \G+bw/

dN' _-2nG dP _-2nG b _ -2nGb _, @7
dw P* aw P* (2b-d) P(G+bdw)

]

Therefore, the total differential of the employment level is given by:

dN" = 2".;( bw o, _2mbG 5 -206 {W.dG - G.aw) (28)
\G +bw/ P.(G +bw) P(G b. W)

8 Note that in equation (43) we use equation (36) for prices in order to simplify the notation.
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II1.3 - Optimal Reaction for a Populist Government

The goal of this section is to find the optimal reaction of a populist government
to an increase in prices. If no action takes place, an increase in wages should lead to a
decrease in employment. The populist government maximizes its objective function by
keeping employment stable at its maximum. As a first step to find this optimal reaction,
we express the employment level as a function of wages and the government budget.
Substituting the price level as a function of the parameters (20) on the previous
equation for total employment (23) we have:

2n.(2b-4d).G
G+bw

NP +2n.(d-b) (24)

If the economy is already operating at full employment, the optimal reaction for
the populist government is to set dN*=0. According to (24), N can vary because of a
change in the wage level or because of a change in the government expenditure. The
total differential of N is given by:

av: = a6+ & g (25)

The partial derivatives of the expression above are given by: 8

dnN* _(G+bw).2n.(2b-d)- 2n.(2b-d).G _ 2n.(2b- d)( bw Zn( 2
ac (G +bw)? G+bw) \G+bw P G+bw)

_c_iN' _—2n.G dP _-2nG b _ ~2nGb g @7
aw  P* ‘dw  P* ‘(2b-d) P(G+bw)
Therefore, the total differential of the employment level is given by:
':l( J _2mbG a4, o2y 4aG-G.aw)
P \G P (G +bw) P(G+b.W)
(28)

The populist government sets dN*=0. This gives us the optimal reaction of a

populist government to an increase in wages, that is, by how much the populist
government should shift the firms' demand function in order to keep full emplovment

despite the increase in wages:

% Note that in equation (43) we use equation (36) for prices in order to simplify the notation.
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=S 29)

w

Incidentally, note that another interesting way to read the equation above is
that the nominal increase in G (dG/G) will be equal to the nominal increase in wages
(dww).

One important result that will be useful in the following sections is the behavior
of real wages and real government budget in the presence of a populist government. In
order to find this behavior, we consider first by how much prices will go up after the
populist government intervention. Remember that the price level is given by:

p= G+bW (20)
(2b-4d)
In this case, the total change in the price level is given by:
=2 s - i B _ (30)
dG aw (2b-4d) (2b-d)

But, the change in the government budget is a function of the wage increase. This
relation in the populist case is given by equation (29). If we plug this relation in the
expression above, we get:

SN YL SO SR KL N G1)
@b-d)' | w]| (2b-4) w|l@b-d)| w
Or rearranging some terms, we have:
dP adw
PNk 32
P w (32)

Equation (32) shows that, after the intervention of a populist government, the
percentage increase in nominal wages will be equal to the percentage increase in prices.
In other words, the action of the populist government implies that the real wage will
not change. If we further put together expressions (32) and (29), we have:

d A
s (33)

From (33) we may also conclude that not only real wages will not change, but also the
government budget (G) will remain constant in real terms.
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We have found that the government budget will not change in real terms. But
what about its components? We can show that the total taxation will not change in
real terms either. If we assume that taxes are ad valorem on wages ( that is, 7 % of
wages go for taxes), we can express the total tax revenue (7)) as:

T=t.W.N (34)

where the first two terms represent the tax per worker and the last one the number of
employed workers. Therefore, the total differential of the tax revenue (assuming that
the incidence of taxation -- 7 -- is given) is:

dT =1{W.dN + N.aw} (35)

But in the populist case, government intervention assures that there is no change in the
employment level -- dV=0. Therefore the total differential above can be rewritten, in
the populist case, as:

dT=t.N.dW (36)

But, we have found in (32) that dP/P=dW/W. Therefore, we may eliminate 4 from
the equation above and rewrite it as:

- ar)
dT—t.N.{W. ] (37)

However, note that 7. W.N is the total tax revenue 7, as defined in (34). Therefore, we
can rewrite the expression above one more time as:

dr dr

—_—=— (38)
T P

The expression above says that in the populist case, the total nominal tax revenue will

increase by the same amount as the inflation rate. In other words, the real tax revenue

remains constant.

Finally, we can analyze the behavior of the government expenditures (£). After
our definition of the government budget, we can see that the increase in nominal
expenditures has to be equal to the nominal increase in the deficit -- which in tum is
equal to the nominal increase in taxes.
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II1.4 - Optimal Reaction for a Conservative Government

In this subsection our goal is to formally describe the optimal reaction for a
conservative government when faced by an increase in wages. We have found before
that the aggregate price level is given by:

p= G+bW 20)
(2b-d)
A wage increase will cause the optimal prices charged by the firms to go up,
causing the aggregate price level to go up as we can see in equation (20). Our task in
this section is to find by how much the government must decrease demand (dG) in
order to keep prices stable despite a given increase in wages. The conservative
government optimizes its objective function by setting dP=0. The total differential of
the price level is given by:

dP dP
dP =—.dG +—.dw 39
e ” (39)

The partial derivatives are given by:

P
4G @b-d) " (40)
A R a1
dv (2b-d)

Therefore the total differential of prices as a function of the parameters is given by:

1 G+ b

o T (42)

—

The conservative optimal reaction to an increase in wages is given by setting
the expression above dP=Q. This gives us the optimal shift in the firms' demand curve
that will make the firms keep their prices stable despite an increase in wages:

g™ =-b.dw (43)
In this case, since prices are stable, it is straightforward that any decrease in G
will imply a decrease in real government deficit. Knowing the behavior of the overall

deficit, we can evaluate the behavior of each of its components -- total taxes and
government expenditures. On the total tax side, we have that its total differential is:

dT =t {W.dN + N.dw} (35)



José Carlos dos Reis Carvalho 15

Note from the equation above that the variation in total taxation can be either
positive or negative. On the one hand, wages go up, what increases the tax paid per
worker. On the other hand, employment goes down, which means that fewer workers
will pay taxes. Therefore the net effect of total taxation is ambiguous. From (35) we
know that there will be an increase in total revenue if:

W.dN + N.dW >0 (44)

Or, rearranging the terms:

dN
/N >=1 (45)

i

That is, as long as the wage elasticity of labor demand is larger than minus one,
there will be an increase in total taxes. In other words, if the percentage increase in
wages causes a decrease in employment less than proportional, the total tax revenue
will go up. Indeed, empirical analysis show that the parameters of the economy are
such that (45) are satisfied. Hammermesh (1990) reviews more than twenty articles
that have estimated this elasticity. There is not one case in which the condition above
is not satisfied -- even considering short-run vs. long run effects and differences
between job positions for qualified and non-qualified workers.? Note that this
discussion refers to the total tax revenue. The tax per employed worker, that will be
the relevant information in the union maximization, goes up for sure given its ad
valorem nature.

One result that will be useful later is the final employment vanation as a
consequence of the conservative government action. We have to consider the effect
not only of the increase in wages itself, but also the consequent decrease in demand
that the government action will cause. From equation (28) we know that the total
change in employment is given by:

2nb

dN =—"" ___ 'W.dG-G.dW] (28)
P(G+b.W)

Therefore in the conservative case we have:

2nb —2nb

" P(G+bW)

cons

[W.(~b.aw)-G.aw]=

dw (46)

This result will be useful for the centralized bargaining case in the next section.
Expression (46) gives the total fall in employment that the central union should expect

9 This evidence has to be considered carefully since in this case the relevant information is the firm
behavior augmented by the conservative govemment response.
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as a consequence of asking for a wage increase in the presence of a conservative
government.

1V - Unions
IV.1 - Introduction

In the past few years, two distinct models of bargaining between firms and
unions have monopolized the literature. The first one, which is used in this model,
assumes that the union is viewed as a monopolist that sets prices (wages) and firms
look at their demand curves and choose how much to buy. In short, in this model
unions choose wages and firms choose employment.

The alternative model points out that the monopoly power of the union
generates an inefficient employment-wage combination, meaning that this combination
lies off the contract curve. Therefore there are some unexplored gains to trade in the
first model. This model then assumes that there will be bargaining over all factors
leading to a Pareto efficient allocation of factors.

The evidence in the literature supports the "Monopolist-Union" model of
bargaining as an adequate way to describe the actual behavior of firms and unions.
Pencavel (1984) fits the data from the International Typographical Union to a model
with such characteristics. 10 In this article Pencavel notes that " This approach has had
considerable appeal to labor economists because most American collective
bargaining contracts appear to grant management considerable discretion over
matters concerned with employment."(pg.54). An important objection raised by
Pencavel to the efficient model is that despite "(...) the emphasis placed on self-
interest often inclines economists toward disregarding all inefficient solutions, it
should be noted that the standard of efficiency (...) is one that neglects the transaction
costs of negotiating an agreement."(pg.S4) The existence of such transaction costs
could effectively avoid the Pareto-optimal outcome.

In a similar argument, Hart (1984) argues that the Pareto-Optimal outcome
may not be achieved because of an information problem. In his setup, Hart argues that
workers have incomplete information about firm's demand and firms do not have
incentives to reveal the state of demand in the good state and do have incentives to
reveal it in the bad state. This creates a setup in which there is no credible way to
share information. This fact creates a rationale for a model in which a Pareto Optimal
outcome is not achieved. The reduction in employment becomes the credible sign that
it is mutually profitable for both parts to have wages reduced.

Many other papers use the "Monopoly-Union" approach to fit the data in some
sectors: Farber (1978) for the U.S. coal mining and Carruth and Oswald (1985) for
the British coal mining are some examples. Furthermore, Brown and Ashenfelter

10 The data set used in this work involves ten cities and twenty years.
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(1986) find no convincing evidence of the efficiency hypothesis. Nickell and Wadhwani
(1991) find little evidence that unions bargain about employment.

We take this brief survey of the literature as a support for the bargaining model
adopted in this paper. The implications of the "monopoly-union" model are very
straightforward in our framework. Unions, as monopolists suppliers of labor, choose
the optimal wage. Once it is chosen, the firms choose the optimal amount of labor
they want to buy according to their profit maximization. Therefore any equilibrium
lies on the firms' labor demand curve.

Another complex task that deserves some attention is how to model the
preferences of workers in a bargaining process. To start with, as Pencavel (1984)
points out, empirical evidence shows that the behavior of unionized labor markets is
distinct from those non-unionized. But even if one wants to focus in one of these
segmented sectors -- as we intend to do with unions -- the task is still a controversial
one. Many questions arise as remarked by Pencavel (1991). Which variables should
be taken into account in the maximization of the objective function of the unions? Does
the union's utility function represents the aggregation of the utilities of the workers?
These questions should be underlying any effort to model an objective function for
workers.

The pivotal work by Dunlop (1944) proposes that the two main variables to be
considered in such a model are wage and employment level. Many authors succeeded
in implementing empirical estimations of objective functions using these two variables.
Some examples can be found in Pencavel (1983 & 1984). In this chapter we intend to
formalize the behavior of unions using this approach.

Authors like Calmfors (1985) called our attention to the idiosyncrasies of
centralized versus decentralized bargaining processes. This is particularly important
because an extremely decentralized negotiation generates incentives for workers to act
as free-riders. This point becomes clear if we consider that when workers demand
wage increases, they (should) anticipate that not all the nominal increase will become a
real increase. The good they produce probably compose their consumption basket and
the inflation caused by their wage increase will erode in some degree their purchasing
power. In an extremely centralized bargaining process like Sweden, this trade-off is
very clear for workers, making them extremely responsible in their wage demands.
The same might not be true in an extremely decentralized negotiation. Workers might
initially expect a high increase in real wage that may not turn out to be true later if all
other sectors of the economy behave in the same way.

This section is organized in the following way: the first part presents a general
maximization for unions. In this section, the union maximizes with respect to a generic
wage © and employment level N, and unions do take into consideration all effects that
their actions have on prices and government action. The subsequent sections take this
common general maximization and take into consideration the idiosyncrasies of the
decentralized and centralized bargaining (under the two possible types of government)
on the general framework.
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1V.2 - General Maximization

The objective function of the union is the utilitarian objective function where its
utility depends on the net (of taxes) real wage of employed workers and on the
alternative income -- which is assumed to be given -- of the unemployed members of
the union.11 In the derivation below, u(,) represents a standard utility function, M the
total membership of the union, o is the wage for the union's members, t the tax per
worker and B the reservation wage.

w f

MAX U=N.u

}|+(M N).u(B) 47)

In (47), 1 is the taxation per worker and it is defined as an income tax in which t % of

wages goes to taxes, that is:
=1.0 (48)

Unions are aware of the trade-off between employment and real wages implicit in the
firms' labor demand. In general, we have a function like: 12

N=N(G,0,P) (49)

Note that rearranging some terms and using the tax definition (48), we can re-
write the objective function in (47) as:

_ ‘[1 o(1-0)_, | y
U—N.‘-/( - ) (B).'+M. (B) (50)

The last term is a constant, since we assume that both the reservation wage and the
union's membership are given. In this case, maximize (50) is equivalent to maximize:

i 0.0-n)__ |
U-N.{u(———-—P } (B)J (51)

.

Taking the logarithm of (51), we have:

logU = logN+log[u|\o(l )— (B)] (52)

11 See Pencavel (1991) for the derivation of this utility function.

12 This function will be slightly different depending on whether we are dealing with the centralized or
decentralized case. The total employment for one sector as a function of the parameters can be found
by adding equations (12) and (13) from the firms' section. The total employment for the economy is
the aggregation among sectors of the employment level in each sector.
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We can plug the labor demand constraint into the objective function and make it
depend on wages only. If we do so, and deriving with respect to w, we have:

w.(1-1) f A
dll:u( L )—u(‘B)]

dlogU 1 dN(G.0P) 1 e
dw N(G,w,P) dw [u( o.(1- t)) 3 u(B)] dow
P
53)

Breaking down the last term, we have:

d!:u(w'(;—t))—"(B):l (@.0- z)\ d(w(ll"—t)) (54)

dw ""k P dw
where:
o.(1-1
d( (P )) P.(1—t)—[m.(1—z)].£
B : dw (55)
dw P
Therefore we may rewrite the equation above as:
dpP
dlogU _ 1 dN 1 l .(1- r)\P( )_[”'(1")]'@_0
do N do |-u{w.(l—:) o . P ) P?
L Py
(56)

In the equation above the labor demand derived from the firms' maximization
depends on G and P also, which in turn depend on w. Therefore we can spell out the
derivative dN/dw as:

dN(G(), P(w).w) _dN dG aN dP  dN (57)
5 TdGdo dP do  dw

Also the price level depends on wages and on the government budget (which in
turn is also a function of wages). Therefore the derivative dP/dw above is given by:

dP(G(w), w) dP dG dP

(58)
do  dG do  do
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The wage o that satisfies equation (56) is the optimal wage for the union. We
can see that equation (56) has two components. The first one reflects the effect of the
wage increase in the employment level, which is either negative or zero (in the case of
the populist government). The second term represents the positive part of asking for a
nominal wage increase, which is the expected gains in the net real wage of the
members of the union. In the following sections we are going to break down this
equation for the specific cases of centralized and decentralized negotiation.

IV.3 - Centralized Bargaining

In this section we assume that there is a central union that negotiates wages for
all workers in the economy. In this case, there are no misperceptions of the other
agents behavior, meaning that the union is fully aware of the consequences of its
actions. Two outcomes may arise from this centralized bargaining, depending on
whether the union is negotiating with firms under a populist or a conservative
government. That distinction is not relevant in the decentralized bargaining problem,
since it leads the union to not to take into consideration the government reaction
anyway.

(a) Populist Government:

In this section we incorporate the results that we have obtained in section III
concerning the behavior of the variables in the presence of a populist government. Qur
goal in this section is to show that a central union will anticipate the government
actions and will realize that asking for wage increases will only lead to higher inflation
but no gains in its utility function. Earlier, we have found the optimal populist
government action in order to keep employment invariant despite an increase in wages.
This means that the first term of the equation below is zero. Independent of the wage
increase asked by the union, there is an optimal government action -- given by equation
(29), on section III.3 -- that will keep the employment level invariant.

+ (W (1- r)) ( ) [@. (l-t)] b A
ot oo (= -
[u(_(__l)_u(B)]

(56)

Therefore, considering that the employment level will not change despite the
increase in wages, that is dN/dW=0, we may rewrite the equation above as:

/ dP
{1-0)~[0.0-0)—
a’]ogU 7 u'|/W‘(l_')\P‘] )-[@.(1-1)] W

["‘(W(I-OJ u(B)-' ) P?

(59)
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Another result derived from the populist action refers to the fact that the
percentage increase in nominal wages will be equal to the one in prices. Therefore the
populist action implies that there is no gain in real wages, as we have shown in
equation (32) on section III.3. This implies that this second term is also zero. To see
this, we use dP/P=dW/W in the last term of the equation above:

P.(-0)-[w.Q -1)15
PZ

=0 (60)
Therefore:

dlogU _

0 YW 61
W (61)

The equation above says that the central union anticipates that in the presence of a
populist government, any increase in the nominal wages will not lead to an increase in
real wages and the employment level will not change either. Therefore the utility level
of the union will not change as a consequence of asking for wage increases.
Presumably, the union would prefer not to ask any wage increase, since it would not
gain from it and the government would lose. Therefore the outcome in this case
should be zero inflation and the economy operating at full employment.

(b) Conservative Government;

The problem in this case is equivalent to the previous one, except for the fact
that the set of constraints to the central union maximization is the one derived from the
optimal conservative government behavior. The general equation is:

l LAY P-(‘-’)—[w.(l—:)]_%
;w;f%_,%\'“\ o) .
L\ P _

One of the most important results from section III.4 was the optimal reaction
function for the conservative government that keep prices stable despite the increase in
wages. This function is given by equation (43). Therefore, in the equation above
dP/dW is equal to zero. This allows us to simplify the equation above to:

(56)

r —
dlogU _ 1 dV 1 (7= ( f) ©2)
daw N dw [(W.(l—t)) (E}} C P J P
(Y

We have found also on equation (46) the total employment variation after an
increase in wage in the presence of a conservative government. Remember that in this
case we take into consideration not only the direct effect of the wage increase but also
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the reaction of the conservative government (decrease in G) to an increase in wages.
In section II1.4 we have found that this variation is given by:

an<®  2nb
=- 46
dw p (46)
Therefore we may rewrite the derivative in (62) as:
d (=2.n. (1- -1
logU _ 1 {-2.n b\+ 1 (w.q r)‘\.(l ) (63)
awv N P )

[u(z-ﬂ-_')\_u(a)]'u\ PP

\ P )

The equation above shows that the first term, the effect of the employment variation, is
certainly negative. The second term, the effect of an increase in nominal wage on the
net real wage is positive, however. Since prices are stable, the increase in nominal
wages will lead to an increase in real wages. However, the real increase will be smaller
than the nominal one since part of it will be destined to pay higher taxes.

The action of a centralized union under a conservative government, therefore,
will depend on the size of the parameters and the shape of the utility function in the
equation (63) above. The central union may choose either for an optimal inaction -- in
the case where the effect of the loss in employment is greater than the gains in wage --
or it may choose to ask for wages increases. As a consequence, one of the possible
outcomes in this case is the existence of persistent unemployment.

IV .4 - Decentralized Bargaining

This section is divided into four subsections. First we have to take into
account that in the decentralized case each union considers itself so small that its action
will not cause any govemment reaction. This feature makes the union's behavior
independent of the current government -- the consequences of its behavior, however,
are not independent of the type of government. The optimal behavior of decentralized
unions is described on section IV.4.1. The following section opens a parenthesis to
discuss how the union behavior would change under diferent environments of welfare
states. This gives one more parameter of comparison between the European and Latin
American cases. Section IV.4.3 discusses the macroeconomic consequences of many
descentralized unions behaving as described in IV.4.1 in the presence of a populist
government. Section IV.4.4 does the same for the conservative government case.

IV.4.1 - Unions Behavior
Within a given sector, we assume that there is one union that represents the

workers of both firms in this sector. We also assume that the bargaining process is
decentralized on the firm level. This assumption reflects a generally observed fact that
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unions do prefer firm-level bargaining since this increases their bargaining power. Since
unions usually represent workers from firms that produce substitute goods, the threat
of stopping production in one firm while the competing firm supplies for the whole
market boosts the bargaining power of the union.

The union has no reason to discriminate among workers of both firms. It
maximizes equally the utility for each group of workers. This means that the union
objective function may be expressed as:

U = Max{ Min[U, U, ]} (64)

where Ua and Ub represent the utility level of workers on firm A and B respectively.
This formulation is equivalent to maximize each of the groups individually. Since the
problem is the same for both group of workers, we will develop the algebra for the
workers of firm A.

First, let us consider the conjectures about the macroeconomic outcome made
by a decentralized union. Unions find negligible the effect that their wage demand has
on the price of the consumption basket of their members and do not take this effect
into consideration in the maximization problem. 13 As we saw in section III,
government actions are defined as a function of the aggregate variables. Decentralized
unions anticipate that their behavior will be too irrelevant to lead to a significative
government reaction. Any government reaction is designed as a function of the
aggregate wage measure W. The wages of sector i are just a small fraction of it.
From section III we reproduce below the definition of W.

W= z":,in.(w‘,1 +w,) (20)

Therefore, the government reaction as a consequence of the increase in wages in gpe
firm, is given by:

dG(W):dG.dW (65)
aw, dw aw,
and using a similar argument as in the price case:
d—ui = —l— ~ 0 (66)
dw, 2n

13 Note that this assumption does not necessarily mean that the union is assuming that all other prices
will not be increasing at all. It just means that the union assumes that it can outperforin the other
sectors of the economy. For example, the union can anticipate that all other sectors will increase their
prices by 30% and therefore ask for a wage increase of 40%. Our assumption is just that the union
will not bother to take into consideration the effect of this extra 10% and anticipate that inflation will
be marginally over 30% because of its behavior.
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What implies that the union conjecture is that the government reaction will be
neglectible. Using this conjecture, we can rewrite the general equation as:

1 ’ig.(l—r) (1-1)

2 [,,(waa-o)-,m]""[ s

Iis

dlogU 1 [

dw, N, |aw

=0 (67)

Note that in the equation above we have substituted the general wage o for the firms'
wage wa, and the employment level for Ni to reflect the decentralized aspect of this
negotiation. The employment level of the sector as a function of the parameters can be
found by using equation (9) and its similar for firm B:

b
N, =—
T P.(2b-d)

26 +(w, +w,).(d - b)] (68)

Using the expression above for the labor demand of a given sector of the economy, we
can see that the first term of (56) is given by:

1 dv, (d-b)

!

N, 'dw, [2G+(w,+w,).(d-b)]

(69)

Therefore we can rewrite (67) as:

dlogU _ (d-b) & ! | —a
dw, [2G+(w,+w,).(d-b)] -u[wa(lwt))—u(B)J- J3

a
P

(70)

The optimal wage for the union is the wage wa* that satisfies the equation
above. This optimal wage also defines the optimal employment level in conjunction
with the firms' labor demand curve. Note that decentralized unions do anticipate that
there will be some job loss as a consequence of the wage increase. But one important
point is that they consider that the government variable in the labor demand equation
and on the price equation will remain constant. If all decentralized sectors behave in
the same way, this will not be true. Therefore, in the conservative case the loss in
employment will be much larger than initially anticipated -- employment will decrease
not only because of the wage increase but also because of the decrease in G. In the
populist case, inflation will be higher than earlier anticipated, and it will erode any real
wage gain.
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1V.4.2 - The Effect of Welfare States on the Equilibrium

One important, and expected, result that can be derived from equation (70) is
that if we compare two economies similar in everything except for their reservation
wage (B), the union will demand a higher wage in the economy in which the
reservation wage is higher. As a consequence of this, the employment level will be
lower in the economy in which the reservation is higher. To see this, we apply the
implicit function theorem to find the derivative dwa/dB from equation (70):

dEq.(78 /

dB " dEg <7t7 (7
dwa

In the denominator of (71), we have: 14

df _ ~(d-b) , Plutomw ) —u(@u Gam) - iom 9P (o X-07
aw, [ZG+(w +w,).(d-b)T [u(~rw)—~u(B)]J

dF _ —(d-b) , (=0 [umw) ~u(B)) " (waw) _ (1=2).[u ()’
aw, [2G+(wa+wb).(d—b)] {u(nrw)—u(B)J [u(nrw) ~u(B)]

All three terms of the equation above are negative. The first and the last have
squared terms preceded by a minus sign. The middle one is negative because the
second derivative of the utility function is negative and the net real wage of the
working members of the unions must be higher than the alternative income of the
unemployed for the problem to be well defined.

On the numerator of (71), we have:

ar _ (1—1).u'(nrw) (-1 [='(B)] >0 (74)
dB P [u(xmrw)—u(B)Y
Therefore the sign of the derivative in (71) is:
L /dB (75)
dBp  dFf i,

14 1n the derivation below we use the notation NRI for net real wage, that is, the nominal wage net of
taxes and divided by prices.
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That is, the better the reservation income for the unemployed members in the union,
the higher the desired wage. Since the labor demand for the firms has a negative
relation with wage, this also implies that the equilibrium employment will be lower.

IV.4.3 - Firms, Unions and a Populist Government

The purpose of this and the following section is to take the decentralized union
behavior derived on IV.4.1 and evaluate the macroeconomic outcome of all
decentralized unions behaving in the myopic way described in that section. In section
three we have obtained the optimal reaction of a populist government to an increase in
wages in order to keep full employment. From equation (29) we had:

G =G 29)
w

The equation above provides the link between the government and unions'
actions. Suppose that unions ask for a wage increase. If no government intervention
takes place, the path to a new equilibrium has increase in wages and reduction in
employment. However, a populist government maximizes its objective function by
keeping employment high. Therefore, since all sectors of the economy behave in the
same way, any increase in wages will cause the government to react according to
equation (29), shifting out the labor demand curve of firms and restoring full
employment. We will analyze this process in detail in the following paragraphs.

An exogenous increase in G will cause an outward shift in the labor demand
curve.l5 This process is described in Graph I below. The upward shift of the labor
demand curve means that at each wage level the firm is willing to hire more workers.
And given the optimal populist reaction (29) we know that this shift was designed to
yield full employment given the new wage level.

15 We can see from equation (72) that if we express grahically the relation between Ni and wa, G
would be in the linear intercept of that relation.
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Labor Market Dynamics: Decentralized
Negotiation and Populist Government

We may summarize the dynamic process as follows; Starting at the equilibrium
point E/, the union asks for a wage increase, because at that point it is not maximizing
its objective function. This would ideally involve a movement through the demand
curve in the direction of the equilibrium point E2, where the wage is the optimal wage
level Wa* defined by equation (73) and the employment level is N*. However, this
movement would imply a reduction in employment, what would hurt the preferences of
a populist government. As wages start to increase, employment would fall. At this
point the government intervenes according to the optimal reaction function described
by equation (29) and increases demand by shifting up the labor demand curve. After
government intervention workers will be at point £3, which is the same employment
level as before. We have shown before -- equation (32) -- that the net real wage will
also be the same. This means that the union will be at the same utility level as before.
The dissatisfaction will be the same and a new bargaining process should start, leading
to a similar outcome.

The cost of keeping the economy operating at full employment is the existence
of inflation. The original wage increase that intended to move from £/ towards E2 on
the original demand curve already causes some inflation, what can be seen in the firm's
optimal pricing rule.J6 The decrease in the employment level that this increase in
wage would cause (should the government not intervene), however, indicates that at
this first move prices increased less than wages. Equation (11) showed that the
optimal output (and employment) supplied by the firm is a function of the real profit
per unit. If the increase in wages caused a reduction in employment then it must the
case that the nominal increase in wages was greater than the nominal increase in prices.
This fact is more evident if we use equation (11) together with the primary definition

16 Remember that the optimal prices charged by the firms are an increasing function of wages, what
can be seen inequations (5) and (6).
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of the aggregate price level (equation (20)). This allows us to rewrite the optimal
output of firm a as:

Q;=N;=b.[1—‘;;] (76)

The government intervention drives the economy back to full employment.
Therefore, in this final equilibrium, it must be the case that the government intervention
allowed the price level to rise by the same amount as wages. This implies that real
wages in point £3 are the same as in point E/. One way to look at the government
intervention is to consider that it allows an increase in prices charged by the firms by
the same amount as the original increase in wages. 17 This means also that at the final
point the total profit of the firm is the same as in the initial point, as it can be inferred
from the profit equation in section II.

When we analyze the outcome for the workers, however, the distinction
between partial equilibrium and general equilibrium becomes important. Workers
would be happy if only the prices of the goods they produce went up by the same
amount of their wage increase. These goods account for only a% of their
consumption basket -- and we argued that in an extremely decentralized negotiation
this amount is usually negligible. However, we assumed that the economy was
composed by a large number of sectors similar to the one we described. The behavior
of all other sectors will be exactly the same. Therefore all other goods that account for
the rest (1-o)% of the worker's consumption basket will also increase by the same
amount of the wage increase. In conclusion, workers did not have any increase in real
wage.

It is important to emphasize that the unions are not totally irrational. They do
anticipate government actions. However they do underestimate the government action
since they consider that they are able to overshoot the demands of other sectors -- and
consequently achieve a real gain. Their myopia relies in the fact that they do fail to
realize that all other sectors are identical to them and will behave in a similar fashion.

It is interesting to notice that the decentralized bargaining incentives workers to
act as free-riders. Since each of the small sectors anticipates that its wage increase has
a negligible effect on the overall price level, they are stimulated to ask for nominal
increases in wages expecting that it will become a real increase in wage. One
interesting case would be the outcome of this game in a fully centralized negotiation.
In this case, the central union would be much more responsible in their demand since
the wage increase it is negotiating will affect all the prices in the economy, that is, we
are considering the case in which a=1. Note that in this case the central union would
anticipate that the wage increase would not cause any improvement in its objective
function as we have shown in section IV.3.a . Neither the employment level nor the
real wage would change as a consequence of the populist government intervention. In
this centralized negotiation, we might think that the central union would search for

17 This is a different way to look at the result that we had already shown in expression (48) on section
3.
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another and more responsible bargaining method -- and this probably would lead us to
a model closer to the efficient model of bargaining described earlier.

The graph below illustrates the argument in the populist (and decentralized)
case adding one more dimension to the problem. Note that the “floor” of Graph II is
actually Graph I. But we added a third dimension to show the workers' preferences.
The amount of utility that union gets is depicted throughout the feasible points as a
parable that has its maximum over the union's curve. Initially we are at point £/, in
full employment. The union aims to increase its payoff by reaching point E2. Moving
in that direction implies an increase in wages and a reduction in employment. The
union is happy about this movement, because in that region it is willing to trade
employment for higher wages. As soon as the wage increase is given, the union's
perception is that their utility level increased from point A/ to A2". But that is just a
perception. First, the workers of all other sectors are also demanding wage increases.
Second, the populist government will intervene leading to an increase prices (similar to
the increase in wages) and restoring full employment. At the end, workers are back to
the original employment and real wage level. The wage gains tumed out to be only
nominal. This implies that after all prices in other sectors also increase, workers realize
that they are at point 42, which yields the same amount of utility as point A1. Workers
are still unhappy, and their new goal is to achieve point E4. The whole process begins
again.

Graph 1|
Union's Payoffs and Incentives to Demand Wage Increases

The advantage of the centralized negotiation is that, since the central union
knows that each player of the game will play its dominant strategies, it anticipates that
at the end there will be no change in its utility level. Centralized negotiation makes
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workers immediately anticipate that they will move from point A7 to A2. Decentralized
negotiation, on the other hand, make workers believe ex-ante that they can move from
point A/ to A2’. But ex-post they realize that they moved to A2. The cost of this
misperception is a persistent inflation.

Graph III below summarizes the behavior of the main variables in the
adjustment process in the presence of a populist government (employment and output
are stable).

G/IP
time

wa/P=wb/P
time

P
time

Graph Il
Summary of Decentralized Bargaining with Populist Government

IV.4.4 - Firms, Workers and a Conservative Government

In this subsection we study the adjustment process towards equilibrium with a
conservative government. In section 3 we have discussed the optimal reaction of a
conservative government when faced by an increase in wages. If such a government
were not present, the increase in wages would lead to an increase in the price level.
This outcome, however, is not possible in the presence of a conservative government.
Therefore, there will be an intervention decreasing demand in order to keep prices
stable. Equation (43) gives the optimal reaction of a conservative government to an
increase in wages:

dG®" = -b.aw (43)

In this case, a decrease in G caused by a wage increase will generate similar effects--
but opposite in direction -- to those in the case of the populist government. A
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decrease in G causes an inward parallel shift of the demand curve. This means that for
the same wage levels as before, the firm will demand less workers.

The graph below illustrates the adjustment process. The initial point is E/. At
this point the wage is Wa/. Point E2 is the aimed equilibrium point. At point £2 the
wage level is Wa*, which is the wage level that satisfies the optimal condition for the
unions as defined by equation (56). Workers aim to achieve wage Wa*, but as they
start to move in that direction along the demand curve, prices would rise -- since the
optimal prices of firms increase with wages. Because of the inflation that this
movement would cause, the conservative government reduces demand according to
(43) in order to keep prices stable. In doing so, both the firm's labor demand curve
shifts inwards, as we mentioned before. This shift implies a further loss in
employment. At the wage Wa*, employment falls from N* to 3.

N

N1

N*

N3 |.

Graph IV
Labor Market Dynamics: Decentralized
Negotiation and Conservative Government

One interesting side of this process is that at the end the total profits for the
firms decreased, since the profit-per-unit decreased (prices were stable and wages
increased) and production decreased.

Note that the final equilibrium_of the bargaining process will lead-1o-a-lower
smployment level than initially anticipated by the uniops. This lower than expected

equilibrium employment is a consequence of the decentralized bargaining. Since each
sector of the economy is negotiating independently, the individual unions do not
anticipate the impact on the aggregate price and therefore they do not anticipate the
magnitude of the government reaction. The existence of a centralized negotiation, as
we saw in section IV.3.b, would make the central union to predict correctly the
government reaction (because it would know the correct impact on prices) and this
excessive unemployment could be avoided.
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Graph V below summarizes the behavior of the main variables in the
adjustment process in the presence of a conservative government (prices are stable).

time
wa/p=wb/p
time
N=Q
E time
equilibirum
is achieved
Graph V

Summary of Decentralized Bargaining with Conservative Government

VI - Conclusion

In this article we have developed a model where unions, firms and government
are maximizing agents whose actions interfere in the payoffs of each other. In this
framework, we have shown that the absence of coordination between different sectors
of the economy may lead to an aggregate outcome that is not socially optimal --
persistent inflation or unemployment depending on the government's preferences. One
interesting feature is that the persistent inflation outcome was achieved without a
worsening of the government deficit in real terms. This suggests that fiscal austerity
may not be enough to curb down inflation. The origin of these results lies in a
decentralized negotiation between firms and unions and the possibility that each
individual sector envisions of being able to overshoot other sectors' demands.

We have argued that there are more efficient outcomes than those of the
decentralized bargaining. For example, in the populist case a centralized union would
anticipate the whole inflationary effect of its wage demands and consequently its
ineffectiveness as a way to increase the unions utility. Not asking the wage increase
would let the firms and union as well as before and make the government better off
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(because no inflation would arise). We therefore assume that the union chooses not to
ask it. The table below summarizes the four cases that we have studied:

Table IV
Consequences of Unions' Willingness to Ask for Wage Increases

Populist Conservative
ePersistent Inflation eZero Inflation
Decentralized eFull Employment oPersistent Unemployment

(larger than expected by unions if
nominal wages are rigid)

«Stable Gov. Budget eDeclining Gov. Budget
(until equilibrium is reached)

eZero Inflation oZero Inflation
eFull Employment ePersistent Unemployment
Centralized (Optimal for Union Preferences)

oStable Gov. Budget eDeclining Gov. Budget

(until equilibrium is reached)
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