Center for
Mathematical Economics
Working Papers

February 2014

Wage Bargaining, Employment, and Union
Power: The Right-to-Manage Approach

Volker Bohm and Oliver Claas

Center for Mathematical Economics (IMW)
Bielefeld University

UniversitatsstraBe 25

D-33615 Bielefeld - Germany

e-mail: [imwQuni-bielefeld.de
http://www.imw.uni-bielefeld.de/wp/
ISSN: 0931-6558


mailto:imw@uni-bielefeld.de
http://www.imw.uni-bielefeld.de/wp/

Wage Bargaining, Employment, and Union Power:

The Right-to-Manage Approach

Volker Bohm* Oliver Claas’

February 4, 2014

Abstract

This paper analyzes the implications of right-to-manage wage bargaining between a
producers’ syndicate and a workers’ union representing finite numbers of identical members
in a monetary macroeconomic model of the AS-AD type with government activity. At
given prices and price expectations, nominal wages are set according to a Nash bargaining
agreement. Producers then choose labor demand and commodity supply to maximize
profits at given output prices. The commodity market clears in a competitive fashion.
Unique temporary equilibria are shown to exist for each level of relative power of the
union. These equilibria may exhibit under- or overemployment, depending on the level of
union power.

The paper presents a complete comparative-statics analysis of the temporary equilib-
rium, in particular of the role of union power on employment, wages, and income distribu-
tion, including a variety of different qualitative features compared to the situation under
efficient bargaining. These differences arise primarily from a supply-side effect of union
power under the right-to-manage approach as compared to a demand-side effect under
efficient bargaining.

In addition, the dynamic evolution under perfect foresight is monotonic with two co-
existing balanced steady states, one of which is stable under certain conditions. These
properties are qualitatively identical to those under efficient bargaining or under perfect
competition.
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1 Introduction

In most (Western) economies, bargaining between workers’ unions and producers’ syndicates
about the wage level is a regular and re-occuring phenomenon, which induces an endogenous
mechanism determining the wage rate and the level of employment in a noncompetitive fashion.
It is sometimes argued that high union power is beneficial to workers and that it increases
the level of employment, in particular when bargaining occurs over employment and wages
simultaneously.

Theoretical models on wage bargaining between a union and a producers’ syndicate using
bargaining solutions a la Nash (1950, 1953) can be divided into two strands, depending on
whether the employment level is subject of the bargain or not. The first class of models, in which
wage and employment levels are determined simultaneously by the negotiating parties, are the
efficient bargaining models (see, for example, McDonald & Solow 1981; Blanchard & Fischer
1993; Booth 1996). In these models, the rents from trading are efficiently shared between the
agents. The second class consists of models with wage bargaining only. Since the producer
retains the right to choose the size of the workforce once the wage has been set, it is called the
right-to-manage approach. A special case is the monopoly union model, in which the union
unilaterally sets the wage rate and the producer subsequently picks the employment level.

Supporters of efficient bargaining argue that right-to-manage bargaining leads to inefficiencies as
pointed out by Leontief (1946) because potential gains from trade remain unused by agents who
otherwise are assumed to behave rationally. Efficient agreements, however, are rarely observed
empirically and their positive implications are often contested (Layard, Nickell & Jackman
2009; Layard & Nickell 1990). It is often unclear whether the different results for the two
bargaining scenarios arise from specific assumptions about the bargaining structure used in the
labor market or whether they stem from the neglect of general-equilibrium effects, which are
ignored in many partial-equilibrium presentations. Other reasons are related to the fact that a
union may represent only those who are already employed and not the workers to be hired in
the future, and that layoffs only affect a relatively small number of workers in a pre-assigned
order (e.g. according to seniority). Therefore, the workers’ objective is not the aggregate size of
employment. Enforcing efficient bargaining agreements in a producers’ syndicate with poten-
tially heterogeneous members is a further issue that prevents a wage—employment iunctim in
practice. Surprisingly few contributions to the literature work out the full general-equilibrium
effects of their partial-equilibrium models. More importantly, however, they rarely discuss these
features within a dynamic monetary macro model.

Starting from the AS-AD model with competitive markets, Bohm & Claas (2012) provides
a micro-founded closed-economy AS—AD model with efficient bargaining on the labor market
while the commodity market clears competitively. This paper embeds the right-to-manage wage
bargaining approach into the AS-AD framework in a similar fashion. Section 2 and Section 3
lay out the microeconomic foundations of all agents in the economy and model the labor market
with right-to-manage wage bargaining between a union and a producers’ syndicate under full
unionization. Section 4 closes the economy and analyzes the comparative-statics properties in
full general equilibrium for the macroeconomy. Section 5 compares the right-to-manage model
developed in the first part of the paper with the competitive one and the efficient-bargaining
model. Section 6 analyzes the dynamic evolution of the economy and its stability under perfect
foresight. Section 7 concludes.
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2 Nash Bargaining under Right to Manage

The Public Sector

The public sector consists of a government and a central bank. The government demands g > 0
units of the (homogenous) good produced and finances its spendings by levying proportional
taxes 0 < 7, < 1 on profit income resp. 0 < 7, < 1 on wage income. This implies that,
in general, the government’s budget is not balanced. The central bank creates resp. destroys
money, which is the only intertemporal store of value for consumers, accordingly.

The Production Sector

The production sector is made up of ny > 1 homogeneous, profit-maximizing firms which
produce from labor the same nonstorable good to be sold on the competitive commodity market.
Each firm has the twice continously differentiable, strictly monotonically increasing, strictly
concave, and invertible production function F' : R, — Ry, z — F(z), F(0) = 0, which is
assumed to satisfy the Inada conditions, i.e.

lim F'(z) = o0  and lim F'(z) = 0.

z—0 Z—00
For a given a commodity price p, a wage rate w, and an employment level z > 0, short-run
profits are given by I1(p, w, z) := pF(z) —wz, which are paid entirely to the owners/shareholders
of the firm. The labor demand by a typical firm under competition is

Pcom (%) = argmax{pF(z) —wz} = (F)~ (E) :

p
which is a strictly monotonically decreasing function of the real wage w/p. In noncompetitive
situations, the firm only hires workers if production leads to a nonnegative profit II(p, w, z) =
pF(z) —wz > 0. This constitutes the firms’ participation constraint and defines the reservation
wage

. C]

which is the maximum wage the firm is willing to pay while producing.

The Consumption Sector

The consumption sector consists of overlapping generations of two types of consumers — n, ho-
mogeneous shareholders and n,, homogeneous workers —, who all live for two consecutive peri-
ods. Every consumer receives income only when young, i.e. all second-period consumption has
to be financed by savings. The future commodity price p¢ > 0 is given as a point forecast at
the beginning of the period and is the same for all consumers.

The young shareholders receive net profits of the firms. Their consumption—savings decision is
based on a homothetic utility function so that their propensity to consume 0 < ¢(6°) < 1is a
function of the expected rate of inflation ¢ := p°¢/p only.

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining



2 NASH BARGAINING UNDER RIGHT TO MANAGE Y

Every worker receives income only from working when young, which he saves entirely. His
intertemporal utility for labor ¢ > 0 and future consumption ¢® > 0 is given by an additively
separable indirect utility function u : R — Ry with u(/, ¢®) := ¢¢ — v(¢) where v : Ry — R,
measures the disutility from labor.! The function v is assumed to be continuously differentiable,
strictly monotonically increasing, strictly convex, and invertible, and it satisfies v/(0) = 0 as
well as limy ., v'(¢) = co. Under competitive conditions, the utility-maximizing labor supply

arg max {u (f, (1— Tw)]%f) } — () ((1 - m)%) ,

which is globally defined and invertible since v is strictly convex and satiesfies the Inada con-
ditions. Since any positive level of work induces disutility, his utility function implies a partic-
ipation constraint

w

u(0,0) =0 < u (e, (1- Tw)]%e) = (1 =) -t = o(0),

i.e. a pair of positive labor supply and future consumption must be at least as good as not
working. Solving for w/p® yields the individual reservation wage as a function of the amount
of labor ¢

w_l@

pe_l—Tw 14

which is the minimal wage below which he is not willing to work the amount /.

With n,, workers, the aggregate competitive labor supply is given by

Neom (pﬂ) = Nyl = ny, (V) <(1 - m%) )

which has a global inverse

Y Seom(L) = —— (3)

P a 1— 7, o

under the assumption that all n,, workers are treated equally on the labor market. Similarly,
the aggregate reservation wage is given by

pos ()

Therefore,
Wo(p®, L) :== p°S(L)

constitutes the aggregate participation constraint in nominal terms. Due to the properties of v,
the aggregate reservation wage is a strictly increasing function of the aggregate employment
level with well-defined inverse N : R, — R,, mapping the expected real wage w/p® into an
employment level N(w/p®). This function also is strictly monotonically increasing with full
range.

! Assuming intertemporal consumption to be homothetic (as in the case of the shareholders) allows for a
generalized consumption—savings behavior.
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3 Wage Bargaining and Employment

The entire work force is assumed to be represented by a union which negotiates a uniform wage
rate for all its members, maximizing the aggregate excess wage bill

Q(p°,w, L) :=wL — p°S(L)L = (w — Wq(p®, L)) L.

The union is engaged in a Nash bargain with all firms simultaneously (or with an employers’
union) over the wage rate only; the employment decision is then left the firms (the so-called right
to manage of the firm). Thus, the bargaining procedure is a two-stage game. In the first stage,
the bargaining parties agree on a wage rate for given levels of employment, prices, and price
expectations. In the second stage, every firm chooses a profit-maximizing level of employment
equal to heom(w/p). As is customary in such models, the relative bargaining power of the union
is given by a number 0 < A < 1 while the firms are endowed with bargaining power 1 — \.
Since this behavior is anticipated by the bargaining parties, the game is solved by backward
induction. The bargaining wage is therefore such that it maximizes

NP (w, L, \) subject to O
1
Q(p,w,L) >0 and L = ngheom(w/p)

where

NP(w,L,)\) = <an (p,w, %))H (Q(p°,w, L))"

(r(e) - ) gy

agg. excess wage bill

~
agg. profits — employers’ union

is the asymmetric Nash product. Figure 1 displays the set of feasible payoffs and one level
curve of the asymmetric Nash product.

Q
A

0

0

Figure 1: The set of feasible payoffs; blue: contour of the Nash product for A = 0.25

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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Proposition 3.1. There ezxists a unique solution to the bargaining problem (1). This solution
is induced by a unique wage rate (or, equivalently, a unique employment level).

Proof. The existence of a unique bargaining solution follows from the convexity of the set of
feasible payoffs (Lemma A.1) and from the strict convexity of the asymmetric Nash product.
Because of the monotonicity of the profit function, there exists a unique wage rate or a unique
employment level that induce this solution. O

To simplify notation, let « := w/p denote the real wage and define the “real” Nash product as

1-A
NP(a,0%N) = (an (1,04, £)) (Q (He,a,L)))‘ subject to
ns (2)

Q% a,L)>0 and L = ngheom(v).

Because of

1
arg max {NP (w,nfhcom (E) ,)\)} = arg max {—NP (w,nfhcom (E) ,)\)}
w>0 P w>0 | p P

= zabrgmaux{]f\f\l6 (E, p—,)\)} = parg max {]Vﬁ (E, p—,)\) } ,
w0 p’p w/p>0 p’p

i.e., for given (p®, p) > 0, the maximizer of the asymmetric Nash product in nominal terms (1)
is p times the maximizer of asymmetric Nash product in real terms (2), define

Wim : Ry x [0,1] = Ry, Wim(0°, ) := arg max {J/\fﬁ(a,ﬁe, A) ’Q (0%, a, npheom () > 0}
i (3)

which is the real wage that maximizes the asymmetric Nash product subject to a nonnegative
level of the net wage bill © (note that the producers’ right to manage always leads to individually
rational solutions for producers due to the monotonicity of the profit function) and thus induces
the bargaining solution.

In the boundary case of no union power A\ = 0 and for (p¢ p) > 0 given, the asymmet-
ric Nash product is equal to aggregate profits, which are strictly monotonically decreasing
in @ and unbounded, implying that the constraint has to bind. Rewriting the condition
Q(6°, a, heom () = 0 leads to N(a/6°) = nygheom(), i.e. the real wage is chosen at the level
at which the workers’ maximal labor supply (their participation constraint or threshold level)
and the profit-maximizing employment level are equalized.

For (p,p) > 0 and 0 < A < 1 given, the objective function depends on the net wage bill so that
the asymmetric Nash product attains positive values if and only if the constraint is not binding,
i.e. in the case of an interior solution. Writing L = nhcom (), the first-order condition is

1 ONP(a, 0% )\)
0= — 7
Oa
A dQ(6%,a, L) 1—X  dI(1, e, L/ng) (4)
_ NP(a, ¢
<Q<ee,a,L) do " T(La,Ljny) do JNP@f),

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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w
A
(WaL)" = p®Scom(L)
Wa
Wn
A= 0475
A=0.25
7
/ / (WnL)' = pF'(L/ny)
r—‘?
//‘
0 > [
0

Figure 2: The bargaining solution given p, p® blue: contours of the Nash product for A = 0.25
resp. A =0.75

It requires that, in absolute terms, normalized marginal union utility equals normalized aggre-
gate profits, weighted by the relative power of the parties. Since the (2(0°, a, L)/ N P(«, 0¢, \))-
multiple of the right-hand side is linear in ¢ and A, this condition can be explicitly solved for
0°¢ and A, but only implicitly defines the real wage «.

In order to formulate properties of the real wage Wi, (6, A), one assumption on the curvature
of NP is stated.

Assumption 3.1. Let o be a local extremum of the asymmetric Nash product NP such that
the second derivative of NP is bounded from above by

PNP(a,0°)) /00> < —(6°/a)OP N P(a, 6%, \) | 00db°.

Lemma 3.1. The following statements hold true.

1. Under the assumptions on the production function F(z) and the disutility of labor v({),
the real wage Wy (0°, N) is strictly monotonically increasing in both arguments.

2. If Assumption 3.1 holds, the elasticity of the real wage with respect to expected inflation
is bounded by unity, i.e. Ey,, (0°) < 1.

Proof. See Appendix A.2. O

Figure 2 provides a geometric characterization of the bargaining solution for two alternative
levels of union power. Observe that for each A, the Nash product defines a family of concentric
contours in (L, w) space with a unique global maximum. Due to the fact that the producer
chooses a level of production where the real wage is equal to the marginal product, the bar-
gaining solution for each A is given by a tangency condition of the marginal product curve and
a level curve of the associated Nash product.

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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Underemployment and Overemployment

Since both parties agree on the wage rate knowing that the resulting level of employment is
equal to the corresponding competitive labor demand n¢hcom(w/p), there cannot be involun-
tary unemployment. Any deviation of the employment level nfhcom(w/p) from the desired
supply Neom(w/p®) has to be a measure of voluntary underemployment. Therefore, define the
underemployment rate as

w\ Neom(w/p®) — L L L
v (L’ e) o Neom(w/p) - Neom(w/p?)”

It measures the gap between the actual employment and the aggregate amount which the
workers would supply at the given wage level. Negative rates of underemployment are inter-
preted as voluntary overemployment or overtime. Thus, under right-to-manage bargaining, the
underemployment rate coincides with the (percentage) Walrasian excess supply, i. e.

w w 1 fheom(W/D)
Urtm Ty =1-—"".
p pe Neom(w/p®)

In Figure 2, the level of under- or overemployment can be read off directly as the horizontal
distance of the bargainig solution on the marginal product curve to the competitive labor supply

Neom(w/p°).

4 Employment in Temporary Equilibrium

After having derived the right-to-manage bargaining wage pWyim(p®/p, A) and the induced
employment level 7 ¢hcom(Wim(p©/p, A)) as functions of prices, price expectations, and the
bargaining parameter A in the previous section, it is straightforward to close the model in order
to determine the properties of a temporary equilibrium under right-to-manage wage bargaining.
The data at the beginning of an arbitrary period is aggregate money balances M > 0 held by
old consumers, price expectations p® > 0, and the bargaining parameter 0 < \ < 1.

4.1 Aggregate Supply and Aggregate Demand

Since every firm is a price taker on the competitive commodity market, aggregate commodity
supply is that level of production induced by the bargaining agreement Wi, (0°, \), i.e. it is
defined by

ASpim (0%, A) == 1 F (hoom (Wim (0%, X)) -
This function is strictly monotonically decreasing in both arguments

81451rtm(967 )\) 8I/Vrtm (‘967 )\)

0fe 20° <0

= g F" (heom (Wiem (6%, ) Boom (Wiem (09, X))

com
resp.

OAS (6, )
E))

/ € / a.[/‘/vI‘ m 967 )\
= 1 F' (heom(Wieim (65, 1)) h #

com(Wrtm<‘9€7 )\)) < 0.

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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Since the wage paid by the producer under the right to manage always equals the marginal
product of production, the share of total revenue allotted to the workers is

wL  F'(L/ns)L (L) :
_ s = E — s Wlth L =N hcom Wr m 067 )\
o nF(Ling) " e (W02

ny
while

ply = 1 — EF (hcom(Wrtm(eeu A)))

is paid to the shareholders. Since only the latter group consumes when young, the income-
consistent aggregate commodity demand must solve

M s

d e
= g+ - 1) —
y g+ c(0°)( )yd

— % —+ q —+ c(06)<1 — T7T>(1 - EF(hcom<Wrtm<967 )\))))yd

Therefore, the income-consistent aggregate demand function is given by

m+g
Dy (m, 0, X)) = , 5
A = T 7)1~ Bl Won (67, 0))) ®)
which is of the usual multiplier form with respect to real money balances m := M/p and

government demand ¢.? Compared to the situation with efficient bargaining, as discussed in
Bohm & Claas (2012), the union power parameter A enters only indirectly into the multiplier
through the elasticity of production under the right to manage. Therefore, if Er is constant,
there is neither an effect of union power A on the income distribution nor on aggregate demand.
In other words, large union power induces a large deviation of employment from the associated
competitive labor supply with almost no impact on aggregate income distribution while, under
efficient bargaining, the union power is in a one-to-one correspondence of the relative income
distribution between wages and profits.

While aggregate demand is obviously increasing in real money holdings m, i.e. 9Dy, /Om > 0,
with an elasticity Ep,,, (m) =m/(m+ g) <1 less than one, the effects of a change of expected
inflation 6° cannot be signed in general. If 0Dy, /00 > 0 holds, aggregate demand is strictly
monotonically decreasing in the commodity price p, i.e. dDym/dp < 0. In the case of an
isoelastic production function, the condition 0Dy, /00¢ > 0 is equivalent to ¢ < 0.

Definition 4.1. A temporary equilibrium is a pair (p,w) > 0 of prices and wages which
sitmultaneously clears the commodity and the labor market. The levels at which both markets
are cleared are the temporary equilibrium allocations (y, L) = (nsF'(L/ns), L) > 0 of aggregate
output and aggregate employment.

Since the labor market has been internalized in the aggregate supply function, the temporary
equilibrium, given (M, p®, \), is characterized by a price p which clears the commodity market,

i.e.

M e e

Drtm (_7 p_7 )\) - ASI“'EHI (p_7 )\) . (6)
p p p

2Tf workers consume when young, a term depending on the net consumption propensity and on the elasticity
of production has to be added to the multiplier.

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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Y
A
ASrtm (Pe/Pa 000)
ASTtm(pe/p7 025)
AStm (p©/p, 1.00)
Drtm (M/pa pe/p’ A)
0 >
0

Figure 3: Temporary equilibrium for different levels of union power (with 0D,y /0N = 0)

Lemma 4.1. Let the aggregate supply function ASpy, be globally invertible and strictly mono-
tonically decreasing with respect to expected inflation, and assume that OD,y,/0m > 0 and
OD 4y, /00° > 0 hold. Then, for every (M,p®) > 0 and 0 < X\ < 1, there ezists a unique positive
temporary equilibrium price p > 0 solving (6).

Proposition 4.1. Under the assumptions of Lemma 4.1, there exists a differentiable mapping
Prim : Rfur x [0,1] = Ry, called the price law, such that the unique positive equilibrium price
18 given by

b= Prtm(Ma pe’ )‘)

The price law is homogeneous of degree one in (M, p®), for given .

4.2 Properties of the Equilibrium Mappings
In order to derive properties of the price law and the associated equilibrium mappings, as-
sume for the remainder of this section that the aggregate demand function is nondecreasing in

expected inflation and union power, i.e. 0D, /00° > 0 and 9Dy, /OX > 0, and that Assump-
tion 3.1 is fulfilled, i.e. the elasticity of the real wage function Wi, is less than one.

Properties of the Price Law

Applying the Implicit Function Theorem to (6) with respect to M yields

OPrtm _ _Prltm 8%)% _ ag% >0
M T g M T g
and
0 < Bp,,, (M) = Lrom M _ s <1
P OM Prm —0°0A5am | Dum  gedDum

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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which shows that higher money balances induce higher prices with a positive elasticity less than
one. Similar calculations yield

OPam _ _ P00 _ e -0
T e R 0T i 0
and
9ASsim
0 < Ep,,, (p°) = OPrim 1" = 9AS, _Hea%T; oD
Op® Prim  —0SGEn + mogHn 4 g Sgmm

which, as for money holdings, is less than unit-elastic.

Output and Employment

Given the price law Py (M, p©, A), the associated temporary equilibrium allocations are

pe
= Vetm(M,p%, N) := ASpim | =—————, A
y yt ( p ) ' (Prtm(MapeaA) )

M e )
= Dr m 5 ’ A )
' (Prtm<M7 pe’ )\) 7Dlrtm<]\47 pe’ )\)

which is the aggregate level of output traded at the temporary equilibrium price Prym (M, p°, A),
and

1
L= »Crtm(Ma pea )‘) = an_l (n_fyrtm(Ma pea )‘))

pe
- hcom Wr m| 5  asr - A s
" ( ' <Prtm(M7 e, )‘> ))

which is the employment level it takes to produce Vim(M, p°, A). Due to the homogeneity of
the price law, both mappings are homogenous of degree zero in (M, p°¢). Furthermore, they
are strictly monotonically increasing (resp. decreasing) with respect to money holdings (resp.
expectations).

—E 48, (0°) ED,y (M)
0< F M)=—-F 0\E M) = rtm rtm
yrtm ( ) ASrtm ( ) Prtm ( ) —EASrtln (06) + EDrtm (m) + EDrtm (06)
—F Qe
< ASrtm( ) < 1

B (0°) + Epyy,(m) + Ep,,,, (6°)
0 < B,y (M) = Ep-1(y/nys)Ey,,, (M)
0> By (P°) = B4, (09)(1 = Epyi (P°)) > Easin (0°)
) = Epr-1(y/ns)Ey,.(p°)

Increasing levels of money holdings (resp. price expectations) induce higher (resp. lower) levels
of output and employment.

(p
0 > E»Crtm (p

Volker Béhm & Oliver Claas Right-to-Manage Wage Bargaining
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Properties of the Wage Law

Inserting the price law Py, into the wage function (3) yields the wage law

pe
= rtm M7 ea)\ = Frtm M, e’)\ rtm 7)‘ ;
0= Wan (M1, 3) = P M. N Wi (s

which shows that it encompasses the general-equilibrium price feedback from the commodity
market. Due to the homogeneity of the price law, the wage law is also homogenous of degree
one in (M, p®). Effects stemming from different levels of money holdings and price expectations
on the wage rate can be calculated in the same fashion as before.

EWrtm (M) = Eprtm(M)JS]‘ - EWrtm (06))1 6 (07 Eprtm(M)) C (0’ ]‘)7

€(0.1) 0
EWrtm (pe) = Eprtm pe) + EWrtm<96> (1 - E,Prtm (pe)) E (Eprtm (pe>7 1) C <O7 1)7
H—/ . ~  \a ~ J
€(0,1) €(0,1) €(0,1)

i.e. nominal wages are increasing in money holdings and expectations while real wages are
only increasing in price expectations, but decreasing in money holdings. Therefore, all effects
of these two variables on the temporary equilibrium mappings have the same signs and are
similar in size as in the related set-ups with competitve markets (Bohm 2010) or with efficient
bargaining (Bohm & Claas 2012).

The Role of Union Power

Applying the Implicit Function Theorem to (6) with respect to A yields

OASrtm ODrtm
OPrim _ ) >0
8)\ - _ 0¢ OASrtm _'_ m  ODrtm 0¢ ODrtm )
Prtm  00¢ Prtm Om Prtm 00¢

i.e. a higher level of union power results in a higher equilibrium price. This marks the major
difference between the right-to-manage and the efficient-bargaining model where the price effect
was strictly negative under the same assumptions for the consumption sector.

However, the effects of A on the equilibrium allocations cannot be signed, in general. Since the
two elasticities on the allocation are given by

J/

Eyrtm(A) - = (EDrtm (m) + EDrtm (06)) Eprtm()\) + EDrtm()\)
- —— —

>0 >0 >0

Erm(N) = Epi(y/ny) By, (A),

>0

an increase in union power induces a mixed effect on output and employment. If the influence of
union power on aggregate demand is small and can be neglected, output and employment levels
are strictly monotonically decreasing in A, as under efficient bargaining. Under an isoelastic
production function, aggregate demand is independent of union power. This case has been
depicted in the left panel of Figure 4.
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— e

0 0

Figure 4: Range of prices, output, and wages for A € [0,1] (with D, /0N = 0)

Finally, one obtains for the elasticity of the wage law with respect to A

EWrtm <)\> = E’Prtm <)\> (1 - EWrtm (96>> _'_ EWrtm()\) > 07
N—— N——

(. 4
~\~

>0 €(0,1) >0

which shows that the equilibrium wage rate is always increasing in A. If Ep_ () is sufficiently
small, even the real wage is increasing in bargaining power.

EWrtm(A) - Eprtm(A) - EWrtm()\) - Eprtm()\)EWrtm (96)
_EASrtm(A) + EDrtm()\)

= BN = T 1 () + B (09
_ -1 ( <_EASrtm <)‘> + EDrtm()\))EASrtm (96) _E ()\))
Ep(2) B (@) \ =B, (09) + Ep,,,, (m) + Ep,,,, (6°) 7"
_ —1 EASrtm (ee)EDrtm <)‘) - EASrtm()‘xEDrtm (m) + EDrtm (96))
" Ep(2) Epeon (@) — B8, (0°) + Ep,,, (m) + Ep,,, (6°)
-1 — B8, (N (Ep,i (M) + Ep,,,, (0))

~

~ >0
EF(’Z>Ehcom (O{) _EASrtm (96) + EDrtm (m) + EDrtm (96)

Since the equilibrium price and wage are determined simultaneously with (6), it is possible
to derive an equivalent geometric representation in price—wage space to investigate the role of
union power. The Inada conditions for the production function guarantee that the equilibrium
condition (6) can be written equivalently as

OF (an_l (Dmn (M/p,p°/p, A))) L F (an_l <A5mn (r°/p, A))) |

ny ny

defining the equilibrium configuration in (p,w) space. The graph of the left function de-
picts the demand-consistent wage while the graph of the right function defines the supply-
consistent wage under right-to-manage bargaining. Their intersection yields the equilibrium
values (Prom (M, ¢, N), Wiim (M, p¢, X)), as shown in the right panel of Figure 4 and an increase
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M| p®] A
Pom | + |+ ] T
Witm + |+ +
Wrtm/Prtm - + (+)
yrtm + - <_>
Ertm + - <_>
Table 1: Summary of comparative-statics analysis (for 0Dy, /OX sufficiently small)

of X increases both the equilibrium price and wage. This contrasts with the case under efficient
bargaining where the wage rate can be decreasing under some circumstances (see Bohm & Claas
2012). Table 1 summarizes the results of the comparative-statics analysis.

It is informative to consider the global effect of the role of union power on wages and em-
ployment, respectively, on underemployment/overemployment. Figure 5 shows the range of

\ P*Seom(L)
)\ —1 underemploymen
=0
overemployment,
0 > [
0

Figure 5: Range of employment and wages for A € [0, 1]

bargaining equilibria as the union parameter changes from zero to one. This defines a curve
in (L, w) space for any pair (M, p®), which crosses the competitive labor supply function at a
point where for the associated A, the bargaining solution must coincide with the competitive
solution. In other words, the competitive equilibrium of the economy is the outcome of the
temporary equilibrium under right-to-manage bargaining for a particular value A\, of bar-
gaining power. Since the effect of A on this curve is such that it crosses the competitive labor
supply transversely, the level A\ o, is uniquely determined. Simultaneously, the diagram shows
that this bargaining solution is the only temporary equilibrium under right to manage that has
zero unemployment, in other words, for A\ > Ac.om, there is underemployment and for A < Acom,
there is overemployment.
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Finally, the role of union power on equilibrium payoffs, i.e.

»Crtm(Ma pea )‘)

Hrtm(M7 pe’ )‘> = Prtm<M7pe7 )\)an ( nf

) B Wrtm(M7 pe’ )‘)‘Crtm(M7 pG’ )\>’

Qrtm(Ma pea )‘) = Wrtm(Ma pea )\)'Crtm(Ma pea )‘) - peS(‘Crtm(Ma pea )‘))‘Crtm(Ma pea )‘)a

can be analyzed. However, it seems that no clear qualitative results can be established under
the general set of assumptions because of multiple effects in opposite directions, unless more
specific assumptions are made, as done in the following section.

4.3 A Parametric Example: the Isoelastic Case

In order to derive specific results on payoffs to discuss welfare issues, and to allow for a compar-
ison with the model with efficient bargaining (Bohm & Claas 2012), consider the model with
a constant propensity to consume 0 < ¢ < 1 as well as with isoelastic production and labor
supply functions. Let

=— 1
v(0) C+1£ c, 0<C <1,
be the disutility from labor and let
A g
F(z)=—=z", A>0, 0<B<I1,

B

be the production function. This implies that the reservation wage function and the inverse
competitive labor supply are isoelastic functions of the form

sy = =1 (i)w and  Seom(L) = — (i)w.

:C’+11—Tw N 1= 7y \ Ny

Solving the bargaining problem, one obtains an explicit form the real wage function (3) given
by

1-B c(1-B)
1 ny C(1—B)+1 C C(l _ B) +1 1 C(1—B)+1
Wi (0°,\) = Aca=pm (L —(1+A 0° ,
m (0%, 1) C%) <C+1<+ BC 1— 1,

which is itself an isoelastic function in expected inflation. Since the production function is
isoelastic, the aggregate supply function is isoelastic as well.

The aggregate demand function (5) is given by

_ m+g
C1—c(l—-71)(1—-B)

Dyym(m)

which is independent of expected inflation and bargaining power.®> Then, given (M, p°, \), the
temporary equilibrium price p = Pym (M, p¢, A) is implicitly defined by

ASrtm <p_7 A) - Drtm (%) .
p p

3First-period consumption of workers would result in an additional summand in the multiplier depending on
their net propensity to consume.
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| M|y | A
Prim + |+ |+
Wietm + |+ | +
Wrtm/Prtm - + | +
yrtma ‘Crtma Hrtm/Prtm + - -
Prtmyrtma Hrtma Wrtm»crtm + + +
Qrim + 1+ |+
ILim + Qi + |+ |+

Table 2: Comparative-statics effects in the isoelastic example

In spite of the fact that the bargaining wage and employment level can be derived as explicit
isoelastic functions for the partial equilibrium, it is impossible to obtain explicit algebraic
expressions for the general-equilibrium values. This is due to the fact that structurally aggregate
demand is not an isoelastic function whenever government demand is positive. Nevertheless,
standard numerical procedures allow an explicit numerical and geometric analysis to portray
correctly the properties of the respective general-equilibrium solutions. Furthermore, almost all
comparative-statics effects can be calculated. They are derived in Section B.1 in the Appendix
and their results are summarized in Table 2. The upper part of the table confirms the effects
derived for the general case. Line 5 through line 7 indicate that all three state variables
(M, p°®, X\) show overall positive effects for the nominal variables of the bargaining problem,
i.e. total income, total profits, and total wage income are monotonically increasing in money
balances, expectations, and union power. Notice however that except for money balances, these
come at the cost of lower output and lower employment. Therefore, in particular, an increase
in union power increases wage income and profits, but it lowers employment.

The strong and universal monetary effects of union power under the right to manage contrasts
with many of the findings of the literature, which are mainly derived under partial-equilibrium
reasoning and at given prices. As shown, the general-equilibrium price feedback through the
commodity market plays the decisive role in generating the nominal effects for the macroecon-
omy. Therefore, an evaluation of the impact of union power under the right to manage must
recognize the positive price spillover between the labor market and the commodity market,
which determines the size and direction of all comparative-statics effects in the economy from
union power.

The isoelastic specifications not only allow to determine the effects of the state variables on the
temporary equilibrium under right-to-manage wage bargaining, but also for a comparison with
the related models with competition resp. efficient bargaining on the labor market. In order
to distinguish between the different equilibrium mappings, the aggregate supply and demand
functions, etc., which are associated with the different models, the subscripts “eff” (efficient
bargaining), “com” (competition), and “rtm” (right to manage) are used in the following. Since

M M M B
Drm - El)com - El)e Ty T AN/1 DY g
t (p> <p) H(p C(l—B)H)

P° B P° P°
ASrm Ty T ~N71 Y 4 E145(:0m - EASe — )
' (p C(l—B)H) (p) ﬂ(p>
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the equilibrium conditions of all three models coincide at the level of bargaining power A =
B/(C(1 — B) + 1) for any given (M,p°¢). Furthermore, allocations, wages, and the rates of
underemployment of the three models are the same at A = B/(C(1 — B) + 1). Therefore,
Acoms Which has been implicitly defined as the level of bargaining power at which the rate of
underemployment under the right to manage is zero, is explicitly given by

N B
“nr o1 -B)+1

Since the competitive equilibrium coincides with the one of the right-to-manage model and of
the efficient-bargaining model for the special case A = A¢om, changes of money holdings and price
expectations induce effects of the same sign in both models. Similar global comparative-statics
effects can be established for the efficient-bargaining model for every value of .

5 Union Power and the Macroeconomy

While equilibrium allocations and wages under efficent bargaining resp. right-to-manage wage
bargaining move in the same direction and only differ in magnitude if the union’s bargaining
power A changes, the equilibrium price moves in opposite directions. An increase of union power
causes P.g to decrease, but Py, to increase. This astonishing fact, visualized in Figure 6,*
comes from the different channels through which A affects the temporary equilibrium. Since all

p
A
rtm
q
com
—eo eff
[
T T T > )\
0.00 0.33 0.67 1.00

Figure 6: The role of union power on prices: right to manage (red), efficient bargaining (green)
three models coincide for A = Aeom, the red (dark) and the green (light grey) curve in Figure 6
intersect at this level of union power with prices not being equal for any other value of \.

To understand why equilibrium allocations under the two bargaining regimes are similarly
affected by a change of bargaining power, consider the geometry displayed in Figure 7. In the

4The results are summarized in geometric form to avoid long tedious calculations. All diagrams are drawn
to scale for the values of the parameters given in Table 3. Under this parameterization, Acom = 0.5.
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B | C | 7 Tw | Nf | Ny | C g M | p°| A
1106[051068068| 1 | 1 [05]086(033] 1105

Table 3: The parametrization used in the diagrams

(a) right to manage (b) efficient bargaining

Figure 7: Prices and output: right to manage vs. efficient bargaining; A € [0, 1]

left panel, the aggregate supply function is negatively affected by A while aggregate demand
remains unchanged. Therefore, an increase of union power results in a price increase while
aggregate output (and thus employment) go down. In the right panel, commodity supply is
independent of bargaining power while aggregate demand decreases in A, which implies that
both prices and output (and employment) decline in bargaining power, confirming that the
same sign of the real impact, but an opposite one on prices.

Figure 8 shows the comparison of the equilibrium allocations in the space of aggregate employ-
ment and wages. As expected, the curve under right to manage (the bold red (dark) line) and
under efficient bargaining (the green (light grey) line) intersect on the inverse competitive la-
bor supply curve for A\ = \.,,. Since bargaining power negatively affects equilibrium aggregate
employment and (usually) positively affects the equilibrium bargaining wage, both curves are
decreasing in (L, w) space. Under the chosen parametrization, the dispersion of employment
levels is bigger under right to manage while the wage dispersion is bigger under efficient bar-
gaining with the efficient bargaining curve lying closer to the labor supply curve. However,
this observation heavily depends on the parametrization chosen and is reversed for high values
of price expectations p®. Surprisingly, the outcomes under the two regimes for any given level
of X induce the same level of underemployment (visualized by the black isounderemployment
curves). In order to show that the underemployment rates coincide, first note that

C(1—B)
. C C(1-B)+1 c-B)+1 .
Wrtm(e ) )\) - (C + 1 (1 + )\ ( BC) )) Wrtm(e ) )\com)-
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Figure 8: Employment and wages: right to manage vs. efficient bargaining; A € [0, 1]

Then
N (Wan@ N _ (€ () CU=B)+1 c—c?fi;?llN Wit (0%, Meorn)
com ge —\Cc+1 BC com ge

:hcom(Wrtm(ee 7>\com))
C(1—B)

_ (L (1 ; )\M)) (Va0

4

C+1 BC

_ (CLH (1 i A(’“%?“))Chm(vvm(ei \)

implies that the rate of underemployment is independent of expected inflation

_ hcom(Wrtm(ee’ )\>>
Urgm (1) =1 — Neom(Wigm (6¢, 1) /6°)

B B T

and equal to the rate of underemployment under efficient bargaining, i.e. for a given A\, the
employment—wage outcomes of the two models are located on the same isounderemployment
curve. This result, however, strongly depends on the isoelastic structure.

Finally, the impact of the bargaining power A on equilibrium payoffs in the two scenarios also
differs in a most surprising fashion, shown in Figure 9. Under efficient bargaining, there is a
negative tradeoff between profits and the excess wage bill (in fact, €2 can even be decreasing for
some parameterizations) with a maximal joint surplus for A = 0. In contrast, under the right to
manage, both payoffs are increasing functions in the bargaining power. While this result seems
counterintuitive at first sight, it can be explained recalling that profits always are a constant
fraction of aggregate returns (i.e. of GNP). These are increasing in union power under the right
to manage because of the positive effect of A on prices, which overcompensates the reduction of
the production level. Furthermore, this rationale implies that real profits must decrease when A
goes up.
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0

0

Figure 9: Profits and net wage bill: right to manage vs. efficient bargaining

Figure 10 provides an alternative explanation of this difference of the price feedback in the
two cases. For A = A\, the aggregate demand and aggregate supply functions are identical
under the two bargaining regimes and under competition, leaving unclear how the objectives
look like here. The point in which all equilibria coincide lies on a unique (and thus mutual)
Nash product contour. Hence, the slopes of the two thin black perceived payoff curves and the
blue Nash product contour must also be the same at this point, namely minus one. Due to
the respective curvature properties, the perceived payoff under efficient bargaining, which is a
line with slope minus one, must be a separating hyperplane between the perceived payoff curve
under the right to manage and the Nash product level set.

0

0

Figure 10: Comparing payoffs: right to manage vs. efficient bargaining

Due to the inverse relationship of aggregate payoff and bargaining power in the two scenarios,
it is interesting to discover that there exist payoff-equivalent equilibria at different levels of
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union power in the two cases. Starting from Aeg = Acom = Argm for which the aggregate surplus
coincides, continuity implies that there exist levels of bargaining power

)\eff < )\com < )\rtm

such that the associated equilibrium payoffs yield the same (but higher) level of aggregate sur-
plus at different supporting prices and different Nash product contours, as shown on Figure 11.
A symmetric argument can be shown to hold for A\eg > Acom > Awm With an aggregate surplus

| =

0

0

Figure 11: Aim > e induce the same aggregate payoff

below the one at the competitive level.

6 Dynamics of Monetary Equilibrium under
Perfect Foresight

Given the fact that money balances and expectations are the two essential parameters de-
termining a temporary equilibrium at each date in time ¢, a description of the dynamics of
monetary equilibria of such economies requires a characterization of the dynamic evolution of
money balances and expectation, assuming that the level of union power A remains constant
over time. In this AS-AD economy with government activity but without monetary transfers,
final (next period’s initial) money holdings in each period are equal to aggregate savings, i. e.

My = (1= rw)wiLy + (1= e(0;41)) (1 = 7)),

where the temporary equilibrium prices, wages, allocations are given/determined by their re-
spective equilibrium mappings as functions of (M, pf,,;,A). The income consistency pyy; =
My + pig + (05 411)(1 — 7 )7, implies that money balances can be rewritten as

wy Ly T

- (=)

Pty Pyt

M1 = My +prg — (1 — (1 —1y)
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showing that the change of money holdings from period ¢ to t + 1 equals the deficit/surplus
of the public budget where the term in parenthesis defines the average tax rate on aggregate
income. Rewriting the tax rate and using the fact that under right-to-manage bargaining, the
labor share of wages coincides with the elasticity of the production function, one obtains a
function of (M, pf,, 1, A)

T(My, piiyas A) =1 = (1= 70) Ep(Le/ng) = (1 = 72)(1 = Erp(Li/ny))
= (Tw — =) Er(Le/1y) + T,
whose values are always between 0 and 1.> Therefore, aggregate savings can be written as

M1 = M, + pi(g — %(Mtap;tJrlv AYe)
= M, + Prtm<Mtap?,t+17 A) (9 - 7~'<Mt7p§,t+1a )\)yrtm<Mt7p§,t+17 )‘))
= Mrtm(MtapitJrla )‘)

defining the time-one map of money balances.

Concerning the evolution of expectations, only those will be considered which generate perfect
foresight along orbits. A sequence of price expectations {pf,,, }7%, is said to satisfy the perfect-

foresight property if a forecast p;_; , coincides with its associated realization p; for every ¢, i.e.
if

pf,l,t = Prtm<Mt7 pzf,tqtla )‘>

holds for every t. To simplify the analysis for the remainder of this section, assume that
aggregate demand is independent of expected inflation, i.e. 9D, /00 = 0, and that aggregate
supply is globally invertible with respect to expected inflation.® Then, solving (6) for the
expected price yields an explicit forecasting rule, defined globally as

(& * (4 (& (4 e € M
DPrpi1 = (0 (Mtaptq,ta A) = rtm(Mt,ptq,ta A) = ptfl,tASrtm (Drtm ( ° : ) >)‘)

P14

where ASS,.(y, \) denotes the inverse of the aggregate supply function with respect to expected

inflation. Then, the two mappings M, and ¥* define a two-dimensional dynamical system in
money holdings and price expectations

( My ) B ( Mrtm(Mtapf,Hp)\) )
p?—l—l,t—f—Z V(Mg (M, pf,t+1a A)s p;t—i-l’ A)

Since along the orbits of this system, the perfect-foresight property hods, i.e. py_,, = p; for
all t, the dynamics can be written equivalently in terms of money and prices as

(Mt—I—l) _ (Mrtm(Mta ¢*(Mt’pt’ )\)’ )\))
Pt+1 w*(Mta P, )\) -

Thus, the existence of the globally defined perfect predictor guarantees well defined foreward-
recursive equilibrium dynamics of prices and money balances under perfect foresight.

(7)

Since the system is homogeneous of degree one in money balances and prices, stationary states of
this system fail to exist generically. In such cases, the appropriate stationary analysis considers
so-called balanced orbits of monetary expansion along which real allocations of the economy
are constant.

°If F(z) is isoelastic with elasticity 0 < B < 1, 7(My,p§ 1, A) = (Tw — =) B + 71 is constant.
6This allows for the more efficient notation Dy¢m () which is used instead of Dygm (e, 05,41, A)-
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Definition 6.1. An orbit {(M;, pi)}i2, of (7) is called a balanced path if there exists an m > 0
such that my == M;/p; = m for every t.

Exploiting the homogeneity of the two mappings of (7) describing the dynamics of nominal
money balances and prices yields a time-one map for real balances given by

My _ Mrtm<Mt7 ¢*<Mt,pt, )\)7 )‘)
Di+1 (Mg, pe, )
(e (e () ()
- PrAShim <Drtm (%) ,)\)
_muitg— Ty (ASE m (Drim(my), A)) Dygm(my)
ASfim (Drgm(my), A)

miy1 =

where

Ty (0°) = (Tw = T2) Ep (heom (Wrim (0, A))) + 72

defines the average tax rate under perfect foresight with

~ ~ D1
F M ’pe , )\ = T« ( : ) .
(M, tt+1 ) ¥ Prom (M, JURESE )

Because of the linearity of aggregate demand in m; + g, the system (8) can be written as

. Dt (14)
M1 = (¢ — Tye (ASS (Dygm (M), A . .
t+1 ( P ( rtm( rtm( t) )>>ASr6tm (Drtm<mt)7)\>
Whenever the effects stemming from the average tax rate 7y« can be neglected (e.g. in the
isoelastic case), the strict monotonicity of ASE,, implies that F(m;) is strictly monotonically
increasing and strictly convex in m;. Since an increase of public consumption g constitutes
a left shift of the time-one map, there exists a unique level g*(\) of public consumption such
that exactly two positive fixed points exist if and only if 0 < g < ¢*(A). In this case, which is
depicted in Figure 12, the lower fixed point is asymptotically stable and the upper fixed point is
unstable.” To exhibit the typical dynamical features, it is informative to consider the isoelastic
case treated in the previous section. One obtains the system
cC—T C(-B)+1 cC—T Ct1
m = D m, )T Bc =— D my) BC | 9
o ASEtm(L )\) rtm( t> A retm(la )‘> rtm( t) ( )
which is isoelastic in Dy (my) with elasticity S5 > 1. The root of the dynamical system (9)
evaluated at a positive fixed point m is

C+1  m C+1
BC  m+g BC

Ex(m) = Ep,,,(m)

For two-dimensional homogeneous systems, it is known that the stability of the one-dimensional
system (9) is only a necessary condition for asymptotic stability of balanced paths. Their
analysis requires a separate two-dimensional investigation of stability.®

TThese results correspond to the ones of the models with competition (Bhm 2010) and efficient bargaining
(Bohm & Claas 2012).
8see Deardorff (1970); Bshm, Pampel & Wenzelburger (2005); Pampel (2009)
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me1

A

Figure 12: Stability and convergence

Definition 6.2. Let {(M;,p;)}2, be an orbit of the system (7) and let m be a fized point of
the associated one-dimensional system (8). The orbit is said to converge to a balanced path
associated with m if m; = M,;/p; converges to m and

Ay = My —mp; = (my —m)p;
converges to zero for t — oo.

The number A; measures the (vertical) distance between the orbit and the set of balanced
paths. One can write
Myy1 — M
t+1 Pt+1 A,
my—m Pt

AVIREE (mt+1 - m>pt+1 =

My — M
= ————AS%,
my —m

(Dytm (my), A) Ay

which shows that A, is linear in A; and which gives the two-dimensional system in (1, A;)

Me41\ f(mt)
(Am) = (MAse (Drtm(mt),A)At> (10

me—m rtm
Due to the skewness of (10), a fixed point (m,0) is asymptotically stable if and only if

A c—T 1
0 5 Sl = F/(m) S} (Drim (m), A) = — —CBE
are less than one in absolute value. Both roots are positive. The second one equals the
first Omy,1/0m; multiplied by the expected rate of inflation along the balanced path m. The
algebraic expression shows for the isoelastic case that it is independent of the fixed point m
of F and of union power \. Therefore, the balanced path is asymptotically stable if m is an
asymptotically stable fixed point of F, i.e. F'(m) = Ex(m) < 1, and if the expected rate of
inflation is not “too large” so that the product F'(m)ASE,,(Dym(m), A) is still less than one.
In other words, asymptotic stability of (m,0) requires that the expected rate of inflation along
the balanced path is bounded by 1/F'(m). Geometrically speaking, this means that the force
that pulls an orbit to the set of balanced paths associated with m dominates the inflationary

force driving the system away from the path.

Omy 41

=F'(m)  and

8mt
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7 Summary and Conclusion

This paper provides a complete integration of the right-to-manage wage bargaining approach
into a variant of the aggregate supply—aggregate demand model in full generality. It is shown
that temporary equilibria under the right to manage exist under the same set of assumptions
as in the case of a competitive labor market or under efficient bargaining (as in Béhm 2010;
Bohm & Claas 2012). Since the level of union power is a free parameter to be chosen between 0
and 1, the results describe economic scenarios of a wide range of possible noncompetitive
situations of distribution of the bargaining power between unions and syndicates. Most impor-
tantly, a full general-equilibrium integration of the right-to-manage approach into a consistent
monetary macroeconomic model with a competitive output market is obtained, characterizing
completely the intermarket feedback structure. Thus, all macroeconomic effects of the right-
to-manage approach, as opposed to most of the partial-equilibrium analysis of the literature,
are analyzed.

As a consequence of this integration of the feedback structure, the comparative-statics prop-
erties for the macroeconomy are derived for the essential state variables: money balances,
expectations, and union power. While these properties with respect to money balances and
expectations are qualitatively similar to the competitive as well as to the efficient-bargaining
model, the paper derives a strong positive impact of union power on the temporary price. This
difference arises from the fact that the temporary equilibrium price is affected through aggre-
gate supply instead of aggregate demand under efficient bargaining, which contrasts strongly
with a negative price impact under efficient bargaining.

Due to the opposite price effect, both aggregate (nominal) profits and the excess wage sum
increase in bargaining power. From this view point, the bargaining agents would hence prefer
a strong (precisely: a monopolistic) union to maximize both nominal payoffs. These gains,
however, come at the cost of lower output and less employment, and because of the higher
commodity price, result in less consumption of old consumers and of higher governmental
spendings.

Several extensions and modifications of this model seem to be promising. Symmetric to the
right-to-manage wage bargaining discussed so far, a right-to-work wage bargaining scenario can
be considered, in which the union determines the level of employment after a wage rate has
been negotiated. In this case, the desired (notional) level of employment could be guaranteed
to all workers, implying a rate of underemployment equal to zero. However, this would induce
a demand side measure of factor usage of the producer defined by the difference of the level of
employment and the associated notional labor demand at the actual real wage.

In the above analysis, the level of bargaining power is assumed to be constant and exogenously
given. This implies dynamical features, which are structurally the same as in the competitive
and the efficient-bargaining settings. It remains an open question to what extent an intertempo-
ral adjustment of bargaining power would lead to interesting and qualitatively different effects
for the long-run behavior of the economy.
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A  Proofs

A.1 Convexity of the Set of Feasible Payoffs

Lemma A.1. The set of feasible points of the bargaining problem (1) is conver.

Proof. Tt suffices to show that the payoff frontier is concave in the payoff space. To this end,
let (p¢,p) > 0 be given, let 0 < § < 1, and for i = 1,2 let

(oo () £) o (2).0)
ny ny ny

be two points on the payoff frontier, w.1l.0.g. L; < Ls. Due to the strict monotonicity of the
perceived profits, there exists a unique L € (L, L) such that

nyj o ny

Note that ngpF(L/ng) —p®S(L)L is strictly concave in L because F'(z) is strictly concave in z
and S(L)L is convex in L. Then, the following equations/inequalities

Q (PeapF/ (E) ,Ls) =pF’ (E) L3 —p®S(L3)Ls
ny ny
= nypF (5) Tl (p,pF’ (5) 5) P S(Ly) Ly
ny ny) ng
> (”fPF (ﬁ> —PGS(Ll)M) +(1-5) (”pr (E> —PeS(L2)L2) -
ny ny
e (2) 2
ng) ng
=p (”fPF (%) —PeS(Ll)L1> +(1-5) <”pr (E> —PSS(L2)L2) -
! ny
Bl <p,pF/ (%) ,ﬂ) — (1= B)nsII (p,pF’ (E> E)
r/) oy ng) ng
L,

ny
L2 ’ L2 LZ e
(1-5) <npr <n_f) —nyll <p7pF (n_f) ’n_f) -p S(Lz)L2)

_ (pF, (%) I _peS(L1>L1) +(1-5) <npr' <£—j) Ly — peS(Lz)LQ)

f

(e (2) ) v () )
ny ny

prove the strict concavity of the payoff frontier in the (II,{2) space and thus the convexity of
the set feasible payoffs. O
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A.2 Proof of Lemma 3.1

Proof. 1. Let (p°, p) > 0 be given.

In the boundary case of no union power A = 0, the constraint Q(6°, a, heom(a)) > 0 has to
bind, which is equivalent to N(a/0°) = nsheom(a). Because of the strict monotonicity of the
functions N and hem in o and because of the surjectivity of N, this wage uniquely exists.
Furthermore, Wi, (6, 0) is strictly monotonically increasing in expected inflation 6°.

Let A > 0. Note first that (4) implies

dQ(e°,a, L)  1—X Q(0°,a,L)
da N II(L, e, L/ny)

L >0,

i.e. for any given expected rate of inflation #°, union utility is nondecreasing in the real wage
rate at a solution « of (4). Differentiating ON P(c, 8¢, \)/Jc, which is stated in (4), with respect
to 6° and X yields

NP(a,0°,)\) A dQ(6°, o, L) 09Q(6°, a, L) ~—
_ NP(a,6°
Do 00° OO a L) da oo T@8N

>0 =—S(L)L<0

A B0, 0, L)
R T B
0o 1) do do- (o, 6%, 3)
—_— —

=—Scom (L)nghlom (a)>0

( A Qe L) 11—\ )aﬁﬁ(a,ee,A)
o

0¢,a, L) da a II(1, e, L/my) 00¢

(. 4
~~

__ONP(a,0°,)) 1 —0
Oc NP(a,0¢,))

>0

and

PNP(a,6° N\ 1 dQ(6°, o, L) 1 .

_ L|NP(a,6°

Da O (Q(Ge,a,L) do  T(La,Ljny) (2,6 2)
N————’

>0

> 0.

0¢,a, L) da a II(1, o, L/my) oA

N J/
-~

__ONP(a,0¢,)) 1 _
Oa NP(a,0¢,))

+<Q( A dQ6°,a, L) 1—\ L) ONP(a,6° \)

0

Due to curvature and optimality of Wi (6¢, \), the second derivative 92N P(a, 6, \)/da® < 0
has to be negative. Applying the implicit function theorem to (4) then implies

OWom (0%, 2) __ PNP(a,6°,))/0006° _ |
a6 2N P(a, ¢, \) /002

as well as

MWom(0°, ) PNP(a,0°,))/00dA 0
2 2NP(a, 6, \) /00>
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i.e. Wim(0°, A) is strictly monotonically increasing in expected inflation and union power.

2. Because of the upper bound on 9N P(a, 6¢, \)/da>

Wem(0°,0) ¢ 2NP(a, 6, \)/0adb° 6°
E ey rmV A7 TR ~ <1
0 < Bwan (@) 0° o RNP(a, 0 ))/da2 @

which proves the assertion. O

B Calculations Parametric Example — the Isoelastic Case

The isoelastic form of the production function implies that

F'(2) = AZ%7Y heom (%) = (F')~! (%) = (wi}p)llB,

wh Py (L) _ o ( L ) )

ngpF(L/ns) — F(L/ny) ny

F’ L _

w )

ge C(1—-B)+1
heg(60°) =
() (A(l — Tw)n} Bni,ﬁ)

c c c-5) 1 c
— Aca-B)+1 (1 _ Tw) C(1—B)+1 nfC(lfB)ﬂ n5(173)+1 (96)*0(17}3)“ )

Then, for (p, p) > 0 given, the Nash product can be rewritten as

NP(w,L,\) = <npr < L ) - wL) - (wL — p°S(L)L)*

:npr< ) (B Bciﬁpiﬁx)))

c e N\
— npF 1-B)*BM[1—-— "~
k() -8 (1 oS )

subject to L = nysheom(w/p). This yields, with L = ntheom(w/p),
L c o\
arg max {NP(w,L,\)} = arg max {an (nf) (1 — C—Hm) }

L c o6\ o
- F -2 o (B
s Lot (£) (1 S 50) | =i (20)
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The first-order condition for an interior solution then is
F'(L/ny) (L/ny) ¢ C 6 (hg)(D)L
0= 1= 1 + A 1 —1
F<L/nf) C + 1 h’eff (L) C + 1 heff (L> heff (L)
B BC o° Jr)\BC—(C—i—l) g°
C+1 he}fl(L) C+1 he}fl(L)
BC C1l-B)+1 g°
=B——— 14+ A\
C+1 ( + BC ) (L)

C Cl-B)+1\ .\ , w
(e (0 ge ) )~ (5)

which is equivalent to

w (1 C C(1-B)+1\ .,
o G () 7))

— (ny)'" (L (1 + AM)> L (hegt (6°))

or

C+1 BC
C(1-B)
e C(1—B)+1\)ct-m+ 5
_ 1-B e
= A(ny) <—c+ . (1 A m )) (hetr (6))
1-B c(1-B)
. ny\ o0 [ C Cl-B)+1\ 1 Cu-B)+1
= Aca-B+1 [ L — (1 e
()T (e ()
- rtm<967)\)-

The real wage Wiim (69, A) is an isoelastic function in expected inflation with

C(1- B)

0= B ®) =0 =By 1

L

i.e. Wim(0°, A) is strictly monotonically increasing, globally invertible and strictly concave with
respect to p¢/p. For A >0

)\C(l—B)—}—l . .
BC C(]‘ B) C(]‘ B) o E (96) < 1

O0< FE A = < —
Wrtm( ) 1 + )\C(lgg)—’—l C(l _ B) + 1 C(]_ _ B) + 1 Witm

implies that Wi, (0°, ) is strictly monotonically increasing and strictly concave with respect
to A.

Since the production function and the firms’ labor demand are as well isoelastic, the aggregate
supply function

ASrtm(eea )\) - an (hcom (Wrtm(eea )‘)))
is isoelastic with an elasticity

1 C1-B)

E 0°) =F E E 0°)=hB
0> Eug,n, (0°9) F(2) Enon (@) By (6°) B-1C(1-B)+1

- C(1-B)+1
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and 0 > Fyg,,..(\) > FEus,,..(0°) > —1. Therefore, the elasticity of the price law with respect
to bargaining power is bounded by unity, i. e.

—E 18,0 (N) — 48,0, (0°)

0< Ep,.(\) = <
Prtm( ) _EASrtm (96) + EDrtm (m) _EASrtm (96) + EDmn <m>

< 1.

B.1 Comparative Statics

Since several partial derivatives are zero under isoelastic production and disutility functions,
the missing comparative-statics effects can be calculated.

Aggregate returns (i. e. gross national product) are increasing with respect to all state variables.

Eprtm (pe) + Eyrtm (pe) = Eprtm

(r°)
= Ep,,..(p°) (1 — Ep,,,(m)) € (0,1)
Epr(A) + By (A) = Ep (A1 = B, (0°)) + Easyn (N
= Ep,.(M)(1 — Ep,,,(m)) € (0,1)

Again, all elasticities are bounded by unity. Since aggregate nominal profits and the wage bill
are constant multiples of aggregate returns, i.e.

Wetm (M, %, A) Lot (M, %, X) = BPrm (M, p°, \) Vet (M, p°, A)
resp.
ILiom (M, p% X)) = (1 — B)Prtm (M, p°, A) Vetm (M, p©, A).
their elasticities are the same as the ones of aggregate returns, i.e.

EHrtm (M) = EWrtm (M) + El:rtm (M) = Eprtm (M> _'_ Eyrtm (M> e (07 1)
EHrtm (pe) = EWrtm (pe) + Eﬁrtln (pe) = Eprtm (pe) + Eyrtm (pe) 6 (07 1)
EHrtm()\) = EWrtm()\) + E»Crtm()\) - Eprtm(A) + Eyrtm(A) e (07 1)

i.e. the wage bill and nominal profits are increasing in all state variables, whereas real profits

Hrtm<M7 pe’ )\)
7Drtm(j\4a pea )‘)

- (1 - B)yrtm(Ma pea )‘)

are increasing in M, but decreasing in p¢ and in A because of the resp. changes in the employment
level. This implies that young consumers earn more, but consume less if \ increases. Due to
the price increase, old consumers can afford less units of the commodity and the government
needs to spend more to finance its consumption level g. Therefore, all groups of consumers
suffer from reduced consumption.

Concerning the net wage bill, first note that

. C
E,Crtm (M) = _EhcomEWrtm (9 )Eprtm (M) = mEprtm(M)
. C 1 e
CA=B)+1gif5m +1 C+1
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and
e e e C e
El:rtm (p ) = EhcomEWrtm (9 )(1 - Eprtm (p )) = _m<]‘ Eprtm (p ))
¢ _emmm \___C
C(1-B)+1 e 1 C+1
Then
. ‘Crtm / ‘Crtm
Enrtm(M) - Q Eprtm(M)Prth < nf )
‘Crtm / ‘Crtm C + 1 e
+ Q E,Crtm(M) <B7Drth ( nf ) - C p S(Lrtm))
Litm C(1-B)+1
= é Eﬁrtm(M)%Wrtm
Lrtm C+1 .,
+ TtEllrtm(M> (Bwrtm - ?p S(£rtm))
Lyim C+1 . C+1
= (; El:rtm(M>T (Wrtm —p S(‘Crtm)) = C Eﬁrtm(M) S (0’ 1>
e\ __ p_e e Prtm / Lrtm N
Eﬂrtm(p ) - Q (Eprtm(p) pe F ( nf )‘Crtm S(*Crtm)»crtm)
Lrtm e / Ertm C _'_ 1
+ Q Eﬁrtln(p ) (Bprth ( TI,f ) C S(Lrtm))
Litm C(l1-B)+1 e e
= : ( ) Eﬁrtm (p ) + 1 Wrtm —Pp S<£rtm>
Q C
Litm . C+1
+ 5 B ) (BWan — < 5(Lam))
Lutm L [(C(1-B)+1 C+1
=1 + g; Eﬁrtm(p ) (%Wﬁm + BWrtm - ?S(crtm))
C+1
— 1 B, () € (0,1)

C

The net wage bill is increasing with respect to union power because the wage bill is increasing
whereas the reservation wage is decreasing, i.e.

Enrtm ()\) > O

Concerning the comparative statics under efficient bargaining, first note that

Ep.(m) 1
E M _ eff <
Pefr< ) _EASeg(ee) + EDeE(m) 1-— EASeﬂ‘(ee)
and
EPefr (pe) _EASeH (96) _EASGH <96>

T —Bag(0) + Epg(m) ~ 1= Eag,g(6)
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which implies that
Ep (M) + Ey,g(M) = (1 = Eas,4(0°) Ep (M) € (0,1)
and
Epg(0°) + Eya(pP°) = Basg(0°) + (1 = Eas,s(09) Epg(p°) € (0,1)
holds. Since the wage bill and nominal profits are constant multiples of aggregate returns, i.e.

BC |\ C-B)+1
Ct1 Cr1

Weff<M7 pe7 )\)‘Ceﬂ(Mu peu )\) = ( ) Peﬂ(Mu peu )\)yeﬂ<M7 pe7 )\)

resp.

C(1—-B)+1

Ieg(M,p° A) = (1 —\) 011

Pett(M, p° A) Verr(M, p°, A),
one can state that

Ewe(M) + Er (M) = Eng(M) = Eps(M) + Eyq(M) € (0,1)
and

Ewe(0°) + Erg(p°) = Eng(p°) = Epg(p°) + By () € (0,1).

The effect of changes of money holdings and price expectations on the net wage bill Qe5(M, p©, \)
can also be calculated.

1
Eq (M) = 9 (Ewegtar(M)Wett Lot — Epes(zog)con(M)P°S(Legr) Lerr)

1 C+1

-1 ((1 = Basyy (0%)) Epy (M)W Lo + Eheff(ee)EpeH(M>pes<ceff>ceff)
1 . c+1

=9 ((1 — Easyq(0°))We Lew — ca-p+i? S (Eeff)ﬁeff> Ep (M)

—_— ———
:1_EASeff(06)
= (1 - EASeH(He))EPeH<M) € <07 1)
Eas(09) = 5 (Bwugts (0 )WertLesr — Epes(Lop)Lon(P9)P°S (Letr) Letr)

el ool

((EAseHwe) (1= Eas,g(0)) Epg (7)) Wenr Lot

o (1 o ﬁ(l - EPefr(pe>>) peS(ﬁeﬂ)Leﬂf)
— 5 ((Basal6) + (L Easy (0) B Wirien
(Easal6) + (1— EAsegw@))EpeE(pﬂ>pes<£eff>ceﬁ)

= Ea5,5(0°) + (1 — Ease(09)) Epq(p°) € (0,1)
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