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Abstract

The present paper analyzes whether the way labor choose to orga-
nize can be explained as the result of rational (optimizing) behavior
on the part of the unions. To do so, we set up a model in the tradi-
tion of Oswald (1979) and analyze the outcome under eight different
organizational regimes. In general, there is no ‘first best’ solution’
(as in the case of ‘efficient bargaining’). In particular, there is no a
priori reason to assume that ‘more’ cooperation is ‘better’. Within
this fairly simple model we establish (i) that both joint unions and in-
dustrial cartels may be preferred, (ii) that the choice depends on such
factors as the number of skills, the elasticity of substitution among
skills, and the members’ attitude towards risk and an inegalitarian
distribution of wages, (iii) that these parameters are likely to have de-
veloped in a way that has made industrial cartels more advantageous
relative to joint unions, (iv) that loosely organized industrial cartels
(contrary to joint unions) are incentive compatible if the cooperating
unions organize workers with different skills and interests, and (v) that
non-cooperative solutions appear to be unstable unless the intra-union
competition is curtailed through the strict policing of demarcations.

JEL classification: D23; J5. Keywords: Labor market organiza-
tion, Unions, Industrial Cartels, Demarcations
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1 Introduction

Traditionally Danish workers were organized by craft and in two large general
unions organizing unskilled workers and (mainly) low-level salaried employ-
ees. As a consequence, firms employing people of different skills/professions
had to deal with a large number of unions, each of them defending their
right to organize their specific group. In principle, each union might strike
and thereby paralyzing production and hurting employees organized in other
unions, if it wanted to put pressure on the employers to improve wages and
working conditions.

Nevertheless, single-union strikes have not been a major problem in Den-
mark, mainly due to a long tradition for cooperation within the Danish La-
bor Movement, and the coordinating role of the Federation of Labor Unions
(LO). This tradition of synchronized behavior is backed by the so-called Main
Agreement (1899) which imposed a peace obligation on the parties during the
term of the, usually two-year, wage agreements and established an industrial
court and arbitration tribunals to settle disputes. On top of that the state
mediator has an important role in avoiding open conflicts. Finally, there is
a tradition for Parliamentary intervention, if necessary to avoid large scale
conflicts.!

During the last decade or more the organizational structure of the Danish
labor marked has been in the melting pot. Under the catchwords ‘decentral-
ization’” and ‘flexibility’ there has been a gradual move from national multi-
industry bargaining to national single-industry bargaining (Scheuer 1992).
Finally, in 1996, after many years of discussions, the unions agreed to es-
tablish eight indutrial cartels. The decision-making power moved (further)
away from the (head of) the previously predominant Federation of Labor
Unions. The heirs were to the leaders of the cartels. This did not mean
that the position of the heads of the individual unions were weakened. The
heads of the (strongest) unions kept the deciding word, often as heads of the
cartels. Whether, eventually, the cartels will gain the predominant position
envisioned, is still to be seen.

Three aspects of the process are important. (1) The cartelization did
not pass unchallenged; the unions organizing unskilled men and women
vigorously fought proposals for a reorganization. (2) The cartelization is

IFor a good description of the development of the Danish labour market, see Scheuer
(1992).



not equally pervasive in all industries; it appears less pronounced in pro-
tected sectors than in sectors subject to international competition. (3) The
cartelization was not opposed by the employers; on the contrary, the em-
ployers anticipated or, perhaps, even promoted the cartelization of unions by
reorganizing themselves along similar lines.

The cartelization of the unions poses three questions: First, can the
cartelization and the support of the employers be explained as the outcome
of rational (optimizing) behavior on the part of both the unions and the
employers? Second, can the timing be explained by the development in ex-
ternal conditions such as production technology, increased specialization of
educations and skills, increased competition in the goods market, changes in
labor’s attitude towards risk and an inegalitarian distribution of income or
the introduction of more ‘generous’ unemployment benefits in combination
with increased taxation of wage income? Third, what are the macroeconomic
consequences of the cartelization of the unions or, rather, what is the conse-
quences for analyses of economic policy if the organization and the reaction
of the labor market is endogenized?

The present paper makes some progress in answering the first of these
questions, leaving the other questions (and a more elaborate answer to the
first one) to further research.

The paper falls within the strand of literature initiated by Oswald (1979),
i. e. we analyze the outcome of non-cooperation and cooperation in a game-
theoretic, partial equilibrium, right-to-manage framework. More recent im-
portant contributions are Horn & Wolinsky (1988), Hoel (1989), Jun (1989)
and Moene, Wallerstein & Hoel (1993).

The analysis is confined to a single industry; effects on other industries
are disregarded. The industry consists of n firms each in a separate location.
All firms have identical production functions and produce a homogeneous
product. The only input is labor, having m different skills. Each skill group
is of identical size, and the elasticity of substitution between any two is
the same. Labor is immobile between locations and skills. Labor decides
the organization of the labor market. The employers determine the level
and composition of employment. The wage rates are determined jointly in
bargaining process.

Within this setting we analyze the impact of four ways of organizing the
labor market: (1) Non-cooperating local unions, (2) Local (firm-level) indus-
trial cartels, (3) Joint unions organized by skill, and (4) A single national
industrial cartel. In cases (1) and (3) we extend the analysis encompass
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the empirically important fact that unions may impose demarcations, which
can reduce the feasible elasticity of substitution among skills below the one
technically determined. The demarcations may be ‘perfect’ (if they reduce
the feasible elasticity of substitution to its utility maximizing level) or ‘im-
perfect’ (if the utility maximizing elasticity of substitution is negative and,
consequently, the best option is to impose rigid demarcations, thereby reduc-
ing the feasible elasticity to zero).

In general, there is no ‘first best solution (as in the case of ‘efficient
bargaining’ where the parties determine the wage rate and the employment
jointly). Metaphorically, we are at a point on the labor demand curve, not
at a point on the contract curve. By cooperating, labor reduces negative
externalities among workers belonging to competing skill groups or employed
by competing firms. However, in this ‘second best’ world there is no a priori
reason to believe that ‘more’ cooperation among workers is ‘better’.

The structure of the paper is as follows: In part 2 we set up the model,
solve it under the four (eight) alternative ways of organizing the labor market
specified above, and derive existence and stability conditions. In part 3, we
compare the results and discuss whether external conditions are likely to have
developed in a way that has made it more attractive for unions to cooperate
within cartels. In part 4, we address the incentive compatibility problem
facing joint unions and establish the necessary conditions for cartels to be
incentive compatible. Part 5 sums up the results of the analysis.

2 A model of labor market organization

2.1 The basic framework

The n firms in the industry produce a homogeneous product using identical
CES production technology and, consequently, have identical CES unit cost
functions,

1 e=1 501
q; = m'(E'ZLijtT) (1)

1 (1-0) =
o= (5 ) ®

where

¢; = the production of the ¢’th firm
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m = the number of skills (and local unions)

L;; = the employment of workers with skill j in firm ¢
¢; = the unit cost of the 7’th firm
w;; = the wage rate of workers with skill 7 in firm ¢
o = the elasticity of substitution between any two pairs of skills

Note that we have chosen a normalization such that ¢; = Y L;; = L; if
Li; = % for any skill j . w;; = ¢; if all workers in the firm receive the same
wage rate regardless of skill.

The cost minimizing labor demand functions of the i’th firm are

qi C; 7
Ly =L 3
= (wij) 3)

For simplicity we shall assume that the market (inverse) demand function

is linear?,

P=1-Q (4)

where P is the market price and Q = > ¢;, i = 1,..,n is the market supply.
The corresponding (inverse) demand curve facing the representative firm in
a market characterized by Cournot competition is

p=P=1-Q=1-) ¢, j=12,n (5)
The representative firm’s profit maximizing supply is

=g 20 .,
%= —3 5 L 1F# ] (6)

The solution to the corresponding n supply equations

-1

Q1 21 -1 1—¢ n -1 - -1 1—¢c
e | |12 -1 | 1=c | _ 1 |1 -1n - -1||1l-c
Qn 11 2 1—-c, -1 -1 n 1—c,

(7)

Tt might appear natural to assume an isoelastic demand function. However, some
variable has to adjust. A model built on the assumptions of an isoelastic demand function,
an isoelastic production function and an isoelastic union utility function has no stable non-
cooperative equilibrium.




is

Qi ! '(1_n'0i+zcj>aj7éi (8)

T n +1
from which market supply, market price, and profits of a representative firm
are easily derived

> (1—¢)

o - 2l o)
_ > (1—¢)
po=1- n+1 (10)

In; = (q,»)Q—(%H)Q-(l—n'cﬂ—ZCj)Q;j;éi (11)

Total labor force L is normalized to one. Labor is assumed immobile
between locations (firms) and skills. The labor force in each location is %
Each local union organizes ﬁ of the labor force.

Unions are assumed to maximize the utility of a representative worker.
For simplicity the utility function is isoelastic in the probability of being
employed, gross income?® and relative income:

wi\?
Vig = (Lij-n-m)" - wy - ( ”) (12)

The utility function allows for two important psychological observations:
(1) risk aversion and (2) ‘envy’.

L;; - n - m is the employment rate of the workers organized by the j’th
union at the i’th location (= ﬁ) Consequently, L;; - n-m < 1 is also the
probability that a representative worker in location 7 and organized in union
j becomes employed. If he is employed he receives the income wj;; if not,
he receives nothing. His expected income is L;; - n - m - w;;. If he is risk
averse, he prefers a somewhat smaller safe income to a given expected but
risky income, i.e. 7 > 1. 7 = 1 corresponds to the case where the union
maximizes expected or average income.

31t might appear an obvious extension to allow for taxes and unemployments benefits.
However, we have abstained, because taxes have no effect in this model unless the tax
function is non-linear, and the introduction of a non-zero reservation wage rate and a
non-linear tax function seriously complicates the model and precludes the derivation of
explicit solutions.



Income is an important measure of a person’s position in society. Con-
sequently, a wage hike is attractive not only because of the higher level of
consumption it makes possible, but also because of the higher status it sig-
nals, provided, of course, that not everybody else in the neighborhood gets
the same wage hike. The last term of the utility function is the relative wage
rate of the representative worker compared to a (convenient) average of the
wage rates of all workers in the same location (firm). The parameter ¢ > 0
measures the extent to which income is considered a ‘positional’ good .

Substituting (8) into (3) and the resulting expression into (12) gives the
utility of the representative worker in the (4, j)’th union as a function of his
own wage rate, the unit costs in his own firm and the wage costs of competing
firms,

v

n+1

In symmetric equilibrium all wage rates are equal, w;; = ¢; = ¢, and the
solution of the model as functions of ¢ reduces to

0 = -9 (14
L =Q=—7(1-09 (15)
P o= LS (16)
mo— (nil)Q.u—c)z (17)

Notice that the number of firms, n, is the only parameter that influences
production, employment and profits directly - and not through the impact
on the wage rates and unit cost, c. Union utility is directly affected by the
members’ risk aversion, v, as well as by the number of firms.



2.2 Non-cooperating local unions
2.2.1 No demarcations

In this subsection we shall assume that the individual local union engages in
wage bargaining with its employer taking the wage level of all other unions -
local as well as those organizing labor in competing firms - as given. Admit-
tedly, this assumption is not very realistic. In particular, an employer might
take into account that a wage hike given to one union has an effect on the
wage demands of the other unions - positively or negatively depending on
the slope of the reaction functions. However, the case is a natural and useful
benchmark for evaluating the impact of union cooperation across skills and
locations.

The wage rate w;; is determined by maximizing (the logarithm of) the
asymmetric Nash expression

Uy = ¢-In(Vy; = Vj3) + (1 — ) In(II; — I17) (19)

with respect to In(w;;) assuming all other wage rates constant.

The definition of the disagreement points V3 and II} is crucial (Binmore
et al.1986). The terms denote, respectively, union utility and firm profits in
case no agreement is reached. A realistic scenario is that the union calls a
strike, which in a Danish setting is unlikely to be long, and that the firm
attempt to continue production, although at a reduced scale and at higher
costs.

To simplify the calculations we shall assume that both V;; and II; are
zero. Vi = 0 is consistent with our assumption that labor is immobile
between locations (firms) and skills. Consequently, the striking workers have
no alternative income!. ITf = 0 is strictly speaking consistent with the model
set-up only if ¢ < 1 and the employer’s right to manage includes the right
to lay off non-striking workers’; if not the profits are negative. If o > 1, a
strike of one skill will not stop production completely; however, the profits
may still not be positive, as the strike hurts efficiency and raises unit costs.
In the analysis of existence and stability conditions below we find that the
maksimum value of o consistent with a stable non-cooperative solution is
1.33 in our reference case (m =3, n =15,y = 1.5 and ¢ = 0.5). For 0 = 1.33,

4Striking workers may get financial support from the union, but as there is nobody to
pay but the workers themselves, the support should rationally be considered a loan.
5The loss inflicted on non-striking workers is no argument in the non-cooperative game.



profits are reduced to about 15 per cent of the previous level. Consequently,
we do not consider the simplification V;; = IIf = 0 inappropriate.

The parameter ¢, 0 < ¢ < 1, is interpreted as an exogenous measure
the bargaining power of the union, and 1 — € of that of the employer. It is
convenient for expositional reasons. € = 1 reduces the model to the familiar
union-monopoly model. However, as pointed out by Binmore et al. (1986),
it is not clear what kind of asymmetries € # 0.5 is supposed to reflect. Ide-
ally, asymmetries in preferences and outcomes in case of a breakdown of the
bargaining process are already incorporated in the specification of, respec-
tively, the utility functions and the disagreement points. What is left are
difficult-to-model asymmetries in bargaining procedures and differing beliefs
concerning the likelihood of a breakdown.

The first order condition is

OlnU —n- ¢

81nuf[-] = (ert2--9) <1—n-c-+ZC-> B wy (20)
1] z J

+(€'(7'0—_¢))'Ecivwij+€'<1+¢_7'0—)
= 0 j#i
o—1
B - Odlng; 1 (a (1)

o 81H’wij m W; 4

Symmetric equilibrium requires that w;; = ¢; = ¢ for all unions and all
firms. Imposing this restriction, (20) easily reduces to,

m—(m—-1)-(y-0—9¢)

= 22
WD o arai2 e ma D

To simplify notation we introduce the ancillary variables a and b
m—(m—1)-(y-0—0¢) (23)
b = v+2-(1/e 1) (24)

Inserting these in (22) and the resulting expression in (14) - (18) gives
the following solution of the model,

- 2
Ly a+b-n (25)



n b
— . 2
2y n+1 (a+b-n> (26)

L = Qu=—" d 1)
Lo LU_n—i—l a+b-n

1 n a
P = . 28
o 1+n+n+1 <a+b-n> (28)

Uy = (nil)Q'(a+bb-n)2 (29)

Vie - ( " )7-( ot (30)

n+1 a+b-n)t!

Vi as a function of a has a unique maximum at a = an or in terms of o
at
m 1 ¢ y+2-(1/e —=1) n
) — SR . 31
O opt, LU (m—l 74—7) < 2 1 (31)
Oopt, v 18 positive if and only if
~-1)- o 2.(1_
mbm-1)¢_ g0, 2G-1 (32)
n n ¥

Consequently, if - as we shall assume in the following - m > 2 and n >
m+ (m —1) - ¢ = ay—g, then o,y v is negative and Vj,; a monotonically
declining function of ¢ for any value of o > 0.

2.2.2 Existence and stability conditions

The solution is only economically meaningful if 0 < cry < 1 and the non-
negative equilibrium is stable.

The non-negativity or existence condition follows directly from the nu-
merator of (22),

a<(%+¢>-% (33)

The non-negativity condition is binding for plausible values of the para-
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meters’. For m = 2, ¢ = 0 and v = 1, ¢ may not exceed 2; for m = 10,
¢ = 0.5, and v = 1.5, a positive solution only exists if ¢ < 1.07. If condition
(33) is not satisfied, the wage rates will be set at the union’s reservation
wage level which in our model is zero. ¢ = 0 is an ‘organizationally unstable’
solution in the sense that labor has no incentive to organize (and pay to)
unions unless the unions are able to raise the wage rate above the reservation
wage level.

To derive the stability condition, we shall assume that the wage rates are
determined in the following the wage adjustment process

Wry1 = Wy + A- Awt
= wo+ (A+ A%+ A® + + A" Awyg

where w is a vector of wage rates of length m - n and A is a corresponding
square matrix. The first element of the first row of A is 0. The next m — 1
elements are gzz—i < 0, k = 2,..,m. The remaining (n — 1) - m elements are
gg—; >0, h=1,..,n, k=1,..,m. The symmetry assumption implies that
all gg—i are identical (= k1) and all gz)’—“ are identical (= k2). All rows have

the same elements, although in differin}g order:

Awjj41 = Ky - Z Awipy + Kg - Z Z Awg;i¢
h#j k#i j

The adjustment process presupposes non-strategic behavior and static
expectations. At the beginning of every period each union and its employer
bargain and agree on a wage rate for that period, assuming that all other
wage rates are unchanged.

It is a sufficient condition for stability the largest root of A is (numerically)
less than one’.

By inspection it is readily verified that A has three roots,

A1 = —kp with multiplicity m - (n — 1)

On the basis of Danish data for the period 1948-88, Risager (1993) estimated the elas-
ticity of substitution between skilled and unskilled workers to about 1.3 on the aggregate
level. In (Risager 1992a) he estimated the elasticity of substitution to about 2.8 in the
construction industry and to about 1.8 in the metal manufacturing industry.

"As A is symmetric, we have that A = PT(diag \)P, PTP = I, where P is a matrix of
eigenvectors corresponding to the n - m roots, \;, and diag A a corresponding matrix with
the roots on the main diagonal. It follows directly that A™ = PT(diag \)™P vanishes if
and only iff all roots are numerically less than one.
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Ay = (m—1)- k3 —m- Ky with multiplicity m — 1
A3 = (m—1) -k +m-(n—1)- ke with multiplicity 1

however, in general we cannot say which is numerically the largest one.

The symmetry condition implies that all elements in the vector Aw are
identical. Utilizing this restriction, we can conclude that only the root as-
sociated with the eigenvector vs = (1,..,1)", that is A3 (hereafterAmay), is
relevant for our purpose and establish the

Proposition 1 Assuming symmetric, non-strategic behavior and static ex-
pectations the above described model has a stable, non-cooperative solution if
and only if

Amax = |[(m—=1) kK1 +m-(n—1) kKo| <1

Amax 18 the analogue to the slope of the reaction functions in the simple
two-union case. The interpretation of the stability condition is that the
equilibrium is unstable if each union responds to a uniform increase in all
other unions’ wage rates by raising (or lowering) its wage rate by more than
the other unions.

Amax May be decomposed into an intra-firm component, Apax.1 < 0, in-
dicating the response to a uniform wage raise obtained by skills employed
in the same firm, and an inter-firm component, Amax.o > 0, indicating the
response to a uniform wage raise obtained by wage earners employed in com-
peting firms. The inter-firm component, An.y 2, is always positive; the utility
maximizing response to improved competitiveness of the firm is to demand
higher wages, regardless of the elasticity of substitution. The intra-firm com-
ponent, Amax .1, reflects two opposing forces: a (positive) substitution effect
and a (negative) scale effect. The scale effect dominates if the elasticity of
substitution is ‘low’; the substitution effect dominates, if the elasticity of
substitution is ‘high’(in our model, in fact, only if o is very close t0 o yax)®

¥Note that, in general and contrary to the impression Oswald (1979) and Gylfason
and Lindbeck (1984) may leave, the reaction functions are not necessarily monotonic.
Consequently, in general, skills cannot be categorized as gross substitutes (upward sloping
reaction functions) nor gross complements (negatively sloping reaction functions).

A number of empirical labor market studies indicate that the reaction functions are
upward sloping in equilibrium, e.g. Andersen and Risager (1990) and Risager (1992b). In
our model the wage reaction of one skill to a wage increase in the other skills employed
in the same firm, Anax.1, is only positive if the elasticity of substitution is pretty close
t0 O max- This discomforting discrepancy between our theoretical results and the empirical

12



0% and Ky = o2ii | take the total derivative of (20):
k ‘Whik

To derive k1 = 7
K

(1—n-c¢+3¢)

_g.b-n.c4
. (y-o0— AFE. . =0
+<1—n-ci+20j+€ (7 7 ¢)) B

- (u—n-wzwm—q-<—nAci+zm>) Eo )

o—1 (¢ \° wy-Ac; —c; - Awy, 1 [\’
AE, ., — ( ) A i, AQ:E.( ) 3 A,

m Wy 4 wij Wi 5

Substituting (25) for w;; = ¢; = ¢; in (34) and collecting terms gives

Owi; 1~ o s
o= o= e — S0 (35)
o (m =)+ e
2
0 i nem-(1— -o('l ‘(1—0)-
Ky = 8“’1 - 1=y +¢)(S+b)?ab >0 (36)
Wei - (m = 1) + T

Note that @ = 0 and Apay = 1 if 0 = 25 - % The positive stability

condition, Amax < 1 is identical to the existence condition, 0 < ¢ < % % =
Omax, and, consequently, imposes no additional restriction.

The negative stability condition, Anax > —1, has no similarly simple so-
lution. For m > 3 it is clearly binding in the neighborhood of ¢ = 1 and
o= p;—‘f) To see that, notice that Apax1 = —(m —1), 0 < A2 < 1 and,
consequently, Ap.x < —(m—2),foroc =1or o= lt—d’ We cannot derive sim-

ple expressions for the width of the band around ¢ = 1 and ¢ = X2, within

which the solution is unstable. However, numerical simulations reveals that
instability seriously restricts the constellation of parameters for which LU is
a viable organizational regime.

Insert figures 1la-b about here

analyses questions the interpretation of the empirical analyses as well as the practical
relevance of our model. Do the empirical analyses reflect truly uncooperative behavior (as
implicitly assumed) or do they reflect the outcome of some coordinated game?
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Figures 1a-b show cry, Vi and A\pax as functions of o for m = 3, n = 5,
v =1.5, e = 0.667 and ¢ = 0.5. For these parameter values the equilibrium
solution is unstable in the range 0.87 < ¢ < 1.15, and, consequently, only
stable if o is (considerably) less than 1 or falls within a narrow range close to
Omax = 1.33. The width of the band within which the equilibrium in unstable
is an increasing function of the number of separately organized skills, m, and
labor’s bargaining power, ¢, and a decreasing function of the number of firms
in the industry, n. If there is only one firm (effectively corresponding to the
organizational regime JU discussed below), the unstable range widens to
0.45 < o < 1.18.

The above stability analysis is based on the assumptions of symmetric,
non-strategic behavior and static expectations and is not readily generalized
to encompass other adjustment processes. However, intuition does not sup-
port the hypothesis that strategic behavior or forward-looking expectations
should make the non-cooperative solution more stable.

2.2.3 Optimal demarcations

So far we have considered the elasticity of substitution between skills as
a technologically determined parameter measuring the degree to which a
worker with one skill can substitute a worker with another skill. In doing
so, we disregard the fact that unions may prevent the employer from sub-
stituting workers with different skills (and union membership) to the extent
it is technically possible and economically profitable. It is a salient feature
of the functioning of the labor market that unions define - unilaterally or by
agreement - demarcations and defend these vigorously. Demarcations mean
that the feasible elasticity of substitution may be much lower than what
differences in skills imply.

This poses the question: What is the optimal degree of flexibility (elas-
ticity of substitution) from the point of view of the unions? To answer this
question we may assume that each individual union maximizes V;; as deter-
mined above with respect to o or that the m local unions agree to maximize
a joint utility function

vi=TTvi: Yo6;=1 (37)

with respect to o. As derived above, the first order condition is a = an or

0 = Oop, v (independently of the weights f3;).
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Obviously, demarcations are imprecise instruments of controlling the elas-
ticity of substitution. Nevertheless, it is illustrative to see how the solution
of the model is affected if o, v > 0 and the unions succeed in pegging
0 = Oopt, LU

1
CLupD = m (38)
1 Y
= - — 39
qLUPD ntl 117 ( )
n
Liypp = Q:n+1'r77 (40)
n+1+
Pupp = i (41)

(n+1)-(27+1) 2
e = () - (1) (42)

Viern = ( n )7-( 7 (43)

n+1 14+t

The effects are striking. By comparing (22) - 30) and (38) - (43) it is seen
that perfect demarcations eliminate the employer’s influence on the wage
setting process and any negative externality that may derive from ‘envy’ or
competition between unions. It also eliminates the negative effects (from
the point of view of labor) of competition in the goods market (the indi-
rect competition for the jobs with ‘colleagues’ at other locations increases
with the number of competing firms), leaving the positive effect of increased
competition on total production and employment unaffected. The resulting
welfare increases for unions comes, however, at the cost of reduced profits to
the employers and increasing prices to the consumers”.

Notice that perfect demarcations are not inflexible. (31) implies that the
unions become more flexible (increases ooy i) if the number of skills and
unions, m, grows, or the members of the unions become more risk adverse
or ‘envious’, and that they become less flexible, if the employer gains more

9This is an illustration of the important point made by Binmore et al (1986) that any
change in the utility functions of the parties or their disagreement points affect the outcome
of the game as does a shift in the distribution of the bargaining power as measured by the
exoegneous parameter ¢. The unions’ capture of the control of some parameter, say o, is
a substitute to an increase in €. n the case of perfect demarcation it is a perfect sub
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bargaining power or the competition in the goods market becomes more
fierce.

However, as explained above, except for a very narrow range of parameter
constellations this story is too good to be true (from the point of view of
labor). Outside this range, ooy v is negative and the best labor can do is to
apply ‘imperfect demarcations’, (denoted ID) that is to reduce the feasible
elasticity of substitution to zero. The solution in this case is readily derived
by substituting a,—o = m + (m — 1) - ¢ for a in (22) - (30). It always holds
that Vigrp > Vi if Oopt, LU < 0.

2.3 Local industrial cartels

The most obvious way to eliminate the negative externalities of inexpedient
competition on the local labor market is to form local industrial cartels. For
simplicity we shall here assume that the governing body of the local industrial
cartel attaches equal weight!’ to the utility of the representative member of
each of the m cooperating local unions, i.e. §; = % In this case we have
w;; = ¢; for all j. The substitution and ‘envy’ terms vanish and the objective

function of the local industrial cartel reduces to
Viie = (Li* ‘n- m)7 c G = (Qi* : n)" ©C; (44)

As above - and here with no reservation for the case 1 < 0 < Opax
where the employer may earn some profits during a strike - we shall assume
the disagreement points V;;» = II; = 0 and determine the wage rates by
maximizing the resulting asymmetric Nash expression

In ULIC =&~ IH(Vch) + (1 — 6) ID(HZ) (45)

with respect to In(¢;) assuming the unit costs in all other firms are constant.
The first order condition is

8anLlc
Olng

:(E"YH'“_E))'(1—n_-z,-f2cj)+€zo (46)

0Tn part 3 we argue that a wage setting cartel is incentive incompatible if it does not
attach equal weights to the welfare of the representative member of all cooperating unions.
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Substituting ¢ for ¢; and ¢; in (46) gives the symmetric equilibrium solu-
tion for the wage rates and the unit cost

1

47
e S T T e (=) n )
1
- - 4
1+b-n (48)
Substituting this expression in (14) - (18) gives
n b
= : 4
qr1c n+1 1+b-n (49)
n? b
L e — .
LIC Qric nrl 11bn (50)
1 n 1
PLIC - + (51)

1+n 1+n.1+b~n

- () ()
Vire — ( " ) ( v (53)

n+1 1+b-n)'"

The equilibrium wage rate - as determined in (47) - is always positive,
and the equilibrium solution always stable!’.

The equilibrium solution for ¢r;c and Viy is shown in figure 1a.

From the analysis in the preceding section we have that V7,;; is a monoton-
ically declining function of o (for n > m+ (m — 1) - ¢ = a,—¢. By comparing
(53) and (30) we also have that Vi;c = Vipy at a = 1. The two observations
allow us to conclude, that

+¢

1
VLIC > VLU if o > T = 09 (54)

" To verify that the equilibrium is stable, take the total derivative of equation first order
condition and derive as in the preceding section the largest root of the corresponding (n - n)
transformation matrix:

n—1
0< A =—Fx1
T n . (14b)
The largets root in case of LIC is identical with the intra-firm component A,y 2 in case
of JU for m =1 and 0 = ¢ =0.
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It may sound odd that cooperative wage setting may actually make labor
worse off. The reason is that labor only cooperates locally. Firms compete
and, consequently, so do workers employed in separate firms, although indi-
rectly. Between-firm competition will make the unions go for wage rates that
are ‘too low’. Within-firm competition among skills will make the unions go
for wage rates that are ‘too high’ if the skills are complements (o is ‘low’)
and vice versa if they are substitutes. Consequently, the negative external-
ities due to lack of cooperation across firms may be reduced or increased
through the formation of local cartels. Even though the local unions have
a clear incentive to cooperate there is no a prior: reason to believe that
cooperation makes labor better off if all local unions react in the same way.

If (54) is satisfied and, hence, coordinated wage setting within local indus-
trial cartels improves the welfare of labor, then - as seen by comparing (47)
and (?7) - the result is detrimental to the interests of the employers (and con-
sumers): higher wage costs, reduced profits and higher prices. Consequently,
the parties have opposing interests: if the formation of local industrial cartels
is good for labor, then it is bad for the employers and vice versa.

If demarcations (although imperfect) are practicable, then non-cooperating
local unions is always preferable to local industrial cartels from the point of
view of labor'?.

2.4 Joint unions
2.4.1 No demarcations

Typically, wage earners identify themselves more by their profession or skill
than by the firm in which they are employed, and supposedly more so in for-
mer times than today. Consequently, workers traditionally organized in skill
specific joint unions, whereas coordination across skills within the individual
firms was limited, if at all existing.

As above we shall assume that the wage rate is determined in a bargaining
process, that the parties take the wages of the other skills as given, and that
their relative bargaining power is unaffected.

A joint union organizing all employees with skill j maximizes

Viv = (H‘/ij>ai; Zai =1

2V /Viic = a, which in case of imperfect demarcations (o = 0) reduces to m + (m —
1)-¢>1,a8(m—1)-(1+¢) > 0.
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For simplicity we shall further assume that the governing body of the
joint union attaches equal weight to the welfare of all members, regardless
of where they are employed, a; = % This reduces the utility function of
the joint union to Vj; = V;; , and the utility function of the employers to
that of a representative firm, II;. As under the LU-regime we shall assume
V7 =10} = 0, in fact, with a slightly better justification as the stable range
of o above 1 and below o, is even narrower under the JU-regime.

The Nash expression is

InUyy = e-In(Vi)+(1—¢) - In(IL;) (55)
= e (3 (@m0 ) ) inung) - () )
+(1—¢)-2-In(g;)
= (e 7+2-(1-2)-ml—ci+) ¢)+e-(y-0-9) In(c)
+e-(1—7v-0+4¢) In(w,)+¢c-v-1n(n) (56)

—(e-y+2-(1—¢)) -In(n+1)

from which we derive the first order condition

—¢
<(5 v+2-(1-¢))- T—a+Sa +e (y-o— ¢)) B, te(1=y0+¢) =0
(57)
and the unit cost and wage rate in symmetric equilibrium
m—(m-1)-(y-0-9¢)
c = 58
VT mm D@y Y
a
a+b (59)
By substituting this expression for ¢ in (14) - (18) we get
1 b
= . 60
4 n+1 <a + b) (60)
n b
L = = . 1
JU Qv 1 (a+b> (61)
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PJU=1+”(Q) (62)

14+n n+1. a+b

- () (%)

Vi = ( - )7-( a (64)

n+1 a—i—b)w1

Comparing (25) and (59) shows that the effect on the wage rate of forming
joint unions organized by skill is to eliminate the effect of indirect competition
between workers with identical skill employed at different firms. The wage
rate increases to the level that would have been the outcome of the bargaining
if the unions had faced only one employer. The positive employment effect
(and a welfare gain to the consumers) from competition in the goods market
is reduced, but not eliminated.

The non-negativity condition is independent of the number of firms and,
thus, unaffected by a shift from a merger of local unions to industry-wide
joint unions.

The stability condition in case of joint unions corresponds to the intra-
firm component of Ay,

|- e T
B P s g
Amas 1 = T e (m—1) (65)

m-(1—y-0+¢)-(1—0)-b

derived above.

As explained above and illustrated in figure 1b, the range within which the
equilibrium solution is unstable is broader in JU than in LU. The widening
of the unstable range by shifting from LU to JU is illustrated in figure 1b.

Vi as a function of o has a unique maximum at

= (575 05) - () ©

Contrary to oop. v , Oopt,gu May be positive. In fact, that will be the case
unless both m and ¢ are ‘small’,

2.(L_1
Uopt,JU>0ifm—|—(m—1).¢>¥ (67)

Consequently, Vi is likely to have an increasing branch (in the range
0 < 0 < 0opt,yu) and a decreasing branch (in the range oop v < 0 < Omax)
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There is no unambiguous ranking among JU, LU and LIC. For certain
parameter constellations, Vjy is larger (smaller) than both Vi and Ve

2.4.2 Optimal demarcations

The solutions in this case is given by (38) - (43) above.

Perfect demarcations will improve union welfare if 0 < oy v < 0 <
Omax- In the range 0 < 0 < o4y g the imposition of perfect demarcation
is not possible (as demarcations can only reduce the feasible elasticity of
substitution); imperfect demarcations are irrelevant as Vj; is a declining
function of o. .

oopt Mmay fall with in the unstable range. If so, the best alternative is to
combine JU with stricter demarcations, thereby reducing the feasible elastic-
ity of substitution, o, to the highest possible value consistent with stability
(o = the lower bound of the unstable range). In the following, we shall
denote the organizational regime in which the unions succeed to restrict o to
min(oope, o) JUPD* provided oo i > 0. Imperfect demarcations are only
relevant - the inequality Vjy;p > Vi only applies - if ooy v < 0.

2.5 A single national industrial cartel

The utility function of a single industrial cartel comprising all firms in the
industry is

VNIC:H(H‘/ifj>aiS ZO@ZL Zﬁjzl (68)

For simplicity we shall assume that the cartel attaches an equal weight
to the welfare of the representative member of each local union regardless of
their skill and the firm in which they are employed, i.e.c; = % and 3; = %
In this case the joint utility function reduces to that of a representative local
union Vyre = V;; for w;; = c. The Nash expression to be maximized with
respect to In(c) reduces to

InUyic = e-(7~<ln(nil>+ln(1—c)>+ln(c)>

+(1—5)-2-(ln(ni1>+ln(1—6)> (69)
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and the first order condition to

vt = 1+7+21-(§—1) (70)
- ()
Substituting the latter expression for ¢ in (14) -(18) gives
qnic = n—lkl 1L+b (72)
Lyic = Qnic = n:l_ T 1L+b (73)
Pric = 1—i1-n+12j—n'141—b (74)

lyie = (n—1|—1> '(1ib)2 (75)

n+1 1+b)'"

One might conjecture that cooperating within the framework of one com-
prehensive industrial cartel is always at least as good as any alternative
organizational regime, at least if - as here - there is perfect information and
no transaction cost. However, this is not the case. NI/C' is unconditionally
superior to JU only in the limiting case, 01 = 04y, qu = 02, that is if the
employers have no bargaining power at all and the unions can dictate the
wage rates (e = 1)'%.

For ¢ < 1, Vi > Vyjo within a certain range of ¢.To determine that
range, define the ancillary function G(o) = V,y — Vyio. G(0) has a maxi-
14 2:(1/e—1)

v 7?+(m—1)
responding to a =1 - is g9 = 1:—¢ > Oopt,gu- The smaller root, o1 < oop g1,
has no explicit solution. Vjy > Vyie if 01 < 0 < 09. Consequently, coop-
erating within a single comprehensive industrial cartel is preferable to non-
cooperating joint unions only if there is either ‘too little’ competition between

the skills (¢ < 01) or ‘too much’ competition between skills (o > o3).

mum at o = Oop, v = and two roots. The larger root - cor-

BV;uy = Vyrc at 0 = 04 as illustrated in figure 2d. However, the equilibrium solution
is unstable at o = 05 in case of JU.
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The intuitive explanation is that individual unions do not take the nega-
tive employment effect on other unions into account. They will therefore be
more ‘militant’ in their wage demands than an all-encompassing industrial
cartel. This is reflected in the compromise wage rate which results from the
bargaining process. The result resembles the one derived by Calmfors and
Drifill (19xx): A fully decentralized and a fully centralized labor marked are
likely to result in lower wages rates and higher employment than a labor
market dominated by a few independent unions. However, as this analysis
stresses: This does not mean that a such an organization of the labor market
is irrational from the point of labor; the increased ‘militancy’ may make up
for an insufficient bargaining power.

3 The optimal choice of organization

3.1 Review of results

Of the eight organizational regimes analyzed above, four can be ruled out
as inferior from the point of view of labor. LUPD was found not feasi-
ble, as ooy < 0 for relevant values of m and n. By comparing (76) with
(53) and (30) we can readily establish!* that Vy;c > Viyip > Vip and
Vnic > Vire. This reduces the field of candidates to four, JU, JUPD* =
JU(min(oopt.gu, ow)), JUID, and NIC, all of which may be preferred de-
pending on the constellation of the parameters m, v, €, o, and ¢.

This leaves us with the following possibilities:

(a) Oopt,gu < 0. = Vjy is a monotonically declining function of o intersect-
ing Viy;c from above at 0 = 09 = 1% Perfect demarcations are not feasible.
If imperfect demarcations are feasible, the best choice is JUID regardless of
the value of o. If imperfect demarcations are not feasible, the best choice is
JUI0< o <op,and NIC if oy < 0 < Opax.

(b) 01 < 0 < oot gu- - Vyu is an increasing function of o in the range
0 < 0 < 04y and a declining function in the range o, < 0 < Omax. JUID
is irrelevant for all values of o. If ¢ < min(o,p, o), then the best choice is
JU. If ¢ > min(o,py, o1p) and perfect demarcations are feasible, then JU P D*
is preferable for any value of o > min (o, 05). If perfect demarcations are
not feasible, the best choice is JU if ¢ < oy, , and NIC if o > oy,

14To see that Vivzo > Viurp substitute a(oc = 0)-6, # > 1, for n and derive the limit of

F(6) = ‘XJ\IUIFD = g(ﬁffg;:w for = co. Lim(F(0)) >1asb>~yfore<1.
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