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Abstract

In this paper we investigate trade union formation. To this end we apply a model with two
types of labour where the interests of both groups of labourers are represented by either ajoint
(industry) labour union or by two independent group-specific (professional) labour unions.
We investigate whether, and if so, under which conditions, it is beneficial for at least one
group of labourers to form its own independent union; or whether it is in the interest of both
groups to have a joint industry labour union. Applying the (asymmetric) Nash bargaining
solution, we find that under reasonable conditions, it is beneficial for at least one group of
labourers to form its own independent labour union. In this case a joint union must be
considered as an unstable institution. The profit share, however, is aways higher if the firm
bargains with a joint labour union. This explains why employers vehemently oppose recent
split offs of specialized labour groups from existing industry unions and from tariff unions.
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1. Introduction

Merger activity between labour unions' has a long history in Western industrial-
ized countries. A large number of mergers during the 20th century is documented
by, for example, Chaison (1980) for the US, Griffin and Scarcebrook (1989) and
Campling and Michelson (1997) for Australia, and by Buchanan (1974, 1981) and
Waddington (1992) for the UK. For some countries, such as Australia, this trend
has accelerated at the end of the century (compare Campling and Michelson,
1997). The structure of German labour unions has recently changed along similar
lines. During the last years of the last millennium we observed a series of sig-
nificant mergers of formerly independent labour unions. This series commenced
with the unification of the IG Bau-Steine-Erden (IG BSE) and the Gewerkschaft
Gartenbau, Land- und Forstwirtschaft to form the industry union IG Bauen-Agrar-
Umwelt (IG BAU) in January 1996.> The next was the IG Bergbau, Chemie,
Energie (IGBCE), which came into existence in 1997 through a merger of the IG
Bergbau und Energie (IGBE) with the IG Chemie, Papier, Keramik (IGCPK)
and the Gewerkschaft Leder (GL). In 1998 the labour union Gewerkschaft Tex-
til und Bekleidung (GTB) joined the IG Metall, followed by the Gewerkschaft
Holz und Kunststoff (GHK) in 2000. The most important merger, though, was
the constitution of Verdi in 2001, which was a merger of five independent labour
unions: Deutsche Angestellten-Gewerkschaft (DAG), Deutsche Postgewerkschaft
(DPG), Gewerkschaft Handel, Banken und Versicherungen (HBV) and IG Medien,
Gewerkschaft Offentliche Dienste, Transport und Verkehr (OTV).?

The nature of the forces and the processes that lead to union mergers are
varying and depend on the particular institutional context.® Yet, irrespective of
the underlying reasons and forces that led to, and the institutional framework that
allowed for the realization of a particular merger, the concerned unions apparently
spent a lot of money and effort in order to materialize the merger: Manifold obsta-
cles must be surmounted and sometimes substantial opposition must be overcome
before a new labour union could come into existence. In view of this effort spent
in order to create large and arguably powerful (industry) labour unions, it is as-
tonishing that, in Germany for example, during the last few years an opposite
trend arose: ‘Small’ professional unions (craft unions), which formerly had tariff

"The notion ‘union merger’ is used very broadly and includes both consolidations and transfers
of authority.

’IG means Industriegewerkschaft, i. e., industry union.

2At the end of the year 2007 Verdi had 2.2 million members. The effects of the foundation of
Verdi and the subsequent developments in the post-merger phase are documented and analysed
by Keller (2005).

*Compare, for example, Morris (1986) and Campling and Michelson (1997).



unions together with larger industry unions, fought for their right to negotiate
independently with the employers. A notable example is the Vereinigung Cockpit
(VC) which has become the recognized and established representative of the pilots
in wage negotiations. Subsequently the physicians’ association Marburger Bund
negotiated for the first time for a separate wage agreement in 2006. And most
recently, the engine drivers’ association GDL (Gewerkschaft Deutscher Lokomo-
tivfithrer) fought for almost 12 month with the Deutsche Bahn for a separate wage
agreement. — Apparently, in any case the separating employees do not feel well
backed by the representatives of the large industry union, and believe that they
may negotiate for more than what they got in joint negotiations.

This raises the question which of the two strategies — building up joint, en-
compassing large labour unions, or the creation of small profession-specific unions
consisting of a homogeneous membership — is actually in the labourers’ (mu-
tual) interest. Do the respective employees benefit from joint negotiations with
the employer(s), or may some group of employees suffer from joint negotiations
relative to what they could have obtained in autonomous negotiations? The docu-
mented recent tendency towards separate negotiations suggests that some groups
of labourers, at least, have not benefited from joint negotiations, or believe that
they can negotiate for more on a stand-alone basis. — In this paper we seek to
shed some light onto this issue. To this end, we use a microeconomic bargaining
approach with two types of labourers being imperfect substitutes in production.

We are, of course, not the first developing a model to scrutinize the effects
of potential mergers (or separations) of trade unions, namely of profession-specific
trade unions (craft unions) at firms’ level.> To our knowledge, Horn and Wolinsky
(1988), Davidson (1988) and Dowrick (1989, 1993) were the first to analyse the
effects of co-operation between different trade unions on negotiated wages and em-
ployment. With the exception of Dowrick (1989), who makes use of co-operative
game theory, these authors apply Rubinstein’s alternating-offer game to investi-
gate the effects of trade-union centralization on labour market negotiations. While
Horn and Wolinsky (1988) and Dowrick (1993) allow for varying degrees of comple-
mentarity and substitutability between the two types of labour, Davidson (1988)
and Dowrick (1989) assume that production requires one type of homogeneous
labour only. Starting from the work of Horn and Wolinsky (1988) who investigate
the bargained wage contracts for a single firm, Davidson (1988) and Dowrick (1989,

*Mergers between trade unions may take place either along firms (of the same industry) and
industries or along professions. In the first case a merger implies a centralization along the indus-
try dimension; in the second case, along the dimension of profession. In the literature, the first
mode of centralizations is frequently referred to as vertical centralization; the second, as hori-
zontal centralization (cf., for example, Giirtzgen, 2003). Actual mergers frequently include both
dimensions. For example, German trade unions merged along both industries and professions.



1993) do so for either a duopoly or an oligopoly. Explicitly taking into account a
firm’s competitors allows for both output market effects and alternative patterns
of unionization: the possibility of vertical centralization of trade unions (i. e., joint
negotiations on behalf of labourers of different firms). More recently, Giirtzgen
(2003) extends the analysis of Dowrick (1993) to multiple firms and various types
of labour. Yet, this is done for the special case of a Leontieff technology, where
there is no substitutability between different types of labour, thereby limiting the
applicability of her results.

Although each of these contributions focuses on some other aspect of the
topic, they have a common feature: All authors focus on equilibria on the labour
demand curve. However, we know that, apart from the competitive equilibrium,
allocations on the labour demand curve are not Pareto efficient. Thus, whilst
these authors explore whether or not employees can do better by adjusting the
organizational structure of trade unions, they ignore the possibility for Pareto im-
provements which may (simply) be realized by changing the agenda of negotiations
with employers. Good arguments, positive and normative, can be made in favour
of efficient labour market contracts. From a positive point of view, labour unions
seldom have the power to dictate wages (monopolistic union),® and labour unions
and employers’ associations typically do not bargain over wages alone (right-to-
manage approach), but negotiate for working conditions, working times, workforce,
job guarantees etc. as well. It is therefore reasonable to assume that unions and
firms bargain, either directly or indirectly, about both wages and employment,
rather than about wages alone. From a normative perspective, there is no reason
why rational parties should relinquish any potential of mutual gains. Once they
discover that there is some scope for mutual benefits, we should expect them to
exhaust this potential; and if they won’t, we should advise them to do so! In fact,
even if there were evidence that the bulk of labour market conflicts is settled on
the labour demand curve, the normative argument still applies — and thus calls
for a thorough inspection of (axiomatic) solution concepts in the context of labour
market negotiations.

On grounds of these arguments, we complement the theoretical literature on
union mergers by using formal concepts of co-operative game theory to model
efficient solutions of the labour market conflict.” In particular, we assume that
the employers’ federation (firm) and the respective labour union bargain about

*Horn and Wolinsky (1988), p. 485f, criticize those who (simply) assume that unions are
setting wages unilaterally rather than participating in some process of bargaining with the firm.
We fully agree with this critique.

"A prerequisite for an application of co-operative game theory is that the underlying institu-

tional framework guarantees that contracts are legally enforceable. But this premise can well be
taken as granted in Western economies.



both the wage rate and the employment level, and eventually settle their conflict
according to the (asymmetric) Nash bargaining solution.®* Presuming this mode
of settlement of the labour market conflict, we scrutinize the conditions under
which horizontal trade union mergers may be favourable or unfavourable for the
involved parties. This paper thus illuminates the structural features under which
horizontal mergers may be expected to occur or may be regarded as stable (with
respect to group specific split offs). In this sense the present paper proceeds along
the lines of Horn and Wolinsky (1988) and Dowrick (1993) who focuses on possible
co-operation between different craft unions at the firm (or industry) level.

2. Outline

In order to focus on the pure effects of labour-market negotiations between labour
unions and an employers’ federation, we abstract from non-labour factors of pro-
duction and from any potential non-competitive behaviour on any market other
than the labour market. We thus consider a competitive industry producing a
homogeneous output, by means of two types of labour, which for expository pur-
pose we call high- and low-skilled labour. In general, the interests of each group of
workers may be represented by a corresponding group-specific, professional labour
union. In this case the employers’ federation (or the firm) has to negotiate about
wages and employment with each labour union separately. As an alternative orga-
nizational scenario, we consider the possibility that both labourer groups unite and
form an industry labour union acting on behalf of both groups’ interest. Naturally,
we should expect such a uniting to emerge only if this is beneficial for both groups
of labourers. Similarly, we should expect a united labour union to break asunder
if it is in the interest of, at least, one group to constitute a separate, independent
labour union. We therefore contrast the outcome of the labour market negotia-
tions between the firm and the two separate labour unions with the bargaining
outcome when both labour groups form an industry union. In this way we are able
to explore whether or not, and if so under which conditions, either of both groups
faces an incentive to leave the joint labour union and to form a professional labour
union. To this end we commence our analysis with the case where each group

8Efficient Nash bargains have been established in labour market economics by McDonald and
Solow (1981), Creedy and McDonald (1991) and others, and have subsequently been applied by,
for example, Bayindir-Upmann and Raith (2003, 2005), Boeters (2004) and Gerber and Upmann
(2006).
It has well been recognized that different solution concepts may bring about diverging compar-
ative static effects (compare, for example, Gerber and Upmann, 2006). It would thus not be
surprising if the consequence of union mergers were to vary with the solution concept applied as
well. Yet, it is beyond the scope of this paper to extend the analysis to a series of alternative
solution concepts. This issue must thus remain open for future research.



of workers is represented by a group-specific, or professional labour union, and
proceed with the analysis of a joint, or industry labour union. Then we explore
the stability of the two alternatives, that is, whether or not the coalition of the
two groups of labourers can be expected to survive.

We find that a merger of two independent labour unions may give one group
of labourers less than they would have achieved if they had negotiated separately;
and this unfavourable effect may be dramatic: Although, we hold the institutional
framework fixed (for example, the same solution concept is used before and after
the merger), and we treat the situation between the two groups basically symmet-
ric, it may happen that the bargaining outcome achieved under joint negotiations
leaves one group of workers with the competitive wage and employment level. This
outcome is clearly unsatisfactory for the respective group, since it would have ob-
tained more under separate bargains. Specifically, if both labourer groups have
the same bargaining power and firms use a Cobb-Douglas technology, at least one
group of labourers benefits from remaining independent (or constituting its own
professional labour union); and under full symmetry, this is true for both groups
of labourers. Thus, joint bargains may even be unfavourable for both groups of
labourers.

The driving forces behind this remarkable result are twofold. Firstly, since
both groups of labourers aim at a higher wage and employment level, their inter-
ests are symmetric — and in this sense rival. This effect is further strengthened if
the two types of labour are complements in production, for complementarity tends
to provide each group with a greater effective bargaining power in separate nego-
tiations. Secondly, the joint labour union may trade a higher welfare of one group
for a lower welfare of the other. This process of substitution may eventually leave
one group with its reservation utility: the competitive outcome. As a result, if the
interests of both groups are parallel and the rationales for a merger thus coincide,
a merger turns out to be more problematic. — This finding is also consistent with
the empirical literature:

The data [...] could possibly indicate that, where the unions planning to

merge share the same underlying motivations, the merger process is more

likely to be problematic than cases of merger where the rational is quite

different for each of the unions involved. (Campling and Michelson, 1997,

p. 240.)

3. The Model

The group of high-skilled (low-skilled) workers consists of a total mass of Ny (Ny)
labourer households, all of which are assumed to have identical preferences.® Each

9For ease of presentation we will speak of Ny (Ny) laborer households in the following.



household is either employed at the full regular working time or has no job at all.
An employed household receives a wage income equal to the (real) wage w; and
obtains a corresponding utility level of uw;(w;), i = H, L, where u; : R, — R, is
the representative household’s utility function. An unemployed household, how-
ever, attains some fixed utility from the consumption of leisure and unemploy-
ment benefits, say #;. We assume that u; is twice continuously differentiable with
u, > 0,u! < 0, and that there exists some w; > 0 with u;(w;) = u;. Hence,
w; := u; () is the reservation wage below which no household of type i is willing
to work. This implies that labor supply of group 7 equals zero for all w < w;, equals
N; for all w > ;, and is indeterminate, i. e., it is set-valued and equal to [0, V]
for w = w;. The interests of all workers, high- and low-skilled, are represented by
either two labour unions or by one joint labour union, depending on the mode of
organization of the work force. In any case, each labour union is assumed to act
on behalf on its members’ interest, maximizing the sum of its members’ utilities.

On the other side of the labour market there is a firm, or an industry, produc-
ing its output by means of high- and low-skilled labour. Assuming that all other
factors of production are fixed, these two types of labour are the only variable
factors, and the production function may be written as f : RS — R, : (H,L) —
f(H,L) =Y, where H and L denote the employment levels of high- and low-skilled
labour, respectively.! We assume that f is twice continuously differentiable, with
both types of labour possessing positive, fg, fr > 0, but decreasing marginal
products, fyu, frr < 0. (Subindices of f denote partial derivatives.) Moreover,
let f(0,L) = f(H,0) = 0, VH, L, and assume that f; — oo for i — 0,i = H, L,
and f(Ng,Np) < Nywy + Npwy,.

The interests of all firms are represented by an employers’ federation seeking
to maximize aggregate profits. Normalizing the price of the output good to unity,
aggregate profits equal

M(wy,wr, H,,L) := f(H,L) —wyH — wL,

where wy and w; denote the wages of the high- and low-skilled workers respec-
tively. Differentiating the employers’ objective function (profits) with respect to
w; and L;, holding the level of Il constant at, say, m, reveals that their indiffer-
ence curves (iso-profit curves) are increasing in L; until f; = w;, and decreasing

107f the industry consists of identical competitive firms employing a linearly homogeneous
production function f : R® — Ry : (H,L,K) — f(H,L,K), where K denotes the level of all
fixed factors of production, the aggregate production function coincides with firm-level produc-
tion function. That is, f may equally be interpreted as a firm’s or as the industry’s production
function.



afterwards:
dw; fi—w;

dLZ I=n N Lz

Note that
w; = fZ(H,L), ’i:H,L,

characterizes the inverse aggregate labor-demand curve for type i—labour, given
the employment level of the other type.

3.1. Bargaining with two independent labour unions. In case of separate
bargains, where each group of labourers has formed its own union, the labour
union of type ¢ labourer households, maximizes the aggregate utility of these N;
households; or, in a framework of uncertainty, it maximizes the representative
members’ expected utility:

U, (w;, L) = L ui(w;) + (N; — L;) 4,

where i = H, L denotes the mass of workers who obtain a job.!! Differentiation of
the union’s utility with respect to w; and L;, holding the level of ¥; constant at,
say, 1;, shows that the union’s indifference curves are downward sloping whenever
w; is above the reservation wage wj:

d’LUz' - _uz(wz) — ﬂi
dL; | wi—p: Lul(w;)

<0.

Gerber and Upmann (2006) have shown that in such a setting the negoti-
ations between the firm/employers’ association and a labour union constitute a
bargaining problem in the sense of formal bargaining theory. For this reason we
omit a corresponding proof and the translatation of our economic problem into
the utility space, but study the bargaining problem in the wage-employment space
directly.

We assume that both the wage rate and the employment level are determined
by negotiations between the respective labor union and an employers’ federation
in an efficient way. That is, once an agreement is reached there is no room for re-
negotiations such that both parties can be made better off. Gerber and Upmann
(2006) provide a couple of arguments in favour of efficient bargains. Although ar-
guments may be found why negotiations may stop short of an efficient outcome, for

H1n accordance with our previous terminology we will speak of L; as the number of employed
workers.



example, imperfect information and uncertainty,'? we shall follow their arguments
here and assume efficient bargains.

Suppose that the negotiations between each labour union and the employers’
federation take place simultaneously. Alternatively we may allow for sequential
negotiations, where contracts may be cancelled and re-negotiated if, after a con-
tract has been signed, the firm has subsequently agreed upon any contract with
the other labour union different in one or the other aspect from the contract which
has originally been assumed (or even signed). That is, we may think of sequential
negotiations, if we were to allow for a multilateral right to give notice, effective
if and when either party has subsequently signed a contract with another party
which diverges from the contract which has initially been expected to materialize.

As is well known we can characterize the outcome of any efficient bargaining
solution as the intersection of two curves in the employment-wage space. Focusing
on the (asymmetric) Nash bargaining solution, the outcome of the negotiations
between the firm/employers’ association and the labour union of type i labourers
may be found as the point of intersection of the Nash curve with the Pareto curve.
Both curves can be derived as the solution of the following maximization problem:

max [\IIZ (’LUZ', Lz) - Nzﬂz] Hi [H(wH’ wLa H’ L)] l_p‘i

w;,L;

= [Lz' ('U:z('U)z) - ﬂi)}ui [f(H, L) —wyH — wLL} e

where p; € [0,1] and 1 — p; represent the bargaining power of the labor union of
group ¢, ¢ = H, L, and the employers’ federation, respectively. The first-order con-
ditions of this maximization problem yield, for each bargaining problem, the Pareto
curve and the Nash curve. The former is defined as the set of all employment-wage
combinations such that both parties’ indifference curves are tangent to each other,

_ wguy(wg) wy
OH(wH) o UH(wH) —ug B W — fH(Ha L) ’ (1)
ou(wy) = et 2)

uL(wL)—ﬂL wL_fL(HaL) ,

2Dye to the similarity of the formal analysis of the efficient bargaining model with the right-
to-manage approach, the monopolistic union, and the insider-dominated union, which has been
demonstrated by Creedy and McDonald (1991), Bayindir-Upmann and Raith (2003, 2005) and
Upmann (2008), we may expect that an analysis similar to the present one holds for alternative
labour market models as well.



while the latter determines the bargained wage as the weighted average of the
marginal and average productivity of labor, net of the cost of other factors,'

wr = BT 0 (), ®)
wy = DT ). (1

Taken together, equations (1) to (4) yield a system of four equations, the solution
of which gives the negotiated wages wy and w; and the negotiated employment
levels H and L — and correspondingly the equilibrium payoffs of the three parties:
Uy (i, H), Oy (g, L), Ty, 0y, H, L).

It is illustrative to solve equations (3) and (4) for the negotiated wage rates,

yielding
Wy = ﬁHY _ﬂ_fLL + (1 —9u) fa
wr = ﬁL# + (=) fr,
where fg 1= L0=BL) ang g = wel=un) 5o 5 ¢ [0,1]. Apparently, the nego-

1—pgprL 1—pmpr
tiated wage rate of group i is a weighted average of its marginal product, f;, and

the profit per worker (before labour cost) if the other factor were paid its marginal
product. (Y — f;L_;)/L;.

We may equivalently express the bargaining outcome in terms of wage shares,
generally defined as w; := w;L; /Y. This is easily achieved by multiplying equations
(3) and (4) by L;/Y, arriving at

) ) H

on = (1= 00) + (01— ) L2 (5)

. X L

ou = (= )+ (1= ) (6)
and solving for @y and @y, yielding

. Hfy  Y-Lfi—Hfy

wg = = + 77H ~ ’

. Lfn Y—Lfi—Hfu

wrp = Y + Ui ~ .

These equations unveil that the negotiated wage share equals the competitive wage
share Llel plus a fraction 7); of the share of the fixed factor if all factors were paid

their marginal products Y_Lh#

131t is straightforward to verify that the Pareto curve is increasing and the Nash curve is
decreasing in the (H,wg)-space, respectively in the (L, wr)-space.
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CD Production Function. For both illustrative purposes and the sake of tractabil-
ity, we elaborate the case where firms’ technology can be characterized by a Cobb—
Douglas production function,

Y = f(H,L) = aH*L*" | ag,ar € (0,1), ag+ap <1

where a := K*, with o := 1 — ayg — ar, includes all fixed factors of production.
With this specification of the production function we are able to derive more
insights when the assumption of a general production technology brings about
some ambiguity. In particular, with the assumption of a Cobb-Douglas production
function, we are able to write down the wage shares, and thus the profit share,
as a function of the parameters of the model. Substituting the Cobb—Douglas
production function into equations (5) and (6) we obtain

&

a(1—ar) + (1=0g)ag = ag + fg(l—ag—ag), (7)
(l—am) + (1=np)ar, =ap+q(l—ap—ag). (8)

H

&

L

Using the definition of 7;, differentiation of @; shows that the wage share of each
group is increasing in its own but decreasing in the complimentary group’s bar-
gaining power.

Substituting the Cobb-Douglas production function into the Pareto curves,
equations (1) and (2), these reduce to

. Wy

og(w = — 9

wlin) = o)
. wr,

or(w = —. 10

(Wr) E—— (10)

Symmetric Bargaining Power. In the symmetric case where both unions have the
same bargaining power, ug = jur = i, the wage shares simplify further to*

Op = OzH+/L(1—OéL) Gy = Q/L‘i‘lu(l _aH) (11)
1+ p ’ L+ p '

The equilibria of the two labour markets, one for the high- and one for the
low-skilled workers, are depicted in Figures 1 and 2 for the following parameter
specification: f(H,L) = 5H%% L0265\ p = yp = p=1/2, Np = 1.1, Ng = 1.7,

Note that the wage share of, say, group H falls short of the wage share this group would
have negotiated, if the other factor (group L) were paid its marginal product. In this case the
wage share would have been & = ag + (1 — ar), which coincides with the result obtained by
Baymndir-Upmann and Raith (2003), see eq. (10) therein.
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Fi1GURE 1. Equilibrium for the high-skilled workers

ug(w) = ug(w) = yw and Gy = 4y = /2, implying Wy = w; = 2. For this

specification the equilibrium values are:

Wy = 2.29216, W = 2.53744, H =1.35661, L = 0.71984,

Uy =253952, U, =1.68428, II=0.409859, ¥ = 5.34599,

wg = 0.581667, wr = 0.341667, wn = 0.0766667.

The horizontal line at w = 2 represents the reservation wage, w;; and the
downward sloping line, the (respective) labour demand curve, f;. At the point of
intersection of these two curves, the Pareto curve, P;, originates and is upward
sloping until it reaches the zero-profit curve (dashed curve). The downward sloping
line between the labour demand curve and the zero-profit curve is the Nash curve,
N;, which has a unique point of intersection with the Pareto curve characterizing
the equilibrium of the (respective) labour market. The thin elliptic curves are lines

of a constant Nash product.

3.2. Bargains with a united labour union. We now consider the case where
both groups of labourers have formed a joint labour union which acts on behalf
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FIGURE 2. Equilibrium for the low-skilled workers

of all labourers’ interests. In accordance with our previous specification of the
objective functions of the two separate unions, we assume that the utility of this
joint union is the sum of the utilities of its constituents:'®

V(wg,wr,H,L) == Hup(wy) + (Ng — H)ag + Lug(wy) + (N — L) 4y, .

In negotiations with the employers’ federation, the parties bargain about
(wg,wy, H, L) simultaneously. The bargaining outcome is thus obtained as the
solution of the maximization problem:

max  [U(wy,wg, H, L) — Ngiig — Nyig]" [(w, L)]' ™

=[H (up (wi) —g) +L(ug(wy) —a,) " [f(H, L) —wy H—w, L] ",

where p is some weighted average of the bargaining power of the high- and the
low-skilled workers, and we thus have p € [min{pugy, pur}, max{ug, ur}].'® The

15This assumption is also standard in the literature, compare, for example, Davidson (1988)
and Dowrick (1989, 1993).

16The bargaining power of the joint labour union may, for example, be equal to the arithmetic,
the harmonic or the geometric mean of p g and ur,, but it may also be equal to either min{u s, pr. }
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first-order conditions of this maximization problem are given by

*

* _ wH
op(w)) = i (13)

wz - fL(H*: L*) ’

wy = gy EE) 20y, 1), (15)
where
) 7 . 1 L*(ur(w})—ur)
= = s d R = — -
S I (o U B H(up (i) — )

Carefully observe that conditions (12)—(15) coincide with the corresponding
conditions (1)—(4) for separate negotiations, except that py and pr have been
replaced by pj; and pj, respectively, which we call notional bargaining powers for
future reference. This is a subtle, though important difference, which crucially
affects the negotiated wage rates: In the case of a joint labour union, the (rela-
tive) weights attributed to the marginal and the average products of labour are
modified, compared with the weights in case of separate bargaining. This modifi-
cation consists of two components: Firstly, the (relative) bargaining power of the
joint labour union is some weighted average of those of the two single unions, ug
respectively pr, which are now replaced by u. This implies, ceteris paribus, that
the post-unification bargaining power is lower for the labour union with the higher
pre-unification bargaining power, and higher for the other one. Secondly, the fact
that the joint labour union takes into account the utilities of both groups of em-
ployees results in the appearance of the additional term (1 — )R and (1 — p)R™!
in the denominator of pu}; and pj, respectively. Since R depends on the equilib-
rium values of H,L,wy and wy, the notional bargaining powers uj; and uj are
endogenous as well.

Note also that
p>py and  p> g,
because (1 — p)R and (1 — p)R™! are both non-negative. The notional bargaining
powers can thus not be larger than the actual bargaining power of the joint labour
union — and they are strictly smaller if R € (0, 400). In other words, the notional
bargaining power of the joint union is for each group of workers lower than the
average bargaining power of the autonomous labour unions. This suggests that

or max{pg, pr}. How p is composed of pg and pr should reflect the mode how the unification
of the two labour unions is pursued. But this is not an issue here.
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‘on average’ the Nash equation is shifted downwards when compared with separate
bargains, which in turn implies, ceteris paribus, a lower negotiated wage rate ‘on
average’. — Whether or not the each group of labourers actually benefits or
suffers from the bargains of the joint union is the issue of the next section. For
the moment, it is instructive to solve equations (14) and (15) for the negotiated
wage rates, yielding

* * Y* - fLL* *
wp = Mg, * (1 —ng)fum, (16)
wy, = eyt A =m)f, (17)
where 0} = “1}{_ (IEZ%) = rp and nf == “12_(;;;% ) — ﬁ—R;{. Equivalently expressing

the bargaining outcome in terms of wage shares we obtain

. H*fH *Y*_L*fL_H*fH
Wg = v + N v+ )
oo DI Y- L= H'fa

Note that the wage share of each group is increasing in 7, 1 = H, L. Similar to
negotiations with separate labour unions, the negotiated wage rate of group 7 is
a weighted average of its marginal product, f;, and the profit per worker (before
labour cost) if the other factor were paid its marginal product, (Y — f_;L_;)/L;;
but the weights of the two factors differ: 7; has been replaced by 7; under joint
bargains.

CD Production Function. For the special case of a Cobb-Douglas production func-
tion equations (16) and (17) may be written as

(1—ag—ay)p
o= gt (l— 1—n5)ay = 18
W ny(l—ar) + (1-ny)ay = ay + 1+ R ) (18)
. . . 1—ayg —ap)uR
G = o) + (e = oy + 0Ol )

For our specification given on page 11 the equilibrium values for a joint labour
union are:

wy = 2.2876, wy = 2.2876, H* =1.33849, L* = 0.702375,

Uy =2.53569, U7 =1.62466, II" =0.606665, Y™* = 5.27535,

wy = 0.580422, w; = 0.304578, wf = 0.115.
This outcome is illustrated in Figures 3 and 4 and contrasted with the outcome
under independent negotiations. It is important to realize that the equilibrium

values imply that the notional bargaining powers in fact decrease in the course of
unification: pj; = 0.396078 < 1/2 and p} = 0.256039 < 1/2.
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FIGURE 3. Separate and joint negotiations for the high-skilled workers

3.3. Who may benefit from splitting the joint labour union? We have
characterized the equilibria of the labour market under both organizational struc-
tures of the labour force. It is now natural to ask whether separate bargains are in
the interest of each group of workers, or separate negotiations may be favourable
for at least one group. For a split of the joint labour union to be beneficial for
an employed labourer, his/her wage rate must be higher under separate negotia-
tions when compared with joint negotiations. An alternative to a comparison of
the wage rates is the comparison of the bargained wage shares. While the first
approach ignores any employment effects, the latter takes the point of view of the
labour union as a group. — We shall investigate both variables.

We have already seen that the Pareto curves under separate and joint bargains
coincide. Thus, if joint negotiations were to lead to the same employment levels as
under separate negotiations, the negotiated wage rates must coincide as well. For
this reason our main interest is directed towards an inspection of the Nash curves
under both organizational structures. We know from equations (3) and (4) and
(14) and (15), that the Nash curves under joint negotiations coincide with those
under separate negotiations, except that py and p; have been replaced by uj,
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FIGURE 4. Separate and joint negotiations for the low-skilled workers

and uj, respectively. That is, the relative weights attached to the average and the
marginal product of labour differ under both scenarios. More precisely, if for, say,
group H workers we have puy > pj;, the wage formula under separate negotiations
puts a higher relative weight onto the average product of labour than does the
wage formula under joint negotiations. For this reason the Nash curve is ceteris
paribus shifted downwards under joint negotiations, if

1+ ppR
> puy S > p— 20
pa > P R (20)
Similarly we obtain for the group of low-skilled workers:
. 14+ pu,R!
pL > e > p— et (21)

1+R1

Since the fractions on the right hand sides of (20) and (21) are both (weakly)
smaller than one, and since min{uy, ur} < p < max{ugy, pr}, it must be true
that at least the larger of {ug, pr} exceeds its ‘starred’ value uf. For that reason
we find:
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Proposition 1. For at least one group of labourers the actual bargaining power
under separate negotiations exceeds its notional bargaining power under joint ne-
gotiations.

Consequently, a higher value is associated with the average product of labour
in wage equations (3) and (4) when compared with (14) and (15), respectively.
Due to concavity of f the average product of labour exceeds its marginal, implying
that ceteris paribus the Nash curve under separate negotiations lies above the Nash
curve under joint negotiations, for at least one group of employees.

It is noteworthy that conditions (20) and (21) may be fulfilled simultaneously,
and thus both Nash curves may be shifted downwards under joint bargains.

Corollary 1. It may happen that the actual bargaining powers of both groups of
labourers are higher under separate bargains when compared with their correspond-
ing notional bargaining powers under joint negotiations.

This can best be seen for the special case of equal bargaining power. In the
symmetric case where both unions have the same bargaining power, ug = yup = u,
conditions (20) and (21) are clearly both fulfilled, implying that joint negotiations
lead, ceteris paribus, to a downward shift of the Nash curves for both labour
unions. Since the Pareto curve has positive slope, a downward shift of the Nash
curve implies both a lower wage rate and a lower employment level.

In general, however, the wage and employment levels of both labourer groups
vary as either Nash curve shifts. This implies that the Nash curve of, say, type
H labourers is affected by a change of both the employment level and the wage
rate of type L labourers. In order to see this, totally differentiate the Nash curve
equation of high skilled labourers, equation (3), for some given level of H, yielding

Hde = (Y—wLL—fHH) dﬂH + ((1_,“'H)HfHL_,U'H(wL_fL)) dL — [LHL d’LUL

Since the first bracket term is positive, a higher bargaining power shifts the Nash
curve upwards, an effect which we have already seen. The second bracket term is
composed of two effects: The first term reflects the fact that a higher demand for
the low-skilled workers positively (negatively) affects the marginal product of the
high-skilled workers if both factors are complements (substitutes) in production;
and, clearly, any increase in the productivity of labour positively affects the Nash
curve.'” However, there is also a negative cost effect of the L-type labour market

171f both types of labour are complements, a reduction in the employment of type L labour
reduces the demand for type H labour as well. A leftward shift of the labour demand curve,
however, also implies a leftward movement of the Pareto curve, further strengthening the negative
employment effect while mitigating, and possibly (over-)compensating, the negative wage effect.
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equilibrium onto the potential profits per H-type worker. When the wage rate
of type L workers exceeds their marginal product, any increase in L reduces the
available net profits which may be negotiated between the firm and type H workers.
A similar argument applies to an increase of the wage rate paid to type L workers.
A higher wage wy, reduces the amount which can be divided by the firm owners
and H-type workers. In sum, while a higher (notional) bargaining power leads
ceteris paribus to an upward shift of the Nash curve, second-order effects on the
Nash curve of type H workers originate from varying levels of L and wy,. A higher
wage rate paid to the L-type workers leads to a downward shift of this curve,
while the effect of a higher employment level of L-type labour is ambiguous if
both factors are complements, but is negative if they are substitutes. In sum,
one might argue that the Nash curve for each group makes a downward move, if
previously independent labour unions unite and start bargaining collectively. Yet,
as we may infer from Figure 3 the effect of unification may be ambiguous: The
Nash curve under joint negotiations lies above the original Nash curve for low
values of H, but below for high values.

Thus far we have considered possible shifts in the Nash curve, but it is equally
important, at least, to realize that the shape of the Nash curve under joint bar-
gains differs from the shape of the Nash curves under separate bargains as well.
In particular, we shall see that while the Nash curve under separate bargains is
monotonously decreasing and lies strictly above the labour-demand except at its
origin on the zero-profit curve, neither of both properties holds under joint bar-
gains. In order to explore the shape of the Nash curve in more detail, we firstly
determine its endpoints and then elaborate its slope. Consider the Nash-curve for
type H labourers, equation (14), for some fixed tuple (L, wy) with L > L, wy, > 0y,.
We know that, by definition, (H, wy) is the point of intersection of the labour de-
mand curve with the labour supply curve (reservation wage) and thus satisfies
wy = fg(H,L). In addition, define (H° wY%) as the point of intersection of the
labour demand curve with the zero-profit curve, that is, the pair (H?,w%) is im-
plicitly defined by w% = fy(H° L) and f(H® L) — wyL — w%H® = 0. (And
analogously we define (L° w?).)

Lemma 1. Under joint negotiations the end points of the Nash curve for type H
and type L labourers are given by (H°, w%) and (H,wy), and (L°,w?) and (L,wy)
respectively.

Proof: Consider a pair (H,wp) on the labour demand curve, i. e., satisfying
wy = fy(H,L). Substituting this pair into the Nash curve, equation (14), this
As a consequence, even if we had a, ceteris paribus, constant Nash curve for one type of labourers,

the guaranteed downward shift of the Nash curve of the other type suffices to decrease both
equilibrium employment levels.
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equation collapses to u¥ (f(H,L) — wrL —wygH) = 0, which is fulfilled if either
f(H,L) —wyL —wgH = 0 or p = 0. The former is satisfied by (H°, w?%); the
latter, by (H,wy), since R — +oc and thus uj; — 0, if wy — wy. Corresponding
arguments apply to the Nash curve for type L labourers. Il

Lemma 1 shows that each group’s Nash curve under joint bargains originates
at the point of intersection of the labour demand curve with the zero-profit curve
and ends at the point of intersection of the labour demand curve with the reserva-
tion wage level, i. e., at the competitive equilibrium of the labour market. Thus,
while under both separate and joint negotiations the respective Nash curves origi-
nate at (H°, w%) respectively (L%, w?), they behave differently beyond the starting
point. In particular, under separate negotiations each Nash curve monotonically
decreases, approaching the w;—axis for L; — +00. Under joint negotiations, how-
ever, each Nash curve terminates at the competitive labour market equilibrium
(L;,w;). Moreover, it is apparent from equations (3) and (14), respectively (4)
and (15), that, apart from the endpoints, the Nash curve lies strictly above the
labour demand curve under both labour market scenarios. It thus remains to in-
vestigate the shape of the Nash curve between its endpoints more deliberately. —
Doing this, we arrive at the following result.

Lemma 2. The Nash curve under joint negotiations, equation (14) [respectively
equation (15)], may have a positive slope at (H,wy) [respectively at (L,wy)]. If
so, it is backward bending at some L; > L;.

Proof: Consider the slope of the H-type Nash curve. To this end we regard
wy, and L as fixed and re-write equation (14) as

wi = iy (R(H, wyr)) L) = ok

+ (1 — pp(R(H,wr))) fu(H, L),

H
suppressing L and wy, as arguments of R. Using the derivatives
duty l—p, o OR R OR uy(wy)
== (1m)7 T A s & - — R,
we obtain

0H R

WH
Since u*Hl_T“R = % € (0,1), and since the bargained wage (weakly) ex-

ceeds the marginal product of labour, w, > fg, the numerator is negative. The

owy (L= pig) fum — = (1 - “EI_TMR)

denominator, however, may be of either sign. In particular, it is negative in the
wH

wi—fu

collapses to 1 — /,L’EJI_T“R, which is positive, as we have just argued. However,

neighbourhood of the Pareto curve, for substituting = oy the denominator

the right-limit derivative of the Nash curve at (H,wpy) is positive. To see this,
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recall from the proof of Lemma 1 that with wy — wyp we have R — +o00 and
thus p3 — 0; moreover, it is easy to see that Ryl — u/(1 — p). It thus re-
mains to investigate the limit of MUH Using wyg — fu = py H(H), where
[(H) := f(H, L) —wyL — fy(H, L)H and the definitions of oz and R, we arrive
at Hiff’ = R,uqu:I(H)LUIHLH),. Taking the limit H — H yields

(ur(wr)—ur)

p— — - U T3
lim Wy fHJH _ _H f(H) wy (W) .
HoH Wy 1—p L(ug(wy) — ay)

Putting the pieces together we arrive at

1i Oowy . fHH(ﬁa L)

im = — —

H-g OH 1— L TI(H) uy (W)
1-p

L(ur(wr)—ar)

To complete the proof we have to show that the right hand side may be positive.
Using our specification 3.1, cf. page 11, we find limy_, 5z % a’”H = 0.1831. O

Since the Nash curve is falling at its origin, i. e., in the neighbourhood of LY,
but may be increasing at L;, it follows from Lemma 2 that the Nash curve may be
backward bending at some L; > L;. This is exactly the case displayed in Figures
3 and 4, on pages 15 and 16 respectively.

The next result follows immediately from our preceding analysis.
Lemma 3. If the Nash curve for group i under joint bargains is not backward

bending, the bargaining outcome for group © equals the competitive equilibrium.

However, it follows from the objective function of the joint labour union, ¥,
that if one group of labourers is paid its marginal product, the other group receives
a wage rate above its competitive level, for otherwise the value of the maximized
Nash product would have been equal to zero. Thus, we find:

Lemma 4. Under joint bargains at most one group is paid its marginal product.
Now, depending on the shape of the Nash curve(s) there are three possible
candidates for an equilibrium.

Proposition 2. Under joint bargains there are three candidates for an equilibrium
of the labour market:

o (H, wH) > (I:{, U_JH) and (L,U)L) = ([:1, ’U_JL)
° (H, ’UJH) = (I‘:r, ’JJH) and (L,wL) > ([_/, ’(IJL)
) (H, ’UJH) > (H, ’lI]H) and (L,’U)L) > (L, ’(I)L)
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Thus, we may either have “a competitive equilibrium plus an interior equi-
librium” or a “fully interior equilibrium”. Since under separate bargains, each
group succeeds in negotiating a wage-employment pair exceeding the competitive
equilibrium, a group which is paid it marginal product under joint negotiations is
always better off under separate negotiations.

Proposition 3. For any corner solution at least one group of labourers benefits
from constituting its own independent, professional labour union.

It is important to realize that corner solutions are by no means pathological
outcomes. In order to see this, we return to a Cobb—Douglas production function.

CD Production Function. It is illustrative to consider the case of a Cobb—Douglas
production function. In this case, we are able to show that at least one group
of labourers benefits in terms of the wage share from leaving the joint union and
constituting its own professional labour union; and under reasonable conditions,
this is true for both groups of labourers. In other words, at least one group of
labourers suffers from a unification of the two professional labour unions and the
formation of an industry union.

In order to see this, we compare equations (7) and (8) with (18) and (19),
respectively. Comparing wy with wj, shows that bargaining with separate labour
unions is beneficial to the high-skilled workers if

~ * ~ * 1-
Oy >wy & ng>ny S M<M(1+R). (22)
1—pupr
Correspondingly, we obtain for the wage share of the low-skilled workers:
pr(l—pg) 1+ R
1—pgpr R

oL >wp & nL>n, & opu< (23)
Equal Bargaining Power. Subsequently we focus on the special case when both
unions have equal bargaining power, i.e., ug = pur, = p. In this case, condition
(22) reduces to

B = pg < Ra
for the high-skilled workers; and condition (23), to

p=pr < 1/R,
for the low-skilled workers. (Recall that R is evaluated at (w};, wj, H*, L*).) Note
that u > max{R,1/R} is impossible, as p € [0,1]. This implies that, irrespective
of the particular parameters chosen, it is always beneficial for at least one group

of labourers to abandon the joint labour union and to constitute a group specific
union, given equal bargaining power of both labourer groups, uy = p, = p.
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Proposition 4. Let both labourer groups have the same bargaining power, pg =
i, = . Under the assumption of a Cobb—Douglas production function, it is bene-
ficial, in terms of the wage share, for at least one group of labourers to constitute
its own (professional) labour union.

Note that an increase in the wage rate for workers of type ¢ is equivalent to
an increase in their wage share. This equivalence follows from the fact that the
Pareto-curve for group ¢ labourers is characterized by

Wi
Ui(wi) = m;
under both separate and joint negotiations (cf. eqs (9) and (10)). Since the right
hand side of this equation is decreasing in w; and since o; is, by assumption,
a decreasing function, w; and w; move parallelly. That is, the bargained wage
increases if the wage share does so, and wvice versa. An increase in w; is thus

equivalent to an increase in w;.

Corollary 2. Under the assumptions of Proposition 4, it is beneficial, in terms of
the wage rate, for at least one group of labourers to constitute its own (professional)
labour union.

Also note that with equal bargaining power u; > p; holds for both groups
simultaneously, implying that under separate negotiations the bargained wage is
closer (in relative terms) to the average product than to the marginal product
of labour. Moreover, it is noteworthy that both conditions may be met simulta-
neously, i.e., that 4 < min{R,1/R}. This is visualized in Figure 5. As long
as the excess utilities under joint bargaining are not ‘too different’, and thus
R = (L(ur(wy) —ur))/(H(ug(wy) — ug)) is not ‘too large’ or ‘too small’, a split
of the joint union into two separate ones is beneficial for both labourer groups,
in terms of their wage shares, for (almost) any value of u. If, for example, the
bargaining power is split equally between the firm and the (joint) union, 1. e.,
p=1—p=1/2 any labour market equilibrium for which 1/2 < R < 2 provides
incentives for both labourer groups to constitute its own labour union.

That is, the weight attached to the average product of labour is larger under
separate bargaining than under joint bargaining. In other words, given equal
bargaining power of both groups of workers, the effective bargaining power of a
labour union acting on behalf of both groups of workers is lower than the bargaining
power of each group in separate negotiations. This is a remarkable result, as one
might expect labour unions to become more powerful when uniting to a joint
labour union. But this is not the case. Rather, two separate (small) labour unions
are more effective in bargaining for a higher wage share than a joined labour union.
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FIGURE 5. Area where both labourer groups benefit from separate bargains

When the two types of labour are sufficiently complementary each group
acting independently of the other can virtually paralyse the firm. The
marginal contribution of each group is then the entire surplus associated
with the firm’s activity. Thus, when the two types of labour are organized
separately each union can force the firm to bargain over the division of the
entire surplus. In this sense the firm’s surplus is bargained for twice — by
each union in turn (Horn and Wolinsky, 1988, p. 493).

As a consequence, there may be little what is worse for a firm (or an employers’
federation) than to bargain with a labour union acting on behalf of all workers’
interest — but bargaining with two separate labour unions actually is. A double-
monopoly of two independent labour unions is even worse for a firm than a ‘simple’
monopoly of one large labour union.

Corollary 3. Under sufficient symmetry, both groups of labourers benefit, in terms
of both the wage share and the wage rate, from constituting their own (professional)
labour unions.
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FIGURE 6. Second example: Separate and joint negotiations for the
high-skilled workers

It remains to show that small perturbations of our model may bring about
corner solutions, which can thus not be considered as pathological outcomes of a
mis-specified model.

A Second Example: Corner Solutions. Our second example demonstrates that the
Nash curve need not be backward bending, and thus a corner solution (L;, ;)
may in fact emerge. To this end, we apply the same specification as in our original
example (see page 11), apart from the following modifications: uy(w) = (7/8)y/w,
ur(w) = \/w and 4y = Gy = /2, implying Wy = 2.61224 and w; = 2. Finally,
we set N, =1, Ny = 1.

Under separate bargains, the equilibria for the high- and the low-skilled work-
ers are given by:

~ ~

Wy =2.99385, 1, = 2.53744, H = 0.577846, I = 0.400475,

~

Uy =1.47187, U, =1.48579, I1=0.228021, Y = 2.97418,
&p = 0.581667, & = 0.341667, &n = 0.0766667.
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FIGURE 7. Second example: Separate and joint negotiations for the
low-skilled workers

The labour market equilibrium for a joint labour union is given by:

wh =2.61224, wh = 2.77676, H* = 0.579424, L* = 0.410171,
U3, =1.41421, U5 =1.51764, II" = 0.34468, Y* = 2.99722,
wy = 0.505, w; = 0.38, wip = 0.115.

This outcome is illustrated in Figures 3 and 4 and contrasted with the outcome
under independent negotiations.

4. Conclusion

The starting point of our paper was that within the last decade we observed, in
Germany at least, two opposing trends in the formation of labour unions. On the
one hand, independent labour unions united in order to constitute powerful indus-
try unions; on the other hand, specialized groups of employees formed their own
independent labour unions, or left former tariff-unions. Due to the overwhelming
economic importance of labour markets and labour market contracts, it is both a



26

politically explosive, economically important, and theoretically challenging ques-
tion whether labour unions should unite or stand alone. In this paper we tackle
this intriguing question and ask whether it is in the interest of two different groups
of employees to maintain their own independent professional labour unions, or to
form a joint industry labour union. And if it is, under which conditions?

Applying the (asymmetric) Nash bargaining solution to the firm-union nego-
tiations, we commence our analysis of a potential merger of two independent trade
unions with an inspection of the Pareto and the (so-called) Nash curves before and
after the merger. While a merger does not affect the shape of the Pareto curves, it
alters the shape of the Nash curves significantly: For each group the after-merger
Nash curve ends up at the competitive wage-employment contract. If it has a pos-
itive slope at this point, there are two candidates of an equilibrium: an ‘interior’
solution where both groups obtain a wage rate and an employment level exceed-
ing the respective competitive levels; and a ‘corner’ solution where a joint labour
union ‘disregards’ the interest of one group of labourers in equilibrium. In this
case, the disregarded group is employed up to the competitive level and receives
the competitive wage. Since an independent labour union arrives at a wage rate
and an employment level in excess of the competitive levels, the disregarded group
faces a strong incentive to leave the joint labour union (or not to join it). More-
over, if the slope of Nash curve is negative at the competitive wage-employment
contract (for one group of labourers), a corner solution is the only candidate for
an equilibrium. In this case, a joint union is not in the interest of this group of
labourers (at least). Yet, even if the interests of both groups are acknowledged
in equilibrium, in the sense that both receive a wage above the competitive level,
a merger is arguably unstable: Under mild conditions, it is beneficial for at least
one group of labourers to constitute its own (professional) labour union.

Which of these cases actually occurs depends on the productivities of the two
groups of labourers. With asymmetries in productivity, firm-union negotiations
lead to corner solutions, while with a sufficient degree of symmetry, a merger may
be unfavourable for both groups of labourers, even though interior solutions are
negotiated. These results are consistent with the finding of Giirtzgen (2003), that
the consequences of merger activities (centralization) depend, among others, on
the technical relationship between types of labour in production. Also, our results
confirm two central conclusions of Horn and Wolinsky (1988), p. 485: When the
two types of labour are sufficiently strong complements, then in equilibrium the
two types are likely to be organized in two separate unions; and when there are two
independent unions their behaviour is more aggressive. The latter result explains
why the ‘effective’ bargaining power of each group tends to be lower after the
merger when compared with the pre-merger level.
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This also explains our final result that the profit share is always higher under
joint negotiations. The firm thus favours bargaining with a joint labour union,
over bargaining with independent craft-specific labour unions. Loosely speaking,
a strong industry union is a ‘bad thing’ for the firm. But two independent (pro-
fessional) labour unions are even worse! — Considering the most recent conflict
between the GDL and the Deutsche Bahn, we conclude that both the chairman of
the GDL, Manfred Schell, and the CEO of the Deutsche Bahn, Hartmut Mehdorn,
were justified in fighting for, respectively, against a separate wage agreement for
the engine drivers.
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