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Abstract

This article presents a simple formal model of institutional complementarity (IC) applied to industrial relations
and devel ops two important aspects of |C. We first develop aformal definition for the static and dynamic aspects
of 1C and then relate these to the interaction between financial relations and the outcome of a wage bargaining
between firms and trade unions. Trade unions and firm's have the choice between a cooperative negotiation
targeting at the long-term success of the firm and aconflictual relation targeting at maximizing the current share.
One important determinant in this game will be the time horizon financial investors have as they influence the
realization of future gains of cooperation between workers and firms. When financial investors are patient, a
pareto-superior cooperative equilibrium can be attained. On the other hand, whenever one of the two bargaining
parties gets too weak, the viability even of the long-term equilibrium is threatened.
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1. Introduction

Industrial relations are widely considered to arise out of the interaction between a
particular type of labour-capital conflict and coordinating nationa institutions that allow at
least a short-term resolution to this distributive struggle. How then can one make sense of the
large diversity and the persistent difference between countries despite the common trends of
unionisation in a number of countries? By making use of the theory of institutional
complementarities® we argue that one major dimension that interferes with coordinating
ingtitutions in the field of industrial relations is the type of financia relations that
predominates in a particular country. Hence, our argument puts forward that the specific
features characterizing a system of industria relations in one country are not only the
consequences of the ingtitutional particularities pertaining to the realm of capital/labour
relationships, but are also influenced by other institutions related for instance to the capital
owner/firm’s management conflict on financial markets. More precisely, the type of influence
that labour market institutions have on the capital/labour compromise are partly determined
by other important institutional features of the economy, in areas which, though not directly
concerned with the social compromise, exert an influence on the outcome of this compromise.
In other words, institutions do not exert an influence on political economy equilibria one at a
time, but jointly. The joint influence of institutions on the labour and the financial markets
cannot be reduced to their direct, individua effect on each market but have to be analysed
systemically due to their complementary link.

In particular, the 'varieties of capitalism' literature has drawn the attention to the
importance of interaction effects among key ingtitutional variables in nationa economic
systems.®> Contrary to the older research that insisted on the effects of single institutional
variables such as the degree of centralization of wage bargaining on the wage and
employment levels or the degree of autonomy of the Central Bank on the inflation rate, more
recent work shows that the combined effect of such institutions is often more important than
their independent effects.”

A vast empirica literature tries to disentangle the specific aspects of industrial
relations (unionisation, wage bargaining and coordination, corporatism, etc.) and their effects
on particular measures of macroeconomic performance. Usualy, the results have been
relatively disappointing, especially when benchmarked against the theoretical arguments.
Some authors only found weak relationships and often the detected relations do not seem to
be robust to a change of the period under consideration or the number of countries included®.
As argued elsewhere®, part of the explanation for the weakness of the relations has to do with
a missing dimension in the reduced form regressions that have been used to detect the effect
of industria relations on economic performance. Some of the problems can be resolved in a
straightforward manner by explicitly taking into account, for example, the importance of
financial markets in the determination of industrial and macroeconomic growth.

! Ebbinghaus and Visser [1998]

2 On institutional complementarities, see Aoki [2000], Amable [2000].

% Hall [1999)] p. 147

* See Franzese [1994], Iversen [1999] and Hall [1994] on the interaction between the Central Bank and the
labour market and Soskice [1999] on the fact that key dimensions of firm behaviour are conditioned not by the
organization of the labour market or financial market alone but by the interaction of the two. See aso
Palombarini [2001] for the interaction between polity and economic policy.

® See Flanagan [1999] or Nickell and Layard [1999] for recent surveys.

® Ernst [2001].



Generaly conceived, indtitutional complementarity stems from the interdependence of
institutional influences on actors decision taking. One could conceive this interdependence in
standard terms of a genera economic equilibrium. An institution affecting prices on one
market will affect prices on al other markets too, by a genera equilibrium effect. This will be
the case if ingtitutions produce positive spillovers in different markets and mutually enhance
their respective beneficial effect. For instance, institutions that each raise the time horizon of
actors or that each alow a better protection of specific investments on different markets
would be said to be complementary while those that affect markets in opposite directions
would not. Therefore ‘loca’ ingtitutions will not have ‘local’ effects but will affect the
outcome in the whole economy.

Given these considerations, one can conceive two definitions of ingtitutional
complementarity. The first one refers to a measure of performance. Two institutional forms
are complementary when they push the economy towards a local optimum. Changing one
form while leaving the other unchanged will lead to inferior systemic performance. The
second definition of complementarity refers to the concept of dynamic stability. There is
complementarity between two institutional forms when the existence of one form reinforces
the existence of the other, without the need to refer to a concept of systemic performance.

We apply this framework to a particular case of complementarity. This article anayses
the impact of the firm's financing constraint on the pattern of industrial relations. The type of
financia relationship between the firm and the capital owner or the financial markets will set
a certain constraint on the firm's profitability, which will partly determine the firm’s surviva
probability. This will in turn determine the management and the union’s respective strategies
and hence influence the outcome of the bargaining between these two actors. The mechanism
linking the financial constraint to wage bargaining is based on the implied time horizon taken
into account by each bargaining side. This time horizon will determine the pressure unions
can exercise on the wage push. The shorter the time horizon, the stronger the pressure and the
less important will be the firm’s viability for the union’s wage negotiation strategy.

The paper is organized as follows. The next section briefly discusses the evolution and
main characteristics of some national industrial relation systems. We then present a short
discussion of the concept of institutional complementarities. In the fourth section we set up a
forma model of which we present the strategies for management and trade unions in the fifth
section. A final section concludes.

2. National systems of industrial relations

A paticulaly relevant field of application for the theory of institutional
complementarity concerns the analysis of industria relations. Wage (and employment)
bargaining strategies pursued by labour unions and employer organizations are largely
influenced by historical experience as well as by political configurations. One may speak of a
certain “style” of industrial relations, which sharply characterizes countries, shapes the
expectations of the participating actors, and affect their decison-making. In this respect, the
different national models observable in Europe have emerged some time between the end of
the 19" and the beginning of the 20™ century, and have endured until now without major
changes.

Crouch [1993] distinguishes between a model of ‘extensive neocorporatism’, which

presupposes strong and centralized unions, seemingly characterizing a large part of the
history of Austria and the Scandinavian countries, and the simple model of neocorporatism,
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characteristic of the German case, where unions are relatively weak but endowed with a
strategic capacity. These two models are clearly different from both the 'plurdistic bargaining'
model, where labour unions are strong but favour short-term objectives, which seems to
represent adequately the case of Great Britain, and the 'contestation’ model typical of the
French case, with weak unions and conflictual industrial relations.

'History matters so much in defining patterns of industrial relations that one could
imagine to explain the diversity of national traectories in reference to the diversity in the
national initial conditions: the variety of national characteristics in terms of religion, political
compromises or patterns of economic development can account for the diversity in models of
industrial relations just referred to above. However, one may raise some questions regarding
thisinertiain reference to the concept of institutional complementarities.

The concept of institutional complementarity allows for a theoretically grounded
interpretation of the fact that there exists a persistent diversity of 'models of industrial
relations. If the strategies of labour unions and employer associations are connected to the
institutional parameters that characterize the whole economic system, reasons related to
systemic coherence could indeed thwart the tendency to convergence which would derive
from apossible’ superiority’ of amodel compared to others.

Therefore, we shal explain the persistence of a variety of 'styles of industria
relations with the links between the trade-union and employers strategies and the relative
power of labour and capital on the one hand, and the mode of financing of the economy on
the other hand. The formalization that we present is very ssimple: it concerns a limited number
of institutional factors, while the concept of complementarity that we will discuss in the next
section concerns the whole ingtitutional architecture. The model, which was conceived to
indicate the operating character of the concept of institutional complementarity, aims less at
being an exhaustive explanation of the redlity than an exercise in method: it is more about
showing how the concept of institutional complementarity can intervene in a formal treatment
of the topic of ingtitutional diversity than to propose a comprehensive treatment of the
relations between |abour unions employers associations.

Nevertheless, the study of the links between strategies of the social actors and the
mode of financing of the economy supplies a theoretical interpretation of the variety of the
systems of industrial relations with Europe. The four ‘ideal types that we evoked occupy the
four cells of a matrix that differentiates unions on the basis of their bargaining power and the
weight given to short-term vs. long-term objectives (table 1).

Table 1. Four types of industrial relations systems

Labour unions Weak power Strong power
- CONTESTATION PLURALISM
Short term objectives (France) (UK)
_ - NEOCORPORATISM type 1| NEOCORPORATISM type 2
L.ong-term objectives (Germany) (Austria, Scandinavia)

Empirical evidence shows that the relative bargaining power of capital and labour
cannot explain aone the diversity of models of industrial relations: why, for instance, would a
relatively weak union choose to privilege short-term results in a given country, while a
similarly weak union in another country would favour the long-run consequences of its



action? The model we present allows to give an answer to this question, as well as to supply
some hypotheses on the future evolution of the systems of industrial relations in Europe.

3. Institutional complementarity

The concept of institutional complementarity has appeared in the recent economic
literature dealing with the importance of institutions in the economy in genera and the
diversity of capitaism in particular’. It extends the institutionalist approach in economics. The
basic ingtitutional approach supposes that ingtitutions affect the economy and influence both
short-term and long-term economic performance. Institutions may be considered as economic
actors - i.e. players if one refers to a game-theoretic framework -, rules of the game or
equilibrium strategies adopted by players. In any of these three cases, institutions will shape
the outcome of the game.

The notion of ingtitutional complementarity goes one step further by considering the
joint influence of institutions. One needs to take into account not one but several areas where
ingtitutions are likely to have a determining influence. Institutional complementarity is present
when the existence or the particular form taken by an institution in one area reinforces the
presence, functioning or efficiency of another institution in another area. A widely used
example considers the domains of industrial relations and the financial system. If we consider
two possibilities for institutions in each area: a decentralized or a centralized mode of wage
bargaining for the area of industrial relations, a market-based or a bank-based system for the
financial area. Without complementarity, four different types of economic systems are a-priori
possible, combining the different possibilities for each different institutional domain. An
often-told story® reduces the possible variety to two cases: the liberal market economy, which
associates decentralized wage bargaining and a market-based financial system, and the
coordinated market economy, characterized by centralized bargaining and a bank-based
financial system. The rationale for complementarity is that in the former case, decentraized
bargaining favours short-term strategies for each side and lack of involvement in the
employment relationship, which has consequences for skill acquisition. This choice in favour
of reversble arrangements is facilitated by the fact that the market-based financing
relationship itself promotes reversibility and flexibility between lender and borrower. In the
latter case, centralized bargaining favours long-term strategies and both sides invest in the
relationship, for instance in terms of specific skill acquisition. This bilateral investment is
made possible by the fact that the bank-based financial system supplies 'patient capital’, i.e.
allows social partners to devise long-term arrangements. In both cases, the important point is
that each institution reinforces the influence of the other institution.

From a more genera point of view, one may actualy distinguish two different notions
related to institutional complementarity. Let us once again consider two different institutional
domains (financial system and industria relations, education system and research and
innovation system, etc.),? with two possibilities for institutions in each of them: A and A’ for
the first institutional domain; B and B’ for the second one. Let us consider W.. being a
measure of performance — for instance the production level or total employment — for an
economy with any two ingtitutional arrangements. The performance matrix is then given by
table 2.

" See for instance Aoki [2000], Amable [2000], Boyer [2001].

8 A clear and theoretical exposition is given in Soskice [1999)].

® This restriction is made for exposition purposes; nothing prevents the consideration of more than two
institutional domains.



Table 2. The performance matrix

Institutions A A
B WAB WA’B
B, WAB’ WA’B’

In a traditional game-theory setting, one would not consider the overall performance W.. but
rather the individual payoffs, which will be done later on. A first notion of institutional
complementarity (comply ) can be defined as:

A Complw B iff Wag > Wa's U Wag > Wap'

In this notion of ingtitutional complementarity, the overall performance declines when
one changes one institution, leaving the other unchanged. This is akin but not identical to a
notion of stability of the institutional arrangements.

So far, nothing has been said regarding what the ‘best’ ingtitutional arrangement could
be. One may compare the diagonal or not, which amounts to questioning whether W,z and
W,e are loca or globa maxima. One may remark that this notion of institutional
complementarity is only defined in reference to a measure of performance.

Another notion related to institutional complementarity is that of is dynamic
compatibility. With the same institutional setting as above, institution A and institution B are
complementary to each other if the presence of one ingtitution implies the presence of the
other:

Ab BUBbP A

This time, it is not so much a comparison in terms of performance, or at least not
economy-wide performance. A is complementary with B when A and B constitute a stable
combination. Such a combination may not emerge, as agents may not define their strategies
with respect to a general performance indicator such as W.. for instance, but in reference to
their own individua payoffs.

However this dynamic notion may explain why history matters in ingtitutional
configurations. Initial conditions and the dynamics of compatibility/complementarity of
institutions give particular trgjectories for economic systems and generate severa varieties of
capitalism. We will apply this general framework in the next section and consider a formal
model of ingtitutional complementarity.

4. A formal model: the set-up

We will consider a very stylised model of an economy with two strategic actors, a
labour union and the firm’s management. We define the long-term objectives of the union and
the management as W and P . They are respectively the discounted sums of wages and profits.
To smplify matters, we will consider a fixed production outcome normalized to 1, so that w
is the wage share at time t, and 1-w is the profit share. The discount factor is denoted by b.
Then, the two Bellman equations write as.



(1) Vvt :Wt +betvvt+1
(2) Pt :(1' Wt)+betpt+l

where & is the probability of continuation for the firm, the survival probability. It partly
depends on the constraints defined by the firm's external financing. Outside investors may
decide to withdraw their financing, which may lead to liquidation if the role played by these
outside investors is important. We will see later on how this survival probability is
determined. We will consider static equilibriain what follows.

s and b are continuous variables on [0,1] that characterize the strategies of the union
and the management respectively. It may be thought of as an investment in an asset that
improves the firm’s productivity. It is costly for both sides and gives rewards in the long-
term. Each side may choose between a 'short-term’ (s=0, b=0) and a long-term strategy
(s=1, b =1). These strategies influence the income shares and the surviva probability of the
firm.

Income distribution thus depends on two different factors:

- an exogenous parameter a which is the reference wage share and can be associated to the
union's strength

- the strategies followed by both sides
Wage share can therefore be determined by the following equation:
w,=a+db - s).

Reducing the dstrategy set to a mere binary one, the following four strategy
combinations and the resulting income distribution arise:

Table 3. Income distribution

Wage share w
s=0 s=1
b=0 Conflict Firm's domination
a a-d
b=1| Union'sdomination Cooperation
a+d a

We will refer to the situation where both sides choose the long-term strategy as
‘cooperation’. The opposite, ‘conflict’ corresponds to a choice of short-term strategies. The
cases where one side chooses the long-term strategy while the other side chooses the short-
term strategy is caled ‘domination’ of the side that has opted for the short-term because it
leads to a short-term premium for either the wage or the profit share over the reference value
a(1-a). Lower and upper bound values for both s and b give the values for the wage share
presented in table 3.

Strategies followed by the union and the firm also have longer-term consequences as
they affect the firm’s survival probability:

g =k(1- wt)+%(1- kb +s). ki [0]]



Therefore, the firm's survival probability depends on the strategic choices made by
both management and the union, and on the firm's current profitability. The choice of the
long-term strategy by either side improves the firm’'s chances of not being liquidated. Outside
investors also decide on whether the firm must be liquidated or not. We suppose that these
outside investors have little monitoring ability and therefore only take their decisions after
having observed the firm's profitability. A high profit share is likely to please them whereas a
low profitability will lead them to withdraw their funding and seek other investment
opportunities, which may force the firm to discontinue its activity. The weight of outside
investors is given by k. It represents the external, i.e. non-stakeholders, influence on the firm.
When k = 0, financial investors only have a negligible influence on the firm's trgjectory. This
may be associated to either a very low share of external funding, or the importance of
‘stakeholder value' in the financia decisions affecting the firm, as in for instance close
relational banking. In this case, close monitoring alows outside investors to look beyond
short-term performance and be more sensitive to the long-term strategy of the firm. On the
other hand, k=1 represents a larger sensitivity of outside investors to short-term profits,
characteristic for instance of an arm’s length financia relationship. Not being able to closely
monitor the firm’s activity, the only interesting signal that lenders have is given by the firm's
current profitability.

5. Determination of union’s and management’s strategies

The union and the firm’'s management determine their strategies — s for the union and
b for the management — in order to maximize their objective functions. It is obvious to see
that the equilibrium strategies are corner solutions'®. In order to characterize the solutions, we
adopt the following restrictions:

0<d<1l/32d<a<1-d.

These restrictions impose limits on the possibilities for deviating from the reference
value a for the wage share. The equilibrium strategies b and s depend on the level of k, i.e. on
the sengitivity of outside investors to short-term profits. In what follows, considering the
arguments mentioned above on close versus ams' length financial relationships, we will refer
to k as the influence of financial markets.

Given the above game we can define four threshold levels for k:

(12d)b’ K =1 2d . = ab-2d 1 2(1- b)d
-a

- =97 “ Kk =
(1-a+2dp’ ° ab-20d’ * ab

k =1-

where;
k, <k,;k; <k,.

Conseguently, one obtains the following equilibrium strategies (table 4):

1% See Appendix for the model's solution.



Table 4. Equilibrium strategies

k<kip b=1] ki<k<kz b b=1ifs=1 (k>kxP b=0
b=0ifs=0

k<ksp s=1| ks<k<ks P s=1ifb=1, |k>ksP s=0
s=0ifb=0

Given these equilibrium strategies one may thus deduce the following proposition:
Proposition: When financial markets pressure is low (k < k; and k < ks), union and firm
choose long-term strategies. When financial markets influence is high (k > k; and
k > ks), both choose short-term strategies.
Proof: See Appendix.

We can further precise the strategic choices according to the value of the reference
wage share a. This wage share may be understood as the labour union's relative strength. We
define four values for this wage share:

1-p _ _@-bE+2d  _1-b+2d 1-b
R S S B

and hence one further has :
a,<a,<a;<a,.

We can then order the threshold levels for k with respect to the wage shares, a, and
precise what the strategy choices will be (table 5):

Table 5. Ordering of the threshold levelsfor k

a<a; ar<a<ap a<a<as as<a< as a> ay

ks<ka<ki<ks ka<ki<ks<ks ka<ki<ko<ky ki<ka<ko<k, ki<ko<ka<k,

Generally, a larger influence of financia markets (a higher value for k) on the firm's
surviva probability implies a non-cooperative choice for the firm and the union. Whatever the
union's strength (the value of a), low values of k aways imply the choice of a long-term
strategy for both the labour union and the firm's management (s=1 and b=1). High values of k
on the other hand cause both actors to switch to short-term strategies (s=0 and b=0).

Therefore, whatever the union's relative strength, an increase in the pressure exerted
by non-stakeholders (here the external creditors) will lead to the adoption of short-term
strategies.

One may further notice that the long-term strategy disappears for both very high and
very low values of the union’s strength indicator, a. More precisely, if either a < 2(1- b)d/b
or a>(b- 2(1- b)d)/ b, then the relevant thresholds (either ks or kz) become negative and
the adoption of along-term strategy thus becomes impossible.




Table 6. Strategy choices

a<az ar<a<ar ar<ac<as az<a<ay a > ay

k<ks (b=1,s=1) |k<ki | (b=1,s=1) |k<k, (b=1,s=1) |k<ks | (b=1,s=1) |k<k, (b=1, s=1)

ke<k<k; |(b=1,s=0) |ki<k<ks |(b=1,s=1) |ki<k<k, |(b=1 s=1) |ks<k<k, |(b=1,s=1) |ko<k<ks |(b=0, s=1)

(b=0, s=0) (b=0, s=0) (b=0, s=0)

k>k, | (b=0,5=0) |k>ks |(b=0,5=0) |k>k,  |(b=0,s=0) |k>k, |(b=0,s=0) |k>k; | (b=0, s=0)

Important for the existence of the long-term strategy equilibrium is the survival of the firm.
Two configurations are compatible with a high probability of survival (ahigh value of e):

a weak influence of financial markets and a cooperative strategy between the union
and the firm's management, whatever the relative strength of union and firm (the value
of a);

a large influence of financial markets and short-term strategies for the union and the
management, with aweak union (alow value of a).

Let us consider the situations where the union's strength is either low (a <ai) or high
(a >a4). Asshown in table 5, an increase in k leads the labour union to switch to a short-
term strategy (s=0) whilst the firm's management sticks to a long-term strategy (b=1) when
the union's relative strength islow (a < a1), whereas the situation is reversed when the union's
relative strength is high (a > ag). In the latter case, the firm's management is the first to break
the cooperative equilibrium. Therefore, a cooperative equilibrium is always destabilized by
the weaker actor when the influence of financial markets rises.

We can sum up our different cases and propose different possible types of industrial relations
according to the union's relative strength (the value of a) and the type of strategy followed by
each side, under the influence of external creditors (table 6). We have reproduced the four
configurations mentioned in the introduction.

The first configuration, contestation, associates a weak union with short-term
strategies. In the model presented here, such a configuration emerges when external
creditors, non-stakeholders, exert a high pressure on management for short-term
financial results. As mentioned above, the weaker actor, here the union, would break
any cooperative agreement as k rises.

The second configuration, pluralism, differs from the previous one by the union’s
strength. Here, the labour is the stronger partner in bargaining, as indicated by the
result i.e. a high a. A strong influence of financia markets implies a stress on short-
term results, which leads the weaker side of the bargaining to opt for a short-term

strategy.

The other configurations are characterized by long-term strategies adopted by both the
labour union and the firm’'s management. This is possible only under a moderate
influence of non-stakeholders on the bargaining. The third configuration,
neocorporatism of type 1, emerges when the union’s strength is moderate, i.e. for
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relatively low values of the wage share. Adoption of a long-term strategy implies that
the economic performance is good, i.e. the survival probability of the firm is high. A
destabilization of this configuration through an increase in the influence of financial
markets would lead labour unions to break cooperation first.

The last configuration differs from the previous one by the union’s strength, which is
high. In this case, an increase in the external creditors pressure would lead firms
management to break cooperation.

These four possible configurations have been reproduced in the following table (table 7) and
compared to the initial table 1 and its different industrial relation regimes.

Table 7. Four possible configurations

Weak unions Strong unions

CONTESTATION PLURALISM

(a<ai, k>ks) (a>ay, k>ks)
Short term
strategi €s possible when financial markets' influenceis

high. Management may be short-or long-
term, depending on k

takes place when financial markets are very
influential. Management is short-term and
industrial relations are characterized by

conflict.
NEOCORPORATISM type 1 NEOCORPORATISM type 2
(a<ai, k<ka) (a>aq, k<ky)
Long-term
strategies possible with aweak influence of financial | possible with weak financial markets. An
markets. An increase in k would lead unions increase in k would lead firms to break
to break the cooperative arrangement. cooperation

As the table makes clear, given our theoretica considerations and the complementarity
between financial and industria relations, it is possible to account for differences in industrial
relations models by taking into account two variables. the union power and the financial
markets influence.

6. Conclusion

This article has presented a smple forma model of institutional complementarity
applied to industrial relations. The explanatory power of the model should however not be
overstated. Its aim is not so much to explain historical developments of actual industria
relations systems than to analyse the consequences of one particular type of complementarity,
even though the model’ s results correspond to some stylised facts. One of the main results of
the modd is that the first side to breask up a cooperative arrangement following an increase in
the pressure set by non-stakeholders - in this case externa financiers- is always the weaker
side, i.e. the side that obtains alow share in the income distribution.

The main contribution to the understanding of industrial relations systems concerns
the consideration of ingtitutional forms apparently not related to the labour market and their
importance in the management/union’s definitions of strategies, as theorized with the help of
the concept of indtitutiona complementarity. In this respect, the two definitions of
institutional complementarity given in the paper can be seen in the model. If one chooses the
firm’'s survival probability as a measure of performance, then (1) strong and influent financial
markets are complementary to a weak union and (2) weak and less influent financial markets
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are complementary to cooperative relations between union and management. Both
configurations lead to a high survival probability for the firm. With respect to the second
definition of institutional complementarity, with reference to dynamic stability, one may say
that strong financial markets tend to destabilize cooperative strategies.

However, in order to fully apply this second definition of institutional
complementarity, it would be interesting to develop the model by incorporating hypotheses on
the impact of management’s and union’ strategies on the development of the financing
relationship. If one smplifies and says that financial markets favour short-term strategies
whereas banks favour the establishment of long-term strategies, one may wonder whether
both configurations are dynamically stable. To answer this question, one would need to know
which type of industria relations is likely to either bolster or hamper the development of
financial markets.
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Appendix : Solving the model

The steady state objective functions for the union and the firm's management are

we W polw
1- eb 1- eb

Taking into account the definitions of w and e, one can check that the union's strategy will be
to increase s whenever:

S(b,k)° 2(1- k)ab- 4d{1- [b{1- k)+k]}>0
and decrease it otherwise. Similarly, b will increase aslong as.
B(s,k)° 2(1- k)b(1- a +2sd)- 4d>0

Sisincreasing in b, B isincreasing in s and both S and B are decreasing functions of k. We
define k; and k> such that B(0,k;)=0 and B(1,k2)=0. ks and k4 are such that S(0,k3)=S(1,ks)=0.

2d 2d |, _ab-2d | _ 2(1- b)d

——— k, =1- = ,
7 @t-ap’ ? T (1-a+2db ° ab-2od’ f ab
and one has k; < Ko; k3 < Ka.

The strategy choice of the firm's management is independent of the union's strategy for k<k;
and k>k,. Likewise, the union's strategy does not depend of the management's strategy for
k<ks or k>k,. Therefore, one actor's strategic choice will depend on the other's choice for
values of k between k; and k, and k3 and Ka.

The order of the threshold values for k depends on the value of a. There exist a priori Sx
possibilities:

(1) k1 < ka < ks < kg (2) ky < ks < ka < kg (3) ks <k < ks < ks
(4) ks < ky < kz < kq (5) ks < ks < k1 < ks (6) ky < ks < ks < ks
(1) isonly possiblewhen a >a,, ° ;__E+2d
,1-b+2d

(2) isonly possblewhen a <a,anda >a, . One can check that a, <a,

2-b

(1- b)1+ 2b)

(3) isonly possblewhen a <a, ° 2-b

(4) isonly possblewhen a, <a<a,
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(5) isonly possblewhen a <a, °1- 2—1b

(6) isonly possblewhen a >a, and a <a,, acontradiction since a, <a,

Onecan easily check that a, <a, <a,<a,.
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