




































































directions. While managers become less eager to undercut rivals' wages (i.e., 

82rr;/8w;8n :::: 0) and, therefore, more accommodating in the bargaining ta­

ble, unions exert less pressure to raise wages (i.e., 82U;/8w;8n :O; 0). Thus, 

from the viewpoint of the former, wage reductions are relatively less prof­

itable when the industry works with very small price-cost margins, that is, 

when the market is very competitive.21 For unions, on the contrary, as n 
rises a wage increase becomes less valuable since it is less likely that mem­

ber workers could enjoy the higher wage, as the survival probability of any 

insider falls with n. Furthermore, the fall in the survival probability is larger 

for higher wages. 

Therefore, the overall relationship between equilibrium wages and market 

coneentration is, in principle, ambiguous. Our main interest is, however, in 

understanding the behavior of wages when unions do matter. Hence, suppose 

that union's bargaining power is such that (i) 82n;/8w;8w; :::: 0 for all i # j, 

i ,j  = 1, . . . , n, and (ii) 82n;/8w;8n = 82rr;/8w;8n + f3;82U;/8w;8n :0; O. 
Then our n-firm bargaining game shows strategic complementarity and an 

increase in n leads to lower wages. It follows that in oligopolistic industries 

with powerful unions and where wages are bargained for at the firm level, 

wages and concentration ratios are positively correlated. Therefore, com­

petition policy may play a role in moderating unions' wage claims and in 

restraining cost-push inflation. 

Suppose that condition (i) above still holds but now take 82n;/8w;8n :::: 

O. Then, we obtain the paradoxical result that equilibrium wages are larger, 

the larger the number of firms in the market. The intuition is that as n 
increases the payoff associated with a wage cut (a marginal increase in firms' 
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efficiency) falls. (A similar result is obtained by Martin (1993) in a completely 

unrelated model, featuring incomplete information and separation between 

ownership and control.) 

4.2 SINGLE-UNION BARGAINING 

So far we have only analyzed a totally uncoordinated wage bargain. We now 

briefly discuss the outcomes of more coordinated bargaining processes. For 

this purpose, it is useful to realize that unions may find it easier to collude 

than managers. In both cases there are clear incentives to collude: managers 

(unions) would like to internalize the negative (positive) externality they 

create on each other when choosing wage levels. 

Since unions' objectives are not in conflict, as they all benefit from simul­

taneous wage increases at their corresponding firms, collusive agreements 

among them should naturally arise to avoid potential coordination failures. 

In principle, all that is needed is that unions communicate with each other 

to coordinate their bargaining strategies, since none of them will have an 

incentive to cheat once an agreement is reached. On the contrary, collusion 

among managers is unlikely to be sustainable. They could propose mutually 

taking into account the effects of their own wages on the competitor's profits 

at the bargaining stage. But even if this proposal was initially accepted, it 

would never be privately optimal to honor this agreement, because managers' 

objectives are in clear opposition. Indeed, each manager wants its rival to 

raise wages in order to undercut him and so win over some additional market 

share. Only an institution, like an employers' association, empowered to im-
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pose penalties or exclude deviators from other association-provided benefits, 

would be able to enforce the agreement. 

Therefore, we should expect that managers fail to coordinate their strate­

gies while unions succeed in taking into accmmt the impact of their wage 

claims on other unions' welfare.22 In this case, firm j's objective function 

becomes 11; = II; + (3;(U; + U,), i # j, and firm j's equilibrium wage, w;', 
solves: 

&11;/&w; = &II;/&w; + (3;(&U;/&w; + &U;j&w;) = 0, j = 1, 2. (12) 

From equations (9) and (12), and given that &U,/&w; > 0 for all wi, 
we have that &11;/ &w; > 0 for w; = w;. Given that 11; is concave for the 

relevant {3;-range, it follows that wi' � w;, the equilibrium wage for the 

uncoordinated bargaining model, for all j. In addition, from (12) it should 

be clear that a manager facing a more powerful union than his competitor's 

would prefer single-union bargaining, while the opposite is true for the other 

manager. The intuition for this result is that single-union bargaining reduces 

wag" differentials across firms. 

If, in spite of our previous considerations, the managers of different firms 

also find a way to cooperate among themselves, so that industry wages are 

decided collectively among all unions and managers in the industry, firm 

j's equilibrium wage, wi, maximizes the joint payoff function III + 1l2, thus 

solving 

&II;/&w; + &II;j&w; + {3;&U;/&w; + {3,&U;j&w; = 0, j = 1,2. (13) 

Since &U;j &w; and &II;j &w; are both positive and {3; and {3, are such that 

III + 112 is locally concave, then wi � w; for all j.  (Note that wi and wi' 
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cannot be easily compared without additional assumptions on the parameters 

of the model.) 

In conclusion, we have shown that, for a broad set of assumptions on 

the way coordinated bargaining is conducted, equilibrium wages are higher 

under coordination. 

5 CONCLUSIONS 

This paper contributes to a new strand of literature which emphasizes the 

strategic interactions that take place between wage-bargaining unions and 

employment-setting firms. 

We have shown that the effects on equilibrium wages of various labor 

and product market characteristics depend on the strategic nature of the 

wage process. More precisely, the impact of those variables has been shown 

to depend on whether wages in different firms are strategic complements or 

substitutes (i.e., whether increases in one firm's wage lead to an increase or a 

decrease in other firms' wages), the former case being more likely the higher 

is the bargaining power of unions at the different firms. 

Our analysis has yielded three main sets of results. First, we have de­

parted from the symmetric setting, which characterizes most of the existing 

literature, in terms of bargaining strength, technology and demand. The sym­

metric setting precludes the investigation of several interesting cross-effects 

of unions, for which the strategic nature of wages matters crucially. Second, 

and most importantly, we have shown that the predictions of models which 

ignore strategic interactions or that assume overall strategic complementar-
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ity can be overturned. For example, increased productivity in one firm may 

lead to lower, not .higher, wages in that firm; and an increase in a union's 

bargaining power at one firm may lead to lower wages at competing firms if 

wages are strategic substitutes. 

Thirdly, extensions of the model have provided new results on several is­

sues. For example, unions' bargaining power needs t.o reach a cert.ain thresh­

old to ensure that a decrease in product. market compet.it.ion will lead t.o 

higher wages. Also, we have shown t.hat. t.aking into account the different 

viewpoint.s of unions and managers regarding the strategic nature of the bar­

gaining process helps us ,mderstand why unions may find it easier to collude 

than managers. 

Lastly, this paper could shed light on the specification of wage equations 

in empirical work. From the previous results it is clear that, once strategic 

interactions among competing finns are recognized, variables such as the 

competitors' productivity or their employees' bargaining power should enter 

the standard insider-outsider wage equations at the firm or sectoral levels 

which are found in the literature. Moreover, our results suggest that standard 

measures of market power, like industry concentration ratios, could better 

capture the link between market power and wages if interacted with measures 

of workers' bargaining power. 
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APPENDIX 1. SOME USEFUL RESULTS 

RESULT I :  Properties of Sj and Uj 

From the definition of Sj in equation (7) in the text we can distinguish 

three regions depending on the value of 0;: Region I (0; :5 Il), Region 2 (Il < 

0; :5 0), and Region 3 (OJ > 0). The value of 0; is such that N;(Oj) = Mj. 
Thus, using equation (5): 

0; = 3ajMj + 2wj - W" (A.I) 

N;(O) = (0 - 2wj + w,)/3aj (A.2) 

Using equation (2) we have that: 

(a)oUj/OWj = (OSj/OWj)(Wj - w·) + Sj (A.3) 

(b)OUj/ow, = (OSj/ow,) (Wj - w·) (A.4) 

(C)02Uj/OWJ = (o2Sj/owmWj - w·) + 2(osj/oWj) (A.5) 

(d)02Uj/Ow,Wj = (02Sj/ow,OWj)(Wj - w·) + (OSj/ow,) (A.6) 

Therefore, we have the following cases: 

Region 1: In this case Sj = 1 and all derivatives with respect to its 

arguments are zero. Hence (aj = I and (bj = (cj = (dj = O. 
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Region 2: In this case: 

8 - IJ' 1.9; N'(IJ) 
S · = --' + -'-dlJ , t:. � Mjt:. 

Using Leibnitz's rule and noticing that Nj(IJ;) = Mj, we get: 

(A.7) 

1 9' oN'(IJ) OSj/OWj = Mt:. 1. '  o�. = -2(1J; - H.)/'I!j < 0 (A.8) 
, - , 

where 'I! j = 3a; Mj t:.. 
Similarly, 

where 'I!'j = 3a;ajMjt:.. 

OSj/OW, = (IJ; - H.)'I!'j > 0 

02S;/OW; = -4/'I!j < 0 

02s;/ow,OWj = 2/'I!'j > 0 

(A.9) 

(A.lO) 

(A. l l )  

Given the previous derivatives we have that: sign(a» « )  0, sign(b» 0, 

sign(c)< 0, and sign(d» O. 
Region 3: In this case: 

1.9 N' (IJ) Sj = 9 �.t:. dlJ. 
- , 

Thus, using similar arguments as above, we get 

OSj/OWj = -2(8 - H.)/'I!j < 0 

OSj/OW, = (8 - H.)/'I!'j > 0 

02Sj/OW; = 0 

02Sj/ow,OWj = 0 

(A.12) 

(A.L3) 

(A.14) 

(A.15) 

(A.L6) 

Therefore: sign(a» « )  0, sign(b» 0, sign(c)< 0, sign(d» O . • 
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RESULT 2: Properties of n; 

From the definition of 73; we have that 

(A.17) 

so that for /3;(., .) > 73;(., .) , n; is concave. Then, it can be shown that 73;(. , .) 
is decreasing in w;. This is so since, from the chosen functional forms for II; 
and U;, we have that 82II;/8wJ is a constant and -82U;/8wJ is increasing 

in Wj' 

Since 73;(., .) is decreasing in w; and w; E [w", wtJ, it follows that 73;(·, ·) E 

[7J;(. , wf) ,73; (· ,w")]. Three cases may arise: (i) if /3; > 73;( · ,w"), then n; is 

globally concave; (ii) if /3; < 73;(- ,  wf), then n; is globally convex; and, (iii) 

if /3; E [7J;(- , wf),73;(·, w")], by continuity there will always exist a value 

w; E [w" ,wtJ such that /3; = 73;( · ,w;), which implies that n; will be convex 

for w; < w; and concave otherwise. Thus, for given Wi, if n; is concave at w", 

it will be concave for all feasible values of w;. Conversely, if n; is convex at 

wj , it will be convex for all feasible values of wi' Finally, in the intermediate 

case, n; will always be first convex and then concave (as in Figure 1) . •  

RESULT 3: Deriving the inequality /3; :2: 73; 

From the definitions of the cut-off points 73; = 73; (Wi, wi) and /3; = 

/3;(Wi, W;) in the three regions that characterize $; (see Result 1), we have: 

(A.18) 
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and 

I 0 (Region 1) 
8 -

= 
9aJ + f3j -4(0; - ft + Wj - WO)/Wj (Region 2) 

-4l:./Wj (Region 3) 

o = 82rrj/8wi8wj + f3;82Uj/8wi8wj (A.19) 

I 0 (Region 1) 
-4 

= -
9 

- + f3; (O,� - ft + 2(wj - WO))/Wij (Region 2) a;aj 
l:./W ij (Region 3) 

Thus, we have the following three cases: 

(i) In Region 1, Tlj --+ 00 and f3; --+ 00, so there will only be corner 

solutions, which we disregard in the analysis. 

(ii) In Region 2, we get from the previous expressions that: 

f3� /Tl = 2«0; - ft) + (Wj - WO)) > 
1 

1 1 (OJ - ft) + 2(wj - wO) (A.20) 

(iii) In Region 3, we get from the previous expression that: 

f3; /Tlj = 2 (A.21) 

Therefore, in general we have f3; :::: Tlj • •  

RESULT 4: Strategic complementarity in Region 3 

In order to prove that for Wj E [WO, wjJ, f3j :::: f3;(Wi ,Wj) for all feasible 

values of Wi we proceed by contradiction. 
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Let us assume that there exists a (3; such that (3; < (3; (Wi, w;) and that 

w; is an interior sohltion, namely, it. sat.isfies t.he first.-order conditions: 

0 = 80.;/8w; = (J.L-2W; +Wi)((3j/3f1fjaj-4/9aj)-(3;tl/1Jt;(2w; +2(w; -w")) 

(A.22) 
with J.L = E(O) = (0 + Q.)/2, which is easily obtainable from the functional 

fonns of II; and U; .  Since the first and the third terms in parentheses are 

positive, it must be t.hat the second term is also positive, i. e., (3; > 4Mj /3. 
However, from Result 3 we know that in Region 3, (3; = 4Mj /3. Hence, if 

(3j < (3; the requirement is not fulfilled and Wj cannot be an interior solution, 

i. e., a contradiction . •  

APPENDIX 2. N UMERlCAL COMP UTATION OF 

EQUILIBRlA 

This appendix explains how we compute numerically the equilibrium val­

ues of Wi and Wj. The functional forms we have chosen yield a quadratic first­

order condition for each firm. Any candidate interior equilibrium (w;, wi) 
must jointly solve the following system of equations: 

BjW; + (Cj + DjWi)Wj + (Ejw; + FjWi + Gj) = 0; i f.  j, i ,j  = 1, 2. (A.23) 

where: 

Bj = 3/a�, Cj = (6ajMj - 4vj + 2Vi - 4Mj(9 - Q.)/(3(3j) - 2w"/aj - 2Q.)/aj, 

Dj = -2/(aja;), Ej = 1/4a;, 

Fj = (-3ajMj + 2vj - Vi + 4Mj(9 - Q.)/3(3j + 2w" /aj + Q.)/2a;, 

Gj = -Hj3Mj(9 - Q.)/2(3j, 
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and, 

H = -fl·(9a2M - 12a M v + 6a·M·v· + 4v2 - 4v·v· + v2)/(6a M (e - e)) J J ) J 1 1 1 J ] I J J �  J 1 1  -

+(4/(9aj) + flj(2w"/aj + fi)/(3ajMj(e - fi)))/(3ajMj - 2vj + Vi) 
-fl;fl(fi/2 - 2w" /aj)/(3ajMj(e - fi)) - 4((0 - fi)/2 + 3ajMj)/(9aj) + flj . 

Numerically we compute the candidate equilibria by solving the first-order 

conditions using the software package Maple. Once a solution is found, we 

check that the candidate equilibrium wages are real numbers strictly above 

the alternative wage, which yield positive production levels in all states of 

nature, satisfy the local second-order conditions, and are such that no firm 

has an incentive to change its wage (taking the other firm's wage as given). 

Lastly, we check whether the equilibrium is stable. 

The parameters underlying Figures 3 and 4 are as follows, for all j: e = 

1600, fi = 800, w" = 50000, Mj = 2.5, Vj = 0, aj = 100; in Figure 3, flj =, 4, 

and flj = 5 in Figure 4. 
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FOOTNOTES 

1 There is a long list of studies using monopolistic competition d la Dixit­

Stiglitz which could be cited. Good examples are Blanchard and Kiyotaki 

(1987), and Layard et al. (1991). 

2 See, for instance, Pugel (1980) and Dickens and Katz (1987) for the 

US; Nickell and Wadhwani (1990) and Nickell et al. (1992) for the UK; and 

Bentolila and Dolado (1994) for Spain. 

3 For example, Clark and Oswald (1993) report survey evidence for the 

UK in which 86% of unions indicate that the level of employment is usually 

decided by the employer. 

• The use of conjectural variations for comparative statics purposes, once 

very popular among oligopoly theorists, is now much questioned. As an 

instance of today's mainstream view, Shapiro (1989, p. 354), in his survey 

on oligopoly theory in the Handbook of Industrial Organization, claims that 

" . . .  the idea behind conjectural variations is logically flawed, and they carmot 

constitute a bona fide theory of oligopoly." 

5 For US empirical evidence on the importance of this phenomenon see, 

for instance, Flanagan (1976) and Mehra (1976). 

6 Both this sequence of play and the implicit assumption that the parties 

bargain without knowing the bargaining outcome at the rival firm seem to 

be empirically supported (see Svejnar, 1986). 

7 Suppose that the union's bargaining objectives are decided by voting 

using a simple majority rule. Then, the union's objective function is given 
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by the preferences of its median member. But given that workers are risk 

neutral and that layoffs are assigned randomly, the preferences of the latter 

coincide with the preferences of any other union member (see Layard et ai., 

1991, chapter 2). 

8 Firm j's laid-off workers join the pool of unemployed, which is assumed 

to be large enough so that the probability of being employed by firm i, i oj j ,  

in the current period is negligible. Hence, search considerations are ignored 

for simplicity. 

9 Unemployment may exist in this economy due to, for instance, matching 

frictions. 

10 Alternatively, we might have assumed 0; to be equal to II; (U; )�; (the 

Nash maximand) , as is standard in the related literature on wage bargaining. 

This solution concept has been used extensively, because it can be derived 

as the subgame perfect equilibrium of a non-cooperative game of alternating 

offers (see Binmore et al. (1986) and Davidson (1988)). From an axiomatic 

point of view, our solution concept only differs from the Nash maximand 

in that it does not satisfy the axiom of invariance to affine transformations. 

(Both solution concepts satisfy the axioms of independence of irrelevant al­

ternatives and Pareto efficiency.) But given that we assume that II; and U; 

are defined in "monetary" terms, so that affine transformations of II; and U; 
do modify the nature of the bargaining problem, the axiom of invariance to 

affine transformations is actually undesirable in our context. 

11 We therefore ignore the strategic use of wage settlements in order to 

foreclose rivals in the product market (see Kiihn (1994)). 

12 That is, it is common knowledge that negotiations at the firm level 

- 48 -



satisfy equation (4), for all competing firms. 
13 This result holds in the absence of efficiency wage considerations, which 

could be introduced by making productivity, aj, to depend on equilibrium 

wages. 

14 It can be easily shown that managers regard wages as strategic substi­

tutes irrespectively of whether they set quantities or prices ex post. (A formal 

proof of this statement can be obtained from the authors upon request.) 

15 0; is uniquely determined since, for all j, Nj (0) is strictly increasing 

for all 0, and Mj is constant. 

16 wj (wt) is the maximum wage level that can be paid by firm j (i) with­

out going bankrupt. We have already shown that this is equivalent to having 

non-negative production levels at u.. Thus, for a given wi, q,(Wl, W2; U.) ::0: 0, 

implies that Wi ::; (U. + wj)/2. At the same time, Q;(Wl, W2; U.) ::0: 0 implies 

that Wj ::; (U. - wi)/2 ::; (U. - wj)/4, from the previous inequality. Hence it 

must be that Wj ::; u.. Since w, == w, / aj - v" the latter inequality implicitly 

defines wf . 
17 See Clark (1984), Ruback and Zimmerman (1984), Salinger (1984), and 

Abowd (1989). 

18 Note that condition (i) alone is not sufficient, because the lack of quasi­

concavity of fl" and also that we do not need to consider deviations to any 

Wj > w·, given the overall shape of flj (see Figure 1 and Result 2 in Appendix 

1). 

19 The parameter values underlying these figures and the calculation 

method followed to derive them are contained in Appendix 2. 
20 Any interior equilibrium (w;, w2) is stable if and only if, at this point 
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and for all i ,j ,  I 02rlj/OWJ I - I 02rlj/OWjOW, I� O. This difference is con­

tinuous and monotonically increasing in {3j, strictly negative at {3j (wi, W2), 
and strictly positive at {3; (wi, w2)· Hence, there exists a ,8j (wi, w,) E 

({3j (wi, w,) , {3; (wi,w,)), such that if {3j � ,8j (wi,w,), the equilibrium is 

stable. 

21 Given our assumptions on the product market (section 2.1), it .is a 

standard result that firms' price-cost margins fall as the number of firms 

operating in the market rises. (See, e.g., Tirole, 1988, chapter 5.) 
22 This is identical to assuming that there is a single union per indus­

try, whose members are the insiders of firms 1 and 2, and which bargains 

separately with each firm's manager. 
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