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Abstract 

The aim of this paper is to analyse the relationship between trade 
unions' behaviour and the Central Bank's policy in a monetary union. Fol­
lowing Canzoneri, Henderson (1991), Jensen (1993) and Agiomirgianakis 
(1998) , we consider a world of two equal-sized countries which share the 
same currency but we exdude the hypothesis of international migration 
of labour force. Both labour markets are supposed to be controlled by 
trade unions whose behaviour depends indirectly upon the Central Bank's 
monetary policy. \Ve show the differences between the two regimes: a 
cooperative and a non-cooperadve equilibrium in which each union work 
independently. Concerning employment, we find that the cooperative sit­
uation is unambiguously bet.er than the non cooperati~'e one. 

Resume 

L'objet de cet article est d'analyser les interactions entre Ie com pone­
ment syndical et la policique monetaire dans une union monecaire. .-\ 
l'image des tra~'aux de Canzonerie, Henderson (1991), Jensen (1993) et 
Agiomirgianakis (199S) , nou.;; avons retenu un modele a deux pays aux 
caract~histiques economiques identiques. Constitues en syndicats, les tra­
vailleurs des deux economies adaptent leur comportement sala.ial a la 
strategie monetaire determinee par l'unique Banque Centrale. !'\ous met­
tons en e\'idence les differences entre deux regimes: l'equiJibre cooperatif 
ou les deux syndicats cooperent et l'equilibre non-cooperatif dans lequelles 
organisations de travailleurs agissent independamment les uns des autres. 
Nous montrons ainsi que \a cooperation syndicale est ra~'orable a l'emploi. 

• Guiver~itti des Autille,; et de la GlIyanc, Lead I1t Celllan. 
t(juh'er~iti! des Aut.HIt:,; cL de la GUYi<ILI! ct Lead. 



1 Introduction 

The introduction of the single European currency is an unprecedented event 
in the economic history. This political choice, made by some European coun· 
tries consisting in gathering into a monetary union, highlights various questions 
about the efficiency of this monetary framework. A national currency remains' a 
powerful instrument which allows to pursuit an independent economic and bud. 
get policy. In a monetary union, monetary policy shocks are faced by all the 
member states, whatever their initial situation or their economic needs. In the 
Caribbean sea, the experience of the ECCB is an e.'(ample where a central ban.I.;: 
have to define a single strategy for various countries. "Despite some similari. 
ties in the economies of OEes C()untries, their problems and requirements are 
difIerents, making the monetary and financial management 0/ anyone centre! 
bank somewhat complex n (Donna Dann.s(1991)}. 

In Europe, economic agents attend the modification of their economic en­
vironment. The study of strategic interactions between agents is placed at the 
heart of a new problematic which is the starting point of our thought. In a 
national frame~"Ork, it is frequent to oppose a policymaker, whose aim is to 
promote and maintain monetary stability, and a trade union, who tries to make 
workers' welfare as good as possible. This scheme disappears once we accept 
the idea that several countries can create a monetary union. In fact, in front of 
the single policymaker, there are as many trade unions as member states. The5e 
trade unions can coordinate their actions in order to be stronger or "'ork inde­
pendently. The cooperation between unions involves that they take incidences 
of their beha"'iour on other trade unions into account. The matter of coop­
eration had been studied for policymaker's behaviour. Rogoff (1985) showed 
that monetary coordination could be counterproductive and could strengthen 
the central bank's credibility problem vis-a-vis the private sector. 

Our main objective is to measure the consequences of a cooperation be­
tween unions on general economic equilibrium. We ,,;11 use methodological 
tools borrowed from the game-theoretic analysis. The model chosen is in line 
,vith Canzoneri and Henderson (1991) and is similar to Agiomirgianakis (199S) 
and Jensen (1993). 

The paper is organised as follows. In section 2, ,ve present the model. It 
schematises a tv.·o countries economy whose members share the same currency 
but it excludes the hypothesis of international migration of labour force. The 
conduct of monetary policy is committed to a single central bank. In section 3, 
the model is modified in order to describe the influences of the key variables, do­
mestic and foreign nominal wages and money supply, on aU the others variables. 
In section 4, the trade unions' behaviour and the centra! bank's choices are clar­
ified. In each country, workers are gathered in a trade union which negotiate, 
at the beginning of each period, nominal wages taking into account inflation 
and unemployment. The central bank must manipulate the money supply, i:\ 
order to control prices e"olution and promote full employment. We conclude 
in section 5, comparing results obtained with a!ld without cooperation between 
trade unions. 
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2 The model 

We consider a world of two equal-sized, interdependent and symmetric 
countries with fie.:dble wages and exchange rates. Each country is specialised in 
the production of a homogeneous product that is an imperfect substitute in con­
sumption for imports. Unlike Jensen (1993), we exclude the existence of shocks 
or stochastic components. The model is summarised by the follo"'ing equations 
where lower case letters denote logs, and unstarred (starred) variables denote 
domestic (foreign) values. We treat firms in each country as perfect competitors 
who simply employ labour up to the point where its marginal product equals the 
real product wage. Asswning Cobb-Douglas production functions and ta.!.dng 
capital to be fLxed, output in each country is given by equation: 

y=vn 
y~ = vn-

The labour demand is, as e.'Cpected, a decreasing function in the real product 
wage: 

n = -(1- u)-l(W - p) 
n' = -(1 - v)-l(w' - p') 

As national and foreign productions are imperfect substitutes, they are cor'.· 
sumed in both countries, which implies chat consumer price indices q and g­
depend on national and foreign product prices. We assume that national (:"v:. 
eigll) consumers prefer national (foreign) goods, that is why if 1 - j3 and J ;:!.:e 
respectively the proportion of national and foreign goods in a national age:::'s 
consumption, we consider that 0 < .3 < 0.5. The relative price of foreign p:o­
duction measured in reference to the national production noted z, is simply :!;.e 
difference between the production prices: 

z =p-p-

Then we can derive the formulation of the CPI: 

q=p+/3z 
q- = p' + [3z 

Real wages are increasing functions in nominal wages, wand w", and d:-. 
creasing functions in CPI, g and q". They are given by: 

We; = w-q 
u;~ = w' - q 

International migration is assumed to be prevented by psychological barr:e;s 
to migration. They can be the results of a difference in h\llguages like in Euro?e. 



the attachment to a country or physical difficulties to migrate. In the Caribbean 
sea, this point seems also to be a reality. n The only missing link to the es!a.b. 
lishment of an economic union is free movement of labour. Countries should try 
·to accelerate the CARICOM initiative for free movement of skilLs which would 
provide basis for the eventual free movement of labour"(Donna Danns (1997}). 

To complete the model, we introduce a relation which represents the condi· 
tion of equilibrium in the unified money market. The equilibrium constraint is 
deri ..... ed from the quantity theory equation m = p + YI where money supply is 
noted m. The price variable is a weighted average of p and p', it can be "7ii:1:en 
Paggrega!e = Cr.p + (1 - 0::) p', Aggregate production is the sum of both national 
and foreign productions Yaggregale = Y + y', 

m = [op+ (1- o)p'[ + [y+y.] 

We will choose from nov: up to the end Q = 1 - Q = 0,5, 

Trade balances are given by: 

TS=TS' =ca-iJ(y-y') 

Trade balances are at the equilibrium if y - y' = 8z, where C is a paramecer 
higher than unity (Agiomirgianakis (1998), Zer\'oyianni (1997)): 

Q 
Y - y' = 7J lD - p.) '" 6(p- p.) a\'ec 8 < 1 

8 is assumed to be higher than unity because changes in money purcha.sing 
power has stronger effects on trade balance than changes in incomes, 

3 Resolution of the model and main results 

Key variables are nominal wages tl.' et w' and money supply m .. ,\fter adeqeace 
substitl,ltions, equations can be written as followed: 

Domestic economy: 

1- v v v 
p=--m+?( "(1 ))(w-w')+-,-(w+W") l+v _ v,U -v 1,u 

n __ 1_m __ 1_{t:.. v (W-W')--"-(W':"W')} 
-1+v I-v 2(,+6(I-v)) l+v' 

v v{ V t'} Y = --m - -- "' - (w -w") - -- (w + w") 
l+v 1-u 2(u: 8(1 u» l..;..u 
1- v v v 

q = --m+ --(w+ w") + (1- 23) (w - w") 
l+v l+v '2(,+o(l-v)) 
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I-v v v 
W, = W - --m - --(w + w") - (1- 2m (W - w") 

l+v 1+, 2(v+6(1 v)) 

Foreign economy: 

1- v L' V 

p" = 1 + v m - 2 (v + 6 (1 v)) (w - w') + 1 + v (w + w') 

"1 1{", v "v"} n = 1 + v m - 1 _ v "' ~ 2 (v + 6 (1 _ v)) (w - w ) - 1 + v (w + w ) 

y= --m--- w"+ (w-w)- --(w+w') v v{ v • v } 
l+v I-v 2("+6(1 v)) l+v 
I-v v tI 

q" = --m + --(w.,. w") - (1 - 2iJ) (w - w') 
l+v l+v 2(v+8(1-")) 

I-v v v 
w' = w' - --m - --(w + w") + (1 - 26) (w - w") 

e l+v l+L' . 2(v+8(1 .\\ 

A few interesting results are obtained. By combining, trade balances COll­

straint and optimal labour demand, ' .... e can see clearly that the gap bern'een 
national and foreign production prices is linJ,."ed to the gap betv.-een \\-ages. This 
result can be e).-plained simply, if foreign wages are higher than domestic valees, 
foreign labour demand and foreign production will be inferior to domestic \"al­
ues. This difference , .... ill create a foreign trade balance surplus and a domestic 
trade balance deficit. There are only two solutions to correct this imbalance, p 
diminishes and improves hOr!le country's competitiveness or p' increases s:nce 
foreign goods' supply is lower, 

" v ( p -P u'"-u:) 
v+6(I-v) 

By integrating the money market constraint, we find: 

I-v L' V 

P = 1 + v m + 2 (v + 6(1 _ vn (w - w") + 1 +" (w + w") 

1 - V l' 
p"- m-----1+u "''-.,Ur 

What can be written: 

v 
(w-w')+-(w+w") 

''l) 1 + v 

p = _1_-_tl m..;.._v_ (1"':'" . 1 + L' ) w+-"- (1 _ ~_.:I",+".:v 
l+v l+v :?~l'-;-8(1-v)) l+L' .... f ... cr, ,,)J tv" 

1 - v v ( p' =--m+-- 1 
l+u l+v 

,_ w+-- 1.;.. _ tu' 1+" ) "( I+V) 
2,,': 0(1 to)) 1+,. 2(v+O(I-,')) 

These relations present 5e?a,ately the influences of wand w' on the resc­
ludons of p and p', when bo,~ illoney and commercial markets are cleared. In 



what follows, we will focus our analysis only On the sensitiveness of the domestic 
production price to modifications in wages and money supply, the analysis of 
the foreign production price will follow by symmetry. 

Every thing being equal, an increase in money supply unbalances money 
market. The clearing process needs a increase in p: 

dp 0 -> 
dm 

The nominal domestic wage wand production price p are positively corre­
lated. Two effects ,vork, the first one is a monetary mechanism and the second 
one relies on the trade balance constraint. First, an increase in w create a 
drop in the production since labour cost is higher, monetary equilibrium ~;U 
be reached only if prices go up. Second, an increase in w by lessening domesdc 
production im'olves a trade balance surplus. It can be absorbed with a increase 
in production prices, which promotes a return to equilibrium: 

dp > 0 
dw 

Total effect of w· on p is the sum of two opposite effects; a pOSitive or!e 
which work through the money market, it is identical to the effect of IL' on p ; 
a negative one which shows that an increase in w·, lowers y. and p. A trade 
balance deficit appears, and a decrease in p is necessary for improving the horne 
country competith-eness. The total effect depends on the sign of (26 - 1) wh:ch 
is ahvays positive since 6 > 1. 

4 

..'!E.. > 0 
dw' 

Trade Unions' behaviour and central banker's 
strategy 

\Ve consider that labour force in each country is organised in a single union. 
Each union decides nominal wages unilaterally and we assume that wages ra:es 
are set only at fixed intervals. Trade unions' behaviour is determined by the 
ma."(imisation of a welfare function whose variables are employment and con­
sumption 'vages. The utility function chosen is consistent with Zen'oyia::ni 
(1996) and Jen.sen (1993) or Gylfason and Lindbeck (1986). 

4.1 Situation without trade unions cooperation 

For the domestic union. the function to maximise is given by: 

Max U = -(n - no)2 -:- au: 
w aw' am 

S.C.-- = - =0 aw ow 
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Foreign nominal wage and money supply are considered like exogenous. 
Trade unions have an employment target, full employment, and want simply 
to take advantage of the higher real wage possible. By assuming that they 
want to reach a specialle"el of real wages w, the ,velfare function becomes the 
following one: 

u= -(n-no)'+b(w,-w) 

After resolution, we obtain the follo'\\ing Nash reaction functions 

6 • 
w = m + -em - w·) - -no + T1 

<7 <7 
6 • 

w· =m+-(m-w)--no+T1 
<7 <7 

with: 

q = 1/+26 > 0 

6=v(I-26) <0 

Ir. 
~ = ?2 [(1- v) <7 + 2iJv(1 + v)1 > 0 

_<7 

• = 2(1 + v)(v + 6(1 - v)) > 0 

Both nominal wages are negatively correlated to their respective labour sup­
ply. 2\.·Ioreover, wand w· are positively linked, if a trade union asks and obtains 
more for its members, it 1;1,;11 be imitated by the other union of 1;1,·orkers. As 
e:-.. .. pected, a period of ease money incites trade unions to ask for higher wages. 
Optimal nominal 'vages are given by: 

( 
6. ) b ( I + v) w = m + 0'2 _ (;2 (no - no) + 2(1 + v) (1- tt) + 2.6u--;-

. (6.). b ( I + v) w = m + -,--, (no - no) + .(1 + v) (I - v) + 2!lv--a--8 _ 0' 

4.2 Situation with trade unions cooperation 

Inter-Union cooperation ellows home and foreign wage setters to internelise 
externalities among them. A trad-e union knmvs that if it obtains a higher wage, 
every things being equal, it will ce~e a decre<'.se in labour demand, a drop in .. he 
production and ... n monetary imbalance which D.eeds an increase in prices. These 
evolutions will create an inB.a;;iona~y process in the foreign country. The foreign 
tracle union will have to chirn for higher wages too. Adapting to trade unions, 
cooperative behaviours at:ributed to policymakers by Canzoneri et Henderson 
(1991) or Rogoff (1985), tr.~ pro~af'.l to be ma:cimised by both trade unions is 
the following oue : 



J'j~~ U + U = [- (n -no)' +bw,] + [- (n" - no)' + bw;] 
8m 8m 

5C.-=-=0 8w aw~ 

with U = - (n - nof~ + bwe and U· = -(n° - nij)2 + bw~ 

w et de w· are determined simultaneously. Cooperative solutions are gi\'en 
by: 

w = m-~ (Bno+O"n(j) 
(0' + Or 

w' = m-~ (Ona Tcrna) 
(0' + 0) 

.(0"+0') b 
(0' _ 0) (0' + 0)' (no - nO)+2 (1 - v) (1 + ,.) 

• (0" + 0') 
(0' _ 0) (0' + 0)' (no - nO)+~ (1 - v) (1 + ,.) 

4.3 Central banker's strategy 

Like Kydland and Prescott (1977) or Barro and Gordon (1983)1 the cen:ral 
banker ma.ximises a general welfare function. :\!onetary policy is determined for 
both countries. Parameters taken imo account to determine optimal moneta"y 
policy decisions must resurue domestic and foreign economic situations. We 
use a simple welfare representation which is the sum of two national wel:are 
functions. The program to ma.ximi5e is the following olle : 

J~x 'Ii = V + V" = [- (n - no)' - ,\q'] + [- (n" - no)' - ,\q"'] 
ow at~" 

5C.-=-=0 am 8m 

with V = -(n - no)2 - )..q2 and Vo = -(n° _ no)2 _ )..qo2 

The parameter A represents the relath'e social importance assigned to b­
flation: a higher). places a greater weight on inflation and a lesser weigh:; to 
unemployment. Thus, for example, an unemployment-adverse society would be 
characterised by a low value of ..\. The central bank's reaction fUllction is g1\·e::J. 
by: 

1-2,\(I-v). l+v 
m= 2+2'\(I_v)'(w"",,,-): 2+2.1(I_V),(no+nO) 

If ). is zero, then the policy-ma.!.,:er wants to promote employment wh;).te\·~= 
the inRation costs, and mo:'.ey supply will be: 

1 1 + t' 
m = 2(w + w") + T(no + n,) 
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An increasing relation exists between money supply and nominal wages, 
That means in front of very active trade uniollS, central banker ... ill choose an 
11 ease money" strategy to avoid a boom of unemployment. Such a policy allows 
to maintain a good level of labour demand since the initial increase in nominal 
wages will involve an inflationary process, 

5 Comparison between cooperative and non co­
operative regimes 

In this final section, we asswue that no = no = n, Economic values in a coop­
erative regime are followed by coop, while economic values in a non cooperative 
regime are followed by ncoop. (sing adequate substitutions, following results 
are obtained. 

W eoo? = w~Oo? = m - (1 + tI) 11 + ~ (1 + tI) (1 - tI) 

" () - - b ( ) [( ) 2;3,(1 + v)] 
wn,coop = wn.coop = m - 1 + t' n + 2 1 + v 1 - v (J' 

Trade unions' desires are lesser in a cooperative regime than in a non coop­
erative one: 

Weoo? < U'n.CO?P and w~:JO? < l.::;'coop 

)doney supplies are given by: 

meopp = 2t1n + b(l - 2'\['(1 t·)) 
2,\ 

- . b(l- 2,\,'(1- ,.)) [ . 23"(1 + V)] 
Inneopp = 2vn.. 2,\ 1.. (1(1 _ u) 

It is less easy to deduce a hierarchy between these two money supplies, in 
f".c;:: 

InCO?? > mneO?P if 1 - 2,\(1 - tI)l' < 0 

and 

Incopp < Inn,eo?? if 1 - 2,\(1 - u)v > 0 

Trade union cooperation ,,'hieh leads to a wa.ge moderation is not a sufficient 
condition to ensure a more ::e:-.:ib!e monetary policy, It is the ea.se only if the 



central banker is very strict, as it seems to be in EMU, for values of >. superior 
to 1/2 (2v(1 - v)). 

Other economic variables also differ from a regime to the other, Production 
prices are higher in a. non cooperative situation: 

Peoop < Pncoop 

Labour demand is more important when unions cooperate: 

n eoP? > nncopp 

Like both national products directly depend on labour demand, it appears 
clearly that incomes are better \vhen trade unions ,vork together, 

YeoPP > Yneopp 

An important element arises from these preceding lines, It is demonstrated 
that labour demand is stronger when trade unions decide to cooperate, Coordi­
nation between trade unions make nominal wages and production prices lesser, 
The passage from a nOll cooperath'e regime to a cooperative situation involves 
a drop in real wages \vhich is good for employment, In fact, relative variation 
in nominal wages is higher than relative variation in production prices. 

At last, consumer price indices and real wages reach lower levels in a coo?­
erative situation 

qeopp < qncopp 

Wcopp < wncopp 

It seems to be in trade unions' imerest to join their endea,'ours and to co­
ordinate their strategies. These results are consistent whate\'er central banke:'s 
behaviour. There are identical to Zervoyianru (1997), which shows that iI', a 
monetary union, cooperation between trade unions is better. 

6 Conclusion 

It has been showed that cooperation betwee!l trade unions, by fi:dng norui;!a\ 
'wages and inflation at lower levels than in a non cooperath'e regime, impro':es 
employment and activity. These results are identic;,\[ to Akhand {1992} .... 'ho 
demonstrates that in a national framework trade unions coordination soh'es pi:'.r~ 
tially the inflationary bias ;noblem. This suggests that european and caribbe<'.!l 
organisations of trade unio!"...5 should be strongly encouraged, e\'en by cheir :e­
spective central banker. 
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Implications for monetary policy are very clear. A central banker will ge~ 
'.vorse economic results if it decides to fight against inflation \\;thout seeking 
for a coordination of trade unions' strategies. The central banker has to im­
prove cooperation among trade unions since" Ease money and cooperation" is 
preferable to "tight money and non cooperation" . 

Aflast, promote cooperation between trade unions can be a response to high 
unemployment rates observed. in the monetary union of the OEeS countries and 
in the quasi-union of European economies before 1999, respectively compared 
with larger Caribbean countries and with The United States (Demertzis and 
Hallet (1996)). 

Our model is relatively simple but keeps its general feature. Nevertheless, 
among various ones, hvo ideas must be considered now, the hypothesis that 
countries are identical like in Jensen (1994) must be removed and the ability for 
workers to migrate must be considered like in Agiomirgianakis (1998). 
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