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Lecture notes ECON4360, Spring 2006  
Lecture #8: The labour market and related issues 
We have seen from the impact tables of MODAG the importance of the labour market in 
accounting for the effect of using, say, fiscal policy instruments. Thus we elaborate a 
little on the treatment of the labour market in the policy context. The aim is not to go 
really into the subject matter of how the labour market functions, but more to exemplify 
aspects of the general policy scheme. I should add that the exemplification may not 
representative at all of the current approaches to labour market analysis.  

The determination of wages is described in the MODAG documentation as decided by 
negotiations between trade unions and employers’ organisations. Thus in MODAG the 
outcome of these negotiations is modelled as a relationship which depends upon other 
variables and thus becomes part of a large simultaneous system. 

As a relationship it is, needless to say, a very important one for the macroeconomic 
outcome, and it is a relation which is not based upon the behaviour of atomistic or 
“medium-sized” agents’ behaviour, but upon the negotiated outcome of organizations 
comprising a very large share of the economy among respective members.     

One thing that falls out of the model’s representation is the game played between these 
organizations and the government and the governments influence upon the outcome 
though one means or the other. We may perhaps currently say that the ruling philosophy 
is that the government has no role in such negotiations, but that has not been the case 
historically. Thus we shall look at that, a stated by Johansen (1976). 

But there is a deeper aspect of the functioning of the labour market in relation to our 
planning set-up, namely the relation between the institutional characteristics of the labour 
market and its mode of functioning and the welfare aspect, the meaning of it all, the W-
function. This deeper aspect is dealt with, at least partly, by Wallerstein & Moene (1999), 
which is on the reading list and titled: Social Democratic Labor Market Institutions. 

8.1 The “social democratic labour market” and the welfare state 
Kalle Moene has written many papers on this topic or related to and many of them 
together with Michael Wallerstein who died earlier this year of brain cancer in California. 
In this branch of literature which foremost comprises the Scandinavian welfare state and 
the Scandinavian labour market, but also other countries and related issues, it is a key 
observation that the spread of wages in the labour market is much less than in many other 
countries. Wages are “compressed”, as it is often stated.  

The literature how this compression happens, that is how the wage setting part of the 
labour market functions, but also that the wage compression, particularly in Sweden and 
Norway in the decades after WWIIs is a key element in the Nordic welfare state. Wage 
compression implies less inequality. Even though the wage setting of the unionized 
labour covers only a limited part of the overall labour market, it exerts a wider influence. 
The income equality has made it easier to have the kind of welfare arrangement common 
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in the Nordic countries with very comprehensive arrangement, a higher floor and more 
generous benefits than many other countries.  

The welfare state built on this foundation is what Wallerstein & Moene calls the “Social 
Democratic State”. Although this term earlier primarily was associated with the Labour 
Party and its policy, it is now being used in a wider sense, as in a recent book about the 
period 1905-2005 by a well known Norwegian historian with affiliation to the 
conservative party titled “The social democratic century”. This is reasonable as the broad 
consensus in Norwegian politics has comprised the major cornerstones in the welfare 
state.  

The relationship between the trade union wage setting strategy and the welfare state is 
presented here in very simple terms. Obviously, the welfare arrangements in a modern 
society as ours  are influenced along many channels, there may still be considerable 
validity in the argument presented in this literature along these lines.  

Wallerstein & Moene (1999) describes these labour market features as under dissolution 
now, I am not sure that is an entirely correct assessment. Be that as it may.  

How the wage compression is achieved is explained in the paper. An important part of 
the argument is that employers’ saw themselves served with these arrangements which 
gave high earnings in high productivity firms and strong impulses for investment for 
modernization. See in particular W&M (1999), Figure 8.1 and Figure 8.2 

8.2 How to deal with non-central decision-makers 
The general background is Johansen (1976) discussion of the general planning scheme 
with non-central decision maker, particularly Figure 3. 

The central authority wants to maximize 

       with regard to a, ( ( , , ))W W f a d z=

while the non-central decision maker will maximize 

          with regard to d. ( ( , , )U U f a d z=

From the government’s point of view the existence of non-central decision-makers is 
inconvenient. What can the government do to achieve more control over the situation in 
addition to using its instrument a as well as it can in view of the possible actions of the 
other decision maker?  It is an important aspect of most such games that the interests of 
the two parties are seldom completely antagonistic, as in zero-sum game. With regard to 
the assessments of different possible outcomes there are conflicts, but also common 
interests.  

There are several approaches to be considered: (1) The government may attempt to limikt 
the set D from which d is chosen. (2) It can try to “model” the decision maker, that is 
incorporate the decision maker’s behaviour into the f( , ). This is as we noted what is 
doen in MODAG wrt. the wage setting. (3) It can regard d as part of z. The difficulty with 
that is that d may not have the character of being exogenous, but may on the contrary be 
very dependent upon what is happening or expected to happen in the economy. (4) The 
government can deal with the other decision maker as a in game, say a Stackelberg game. 
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(5) Finally, the government may try to deal with the decision maker through persuasion 
and negotiation, which both may be interpreted as trying to achieve a cooperative game 
solution.   

See Johansen (1976), Figure 4 and the discussion related to it, particularly the reaction 
curve of the non-central decision maker.  

What has been said so far may suggest that the government should always try to achieve 
a cooperative solution. But this is not true. It neglects major results from applying game 
theory to economics, namely that there is a relation between the Nash equilibrium and the 
competitive market solution. The concept of the core of a game is of key importance, but 
there is no opportunity here to pursue this further, except that it makes sense in some type 
of game situation to try to approach cooperative solutions and in other to go for non-
cooperative equilibrium. The government is in a supreme situation to determine what 
kind of game should be played. The rules of games are often to be found in laws and 
regulations.  

The inflation problem, which is not a problem, but was very much so in the 1970s and 
1980s was attempted handled both through cooperative and non-cooperative approaches. 
It is of course ideal if rules for non-cooperative game give the same result as a 
cooperative solution. This would be rather exceptional perhaps and more typical is that a 
non-cooperative game gives a solution which is inferior to cooperative solutions, which 
may, however, be difficult or impossible to achieve.   

Among the responsibilities of the government is to provide information. In general, it is 
probably better if the actors possess the same information. Earlier, the opionions on this 
may have been different, e.g. price forecasts, lack of information made it possible to 
manipulate other players. Also threats and bluffs may be found among the instruments 
used in economic policy game, but the usefulness of such devices becomes limited if the 
game is a repeated game. Bluffs will be called. One way of influencing through these 
means is by a response function, to be explained below.  

8.3 The wage setting process as a game  
Let us look at a game theoretic formulation of the wage setting process. First, we have to 
make clear who are the actors in the game. Alternative specifications are possible. We 
consider two actors with separate instruments. The central authority, the government, has 
foremost fiscal policy, and then not least taxes and transfers of particular importance for 
the disposable wage level (t). The non-central decision maker is the trade unions, in 
Norway LO, which sets the wage level (w). We thus disregard or bypass here the 
negotiation process.     

The game situation itself we can depict in a diagram where the axes represent the 
instrument use, ie a w-t diagram. In this diagram we want to depict the preferences of the 
two actors in the game. But how can deduce the preference functions? That has to be 
done by establishing an appropriate model and make the necessary assumptions about the 
preferences of the two sides.  
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We approach this just very tentatively here, mainly to exemplify the reasoning. Let us 
assume that the trade unions preference function has disposable wages and employment 
as arguments, ie 

   *( ,DU U w N= )

The government’s preference function W  may have, say, employment and the balance of 
payments as arguments. 

   *( , )W W N B=

One argument is thus common with the same sign, but its relative weight may well be 
different. It is in a sense not unreasonable that all the arguments were the same, ie that B 
entered the trade union preference and Dw the government preference. That would imply 

      and     *( , ,DW W w N B= ) *( , , )DU U w N B=

The preferences may still be rather different. One can imagine that the government verify 
much would like to have a positive balance of payments, but that it does not have much 
weight, ie have much of a trade-off with employment, until it is negative. 

Let us then tentatively try to define Dw , N, and B as functions of w and t.  

The definition of disposable wage gives us  
Dw w= − t   

The demand function for labour gives us  

  ( )N wϕ=  

Finally, we might suggest for the balance of payments  

  ( ) (( ) ) ( , )B g N d w t N h w t= − − =  

Here the balance of payments is written as a difference between a product function and a 
demand function. This should imply that  is negatively dependent upon w and 
positively upon t. (We have to assume for these signs, I think, that the demand elasticity 
labour is less than 1.)  

( , )h w t

So in doing this exercise we disregard a lot of other things, including the use of 
government expenditure as an instrument for influencing employment. We thus have  

   *( , , ) ( ,DW W w N B W w t= = )

)

and 

   *( , , ) ( ,DU U w N B U w t= =

We may think of the indifference curves derived from the U-preferences as concave to 
the left and with a vertical tangent at the rightmost point. In the increasing part dominates 
the income effect. When the tangent is vertical, 0wU = . In that point the income effect 
and the employment effect of wage increase are equal. An important question here is how 
these points for  are situated further out in the diagram. If we consider such a 0wU =



ECON4360 Lecture notes #8 5

point and increase t, it seems most reasonable to assume that *
Dw

U  increases more than 

, accordingly the points with *
NU 0wU =  follow an increasing curve in the diagram. From 

the reasoning we made above in connection with LJ figure 4 we may call a curve drawn 
through these points for the trade unions’ reaction curve.  

We can make corresponding reasoning about the indifference curve following from W, or 
rather . We skip the argument here and just make the assumption that the W 
indifference curves are concave and have a horizontal tangent.  

*

W

We can then discuss outcomes of a game between these two actors using standard game 
theoretic reasoning. Johansen (1976) Figure 5 is illustrative for showing the Nash 
equilibrium of a non-cooperative game and for the interval of cooperative game solutions 
for two players and can be interpreted as applied to the wage setting process. 

Let us first consider a non-cooperative game and its standard solution in the Nash 
equilibrium (point P in Fig. 5). For interpretation and discussion of the Nash equilibrium 
in general, see Johansen (1976, 2.3). We have to interpret this solution for our specific 
problem of wage setting as a situation where investment and government expenditure is 
given in the short run and thus t is the only fiscal policy instrument.  

Figure 5 also indicates the possible solutions to a cooperative game between the two 
parties. What determines whether the game is a non-cooperative or a cooperative game? 
This is not easy to answer in an exhaustive way, but a very major consideration in this 
regard is the game’s character of being a non-zero sum game. Typically, for an economic 
policy decision like the one we are discussing here, the game is a non-zero game to a 
considerable degree. Even when this is the case it may be difficult to establish a 
cooperative solution. Them then there is the question of where in the cooperative interval 
an agreed solution will be found. 

Then we have the Stackelberg equilibrium, two different ones according to who is the 
leader. TRANS  

Here we have drawn the reaction curve for both actors. Thus we have to imagine the two 
different policy settings these two curves represent. We see that the solution following 
from the two Stackelberg games are better for both parties than Nash equilibrium.  

On the other hand we also observe that there are always cooperative solutions that are 
better than all Nash equilibrium and the Stackelberg solutions.  

Is it most advantageous to be leader or follower? It may actually be an advantage to be 
follower. It is not unreasonable to consider the government as the most influential or 
decisive part wrt. what game will be played. A cooperative solution can be reached, we 
may imagine, through negotiations between the government and the trade unions. The 
government may prefer low nominal wage increases and be willing to offer some 
compensation in terms of tax reductions to achieve that. If the Stackelberg solution with 
the government as leader is the fall back solution, we see that a cooperative solution must 
fall within the interval A-B, as only this interval is better for both parties than the 
Stackelberg solution S2. 
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Finally, we may consider the outcome of a so-called conditional response policy. This 
means that the government states its policy as to what its response will be in terms of t fro 
any w decided by the trade unions. This sounds similar than the reaction curve of the 
Stackelberg game with the trade union as leader, but it is quite different. A response 
curve is drawn in the TRANS, and we see that if the policy commitment of the 
government is accepted by the trade unions it will lead to the best possible policy from 
the government’s point of view.  

We may look at this also in Johansen (1976), Figure 6. 

This seems great, at least from the government point of view. But there is an element of 
bluff and threat here, that may lead to an awkward situation in the next round. If the trade 
union refuses to be coerced and sets the wage level at some other rate than the one that 
would maximize W, the government may stick to the conditional response curve, which 
will in general no be such a good solution. It could stick to tax rate of MAXW , or it could 
fall back to set t according to the reaction curve.  

The problem for the government is to come down to some point on the A-B interval on 
the cooperative solution curve.  

There are a number of problems related to wage setting that we bypass, although they can 
be quite important. E.g. the control over the agreed w as also market forces may exert an 
influence.     

8.4 The Scandinavian theory of inflation 
(no notes) 
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