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1 Introduction
The debate about the relation between economic growth1 and unemployment is long lasting. In particular, especially in
the European Union countries, unemployment has become one of the major concerns and probably one of the most
important challenge for both theoretical and empirical economists. Moreover, high rates of unemployment in European
Union countries, both in historical terms and relative to those the United States, have also been a major concern for
economic policymakers since the early 90s. Unemployment is still disappointingly high in most Central and East
European countries, which may be a reflection of the ongoing adjustment to institutional shocks resulting from systemic
transition towards capitalist economies, or it may be caused by high labour market rigidities or even due to a weak
aggregate demand.
Further, there are some recent important contributions relating unemployment and growth. Most of them follow Aghion
and Howitt (1994) and Pissarides (2000) and consider unemployment caused by search frictions within a growth frame.
Pissarides (1998) studies the effects of employment tax cuts on unemployment and wages in four equilibrium models:
competitive, union bargaining, search and efficiency wages. In particular, he analyses the role of unemployment benefits and
the tax structure on employment and unemployment. Bräuninger (2000a, 2000b and 2005) and Lingens (2003)
examine the relation among unemployment caused by wage bargaining and economic growth. Corneo and Marquardt
(2000) concentrate on the relation between social security, unemployment, and growth explicitly. Daveri and Tabellini
(2000) argue that the rise in unemployment and the reduction in economic growth are caused by the increase in the tax on
labour income. Even thoughtheir model is similar in spirit to the one presented in the following sections, their results differ
remarkably toours.
In general, in these models, unemployment deteriorates growth. Only few papers have tried to reverse the general negative
view between unemployment and economic growth in the macroeconomic literature. Two examples are Cahuc and Michel
(1996) and Ravn and Sorensen (1999), postulating a possible positive relationship between the unemployment created by
the (regulated) minimum wage and the long-run productivity growth induced by schooling and on the-job-training.
In this paper, the macroeconomic link between economic growth and labour market imperfections is analysed within a
basic overlapping generations (OLG) framework. We present a basic dynamic general equilibrium OLG model
(Diamond (1965)) where equilibrium unemployment is caused by the presenceof a monopolistic trade union who wishes to
fix a higher than the market-clearing wage rate. Thus, in the short-run, the reduction in labour input due to the
unemployment occurrence increases the marginal product of labour. The main purpose of this paper is to build up a simple
model in which the possible effects of imperfections of the labour market and social welfare policies on both unemployment
and growth can be isolated. In particular, we show that unemploymentmay be positively linked with the long-run economic
growth when unions set monopolistically the wage once the capital accumulation effects are considered. The value added of
the present article, in contrast with the prevailing literature, is that the presence of trade unions - pushing the wage above
the competitive level - together with the consequent diffusion of unemployment benefit mechanisms may, despite the
unemployment occurrence, enhance economic growth.2 Moreover, it is shown that there is roomfor a benevolent government
intervention aiming to maximise the representative individual’s lifetime welfare via an appropriate choice over the
unemployment bonus.
The paper proceeds as follows: Section 2 describes a simple two-period OLG model with unions. Section 3 adds the
equilibrium growth analysis and discusses the steady-state results. In section 4 we characterise the government action.
Finally, section 5 summarises the main results.
2 The Model
We characterise a basic dynamic general equilibrium two-period OLG model (see, for instance, Samuelson (1958) and
Diamond (1965)) with young population N t growing at the constant rate n and closed to international trade;3 goods
and capital markets are both competitive, and the only departure from the standard textbook model is the assumption that

In this paper the term economic growth always refers to the to the level (rather than to the rate of growth) of the long run income, according to the
terminology of the neoclassical growth theory (e.g. Solow (1956) and Mankiw et al. (1992)). In any case, needless to say, an increase in the long
run level of output, implies a transitional increase in the rate of growth as well.
2 To name a few, one may ask where the market power of unions originates from, why so little wage underbidding on the part of the unemployed is
observed, and why unemployment exists even when unions are absent. Lindbeck (1993) summarizes many of these questions.
3 Two reference textbooks are Azariadis (1993) and De La Croix and Michel (2002).
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the wage rate is set by a monopolistic trade union above the market-clearing level.4 Thus, the labour market does not clear
and involuntary unemployment occurs. The model is outlined as follows.
Individuals. Each generation is represented by non-altruistic identical individuals endowed with a homothetic and
separable utility function defined over consumption when young and old: c t y and c t 1 o respectively. Only young
individuals work in their first period of life, assuming a unitary constant labour supply. Depending on the demand for
labour, the supplied labour forcemay be partially unemployed. If employed, working income is given by the non-competitive
wage wt . If unemployed, the government pays a constant unemployment subsidy ( b ) such that b 
0, wt 
. The total
5
income received when young (working income plus unemployment benefit) is used to consume and to save. The aggregate
unemployment rate is ut 
N t Lt 
/ N t , where Lt 1
ut 
N t represents the total number of hours worked by
6
young agents. During their second period of life individuals are retired and live on the proceeds of their savings, earning a
(net of tax) return 1 rt 1 
1 t 1 on their investments when young, where rt1 is the gross rate of return on savings
( st ) from t to t 1 . We assume that only a proportional tax on the income from capital at the rate 
0,1is levied
by the government and used to finance the unemployment benefit system at balanced budget. Note that individuals take the
non-competitive time- t real wage and the lump-sum unemployment bonus as given. The maximisation problem faced by
agents of generation t is:
max c y ,c o U t c t y , c t1 o 
1 
ln c t y ln c t 1 o ,
t



t 1

subject to



  

c t st wt 
1 ut 
but
y

c t1 
1 rt 1 
1 t1 

st ,
o

y

o

c t , ct 1 0

where 
0,1is a preference parameter.7
The optimal young and old age consumption and the savings function are given by:
y

ct 
wt , b, ut 1
Wt ,

(1)

c t1 
wt , b, ut 
1 rt 1 
1 t 1 

Wt ,
(2)
8
st 
wt , b, ut Wt ,
(3)
where Wt :wt 
1 u t bu t represents the total incomeof the young (given by the sum of the labour income, wt , plus
the unemployment insurance benefit, b ).
Firms. All the firms in the economy are identical and own a constant returns to scale Cobb-Douglas production technology
by which physical capital and labour are transformed into consumption good.9 The representative profit-maximising firm
hires aggregate capital stock ( K t ) and demands labour supplied by young agents ( Lt 1
u t N t ) to determine
o

aggregate production according to Yt AK t Lt , where A 0 is a technology scale parameter and 
0,1is the
capital’s weight in technology. Defining k t :K t / N t and y t :Yt / N t as capital and output per-capita respectively,
the intensive-form production technology becomes:


1

The typical trade union setting here analysed is presented in Booth (2002) and Layard et al. (2005) and it is usual in many works on
unemployment and economic growth (for instance, Daveri and Tabellini (1997 and 2000) and Bräuninger (2005)). It assumes unions to be large
enough to have market power and small enough to ignore on the fiscal policy variables and on the interest rate the effect of their actions.
5 We treat the unemployment insurance benefit as a policy parameter, whereas the quantity of employed labour force is endogenous.
6 Note that in this model there is no uncertainty. Thus, individuals of generation t will be employed for 1 u hours and unemployed for u
t
t
hours. Furthermore, we also assume that unemployed hours are without economic value. The use of the unemployment time for self-enrichment
activities or for exploiting home production technologies and so on is left for future research.
7 In this context, the rate of time preference is simply / 
1 
.
4

As it can be easily seen also represents the (constant) propensity to save. Moreover, due to the logarithmic preferences, the capital income tax
is non-distorting.
9 For simplicity we assume physical capital totally depreciates over time, i.e. 
1.
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y t A
1 u t 
k t / 
1 u t 

.
Standard profit maximisation leads to the followingmarginal conditions for capital and labour:10
1
rt A
kt / 
1 ut 

1 ,

(4)
(5)

wt 
1 
A
kt /
1 ut 
.
(6)
The short-run (current) unemployment rate is endogenous andmay be derived by using the equilibriummarginal condition
on the labour market. Solving eq. (6) for ut yields:
ut 
k t , wt 1 

1 
A / wt 

kt ,
(7)
which is positively related with the wage rate and strictly decreasing in the per-capita stock of capital.
In order to better clarify the meaning of the coefficient  (the capital weight in technology), it is worth noting that a
possible interpretation is that the capital stock may be thought in its broad concept, including physical and human
components and that the labour input only includes non-specialised labour. In fact, as argued by Mankiw et al. (1992), p.
417, the non-competitive wage may be thought to be a proxy of the return to labour without human capital; they suggest
that since the non-competitive wage (for example, a minimum wage) has averaged about 30 to 50 percent of the average
wage in manufacturing, then 50 to 70 percent of total labour income represents the return tohuman capital, so that if the
physical capital’s share of income is expected to be about 1/3, the human capital’s share of income should be between 1/3
and one half. In sum, with the broad view of capital11 the coefficient  may be fairly about 0.6 and 0.8. Indeed, for
instance, Barro and Sala-i-Martin (2003) used 0.75 saying that: " Values in the neighbourhood of 0.75 accord
better with the empirical evidence, and these high values of  are reasonable if we take a broad view of capital to include
human components", (p. 110).
Government. One effect of the union’s wage is to cause a positive level of unemployment. Therefore, the necessity to finance
an unemployment benefit scheme may occur. In this paper we assume that the government chooses to levy and adjust a
proportional tax on the income from capital at the rate 
0,1such as to balance out unemployment benefit
expenditures with tax receipts in each period. Thus, the per-capita time- t government constraint is simply the following:
but t rt k t .
(8)
Unions. We now present the model of wage determination (see, for instance, Layard and Nickell (1990), Booth (2002)
and Layard el al. (2005)). In particular, we closely follow the structure presented, amongothers, by Daveri and Tabellini
(1997 and 2000). Workers of each firm are represented by a union. We assume that a given fraction q 1 of young
individuals belongs to a trade union. Note that the union membership is exogenously fixed, whereas the number of
employed individuals is endogenous.12 The union maximises the utility of a representative worker under the following
standard assumption: 1) the union is large enough to have market power, but small enough to neglect the effects of their
doingon the macroeconomic frame (e.g. fiscal policy variables and the interest rate are taken as given); 2) it operates at the
firm level, so that the welfare of the current old cannot be affected by their doing; 3) moreover, it affects the welfare of the
current young only through their current income; 4) finally, the union neglects risk aversion and maximises the expected
income (rather than the expected utility) of theyoungmembers.
We assume that the union faces a static optimization problem13, i.e. in each period it sets wages so as to maximise the
following utility functionof a risk neutral representative member:
1 u t 
kt , wt 
q 
1 u t 
k t , wt 

u
Ut 
wt 
b,
(9)
q
q
subject to eq. (7), where b and q are given, and the ratio 
1 u t 
k t , wt 
/ q represents the fraction of unionmembers
14
that find a job.
1

The price pf output has been normalised to unity.
A distinction between investments in human and physical capital could be a future extension of the present model.
12 As usual, we assume that if the number of unionmembers is larger than the number of employed individuals, then all employedindividuals are
also unionmembers, otherwise the wage rate fixed by the union would be nomore “binding”.
13 It is worth to note that the seemingly myopic behaviour of the monopoly union, which only cares about today members’ incomes is not central to
our results, and as noted by Daveri and Tabellini (1997 and 2000)) the union’s optimization problem in eq. (9) is a simple shortcut for a more
general setting where the union is infinitely lived but cannot commit to future courses of action.
14 This holds under our assumption that all employed individuals belong to a union.
10
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The interpretation of the union’s utility is straightforward: the first term in (9) is the net wage times the probability of
finding a job, while the second term is the unemployment subsidy times the probability of being unemployed.15
Given our production structure, the optimal net wage for the union is a constant mark-up over the unemployment subsidy.
Specifically, the maximisation of (9) with respect to the wage rate leads to the following (constant) optimal net wage for the
monopolistic trade union:16
b
u
w 
.
(10)
1 
As it can be easily seen by eq. (10), the union’s wage depends positively on both the unemployment insurance benefit and
the capital’s weight in technology. Given this wage setting formulation, firms have the right to hire as many workers as
dictated by the perceived labour demand curve, at the wage level preset by the monopolistic union. Thus, a positive
equilibrium unemployment does occur.
It is important to note that since the wage set by the union is constant over time, the real interest rate is exogenous when
wt w u , that is it does not dependon the capital stock. In fact, substituting out (6) into (5) for k t / 
1 u t and using
eq. (10) yields:



2
r
b A 
1 
A/b



1


1 .

(11)

3 Equilibrium Growth
We can now combine all the pieces of the model to analyse the dynamics of the economy. Let us assume, for the moment,
that wt represents a generic non-competitive wage rate fixed by the monopolistic union (or by national law) over the timet market-clearing level ( wt , pc ).17
Given the government’s balanced budget equation (see eq. (8)) and the economy’s resource constraint, the market clearing
condition in goods as well as in capital markets is given by the equality between savings and investment, that is the capital
stock in period t 1 is equal to the amount saved by young individuals in period t :

1 n
k t1 st 
wt , b, ut 
k t , wt 
,
(12)
and combining (12) with (3) we find:

1 n 
k t 1 
wt u t 
k t , wt 
wt b
.
(13)
Substituting out for u t 
kt , wt from eq. (7), capital evolves over time according to the following first order linear
difference equation:
1
1
b

k t1 

wt b

1 
A
 wt  k t .
(14)
1 n 1 n
Steady-state implies kt 1 k t :k * . Thus, the per-capita long-run capital stock, income and unemployment rate are
given by the following conditions:
1

w 
1 n


1 
A
w
1



u 
w 
*

1


w 
1 n 

w b 

1 
A

1

,

(15)

,

(16)

1

k * 
w 

bw
1




w 
1 n
w b

1 
A
1


As noticed by Daveri and Tabellini (2000) p. 98, “The assumption that trade unions maximize expected income (and not expected utility) of
their members can also be interpreted as saying that there is an insurance scheme within the union against the risk of being unemployed”.
16 Details are presented in appendix.
17 It is worth noting that for the moment we are not interested in fixing the wage precisely at the constant value set by the union ( w wu ) for
t
reasons that will be clear in what follows.
15
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1

y * 
w 

A

1 
A  bw
1


.

(17)

w 
1 n
w b

1 
A
We now proceed with the study of the effects of changes in the real wage on the steady-state capital stock, income and the
rate of unemployment in the non-competitive wage economy and we compare these results with the ones of the market-wage
frame.18
Differentiating eq. (15) with respect to w yields:

1  1
1 




b


1



A

w

1

n






1



A

u * 
w

.

(18)
2
w
1
 1


w 
1 n 

w b 

1 
A


Eq. (18) shows that the rate of unemployment in the long-run is a monotonically increasingfunctionof the non-competitive
wage.19
As regards savings, the general derivative of the savings function (see eq. (3)) with respect to w is:




*
*

s 
w

u

w 
1 u * 
w 
w b
(19)
.
w
w 



There exist two counterbalancing effects of the non-competitive wage on the long-run capital accumulation (recalling eq.
(14)) as showed by eq. (19): i) a positive income effect, which depends not only on the level of the non-competitive wage but
also on the difference between the wage and the unemployment benefit;20 ii) a negative unemployment effect. A further
investigation allows us for a clear identification of the role of the three economic factors (non-competitive wage,
unemployment bonus and the capital weight in technology) affecting the capital accumulation: by computing the derivative
of eq. (16) with respect to w we get:

k * 
w 
b

sgn 
1 
(20)
sgn  
.
w 
w

 
1






It is easy to see that k * 
w is a humped function. The lim w k * 
w is a horizontal asymptote whichmay lie i)
over or ii) below the steady-state stock of capital in the competitive-wage frame. In the formercase, for whatever value of the
wage over the level that clears the labour market, the long-run capital accumulation will always be higher than in the
competitive-wage economy; in the latter case, a threshold value of w beyond which k * 
w becomes lower than k * 
w pc 
does exist ( w). Therefore, in this case, the long-run accumulation-improving wage must lie in the interval
w 
w pc , w
. In fact, the right-hand side of (20) tells us that the long-run stock of capital is increased by the noncompetitive wage for any w 
w pc , wk 
, where wk :b / 
1 
, and decreasing for w wk . Thus, the following
remark holds:


18

If the market-clearing wage prevails, then w pc 
/
1 n 

1 

1 
A
1
 and eqs. (16) and (17) collapse to
1

k*
w pc 

1 
A/
1 n 
1 and y * 
w pc A 

1 
A /
1 n
1 respectively, and the unemployment rate is


1

zero.
19 Note that an increase in the non-competitive wage brings about to a raise in the long-run unemployment rate if and only if w w , where
0


w0 :1 
w pc w pc . Thus, for any w w pc , the rate of unemployment is always positively correlated with the wage and
lim w u * 
w 1 .

A simple inspectionof (19) shows that when the benefit approaches the non-competitive wage ( b  w ), the effect of the introductionof such a
wage always increases savings independently of the reaction of the rate of unemployment.
20
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Remark 1. Since k * 
w is a monotonically increasing function of the wage for any w 
w pc , wk 
, and it is
monotonically decreasing for any w wk , it follows that wk b / 
1 is a local maximumof the function k * 
w .

The surprising fact suggested by Remark 1 is that the long-run capital accumulationmaximising wage is exactly that one
resulting by the union’s optimal choice (see eq. (10)). Therefore, the presence of a monopolistic union together with the
diffusion of unemployment insurance schemes may not only rise the long-run stock of capital over the market-wage level
but, interestingly, k * 
w is maximised at the union’s wage precisely. It would seem that the union acts as it were a
benevolent planner who wants tomaximise the steady-state accumulationof capital obtained in a decentralised economy.21
Finally, as far as the long run per-capita output, the general derivative of the production functionwith respect to the wage
rate is:
/





1

*
*
*
*
*
 k 
 k 
y 
w
w  k 
w
w  u 
w
A


1 
A

.
(21)
*
*




w
1 u 
w 

w
w  
w

1 u 
The introduction of the non-competitive wage affects the output through two channels: 1) the channel of the capital
accumulation (accumulation effect), and 2) the channel of the demand for labour (unemployment effect). The latter one is
always negative while the former can be positive or negative depending on the productivity of capital and the magnitude of
the unemployment benefit. In the case in which the lump-sum benefit is too small relatively to the level of the technological
capital intensity, the accumulation of capital is always worsen by the introduction of the non-competitive wage. On the
contrary, when the capital accumulation is improved by the introduction of such a wage, since both b and  are
sufficiently high, then the long-run destiny of the output will depend on the twocounterbalancing effects: the positive effect
due to the higher capital in production versus the negative effect of the lower labour quantity in production. Whether the
positive or the negative effect will prevail will depend ultimately on the relative weights of capital and labour, i.e., the
capital weight in technology summarised by the parameter .
Differentiating, now, eq. (17) with respect to w yields:
1
1


y * 
w
1 

sgn 
b

1 
A
 w 
1 n
(22)


sgn 
.
 
 w 


The right-hand side of (22) simply means that the per-capita long-run output is increased by the non-competitive wage for


 b

all the values of w 
w pc , wy 
, where w y :


1 
A . Given the feasibility constraint on the



1 
1 n

1


1
b 1 
 
w
value of the bonus ( b ), the following condition emerges:


1 
A



w  
1 n 

1



1 . The latter



inequality boils down, after some simple algebraic manipulations, to: w 
/ 
1 
1  wpc . It is easy to see that
the latter condition holds if andonly if 0.5 . The economic interpretation is straightforward: a necessary and sufficient
condition for the introductionof the non-competitive wage to be output-increasing is that the capital’s weight in technology is
sufficiently high (that is, in our Cobb-Douglas technology case, 1 / 2 ),22 which is in line with the above considerations
on the two contrary roles of the accumulation and unemployment effects.

Notice that also the long-run per-capita output and the representative individual’s lifetime welfare may be enhanced by fixing a union’s wage,
even if they are not at their maximumvalues. The complete proof is obviously available on request.
22 If we assume a broad concept of capital, as discussed in Section 2, this condition should be always satisfied leading to conclude that a positive
correlation between minimum wage and output holds for a possibly relevant set of economies. This would amount to say that minimum wage
economies more efficient than market-wage economies are the rule rather than the exception.
21
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If we relax the assumption that the individuals’ working income is assumed to be a generic non-competitive wage and we
consider the prevailing wage is set by the monopolistic trade union according to eq. (10), then the above considerations
about the steady-state imply:23
u 
b 
*

b

b
k 
b 

1


1


y * 
b 

1



1 

1 n

1 A
2


1


1


b 
1 

*

b


1 

1 n 

1 A
2


1




1 

1 n 

1  A
2



1 
2

 

b A 
1 

1 
2

1


A

1


,

(23)

,

(24)

.

(25)

1


1


b 
1 

1 n
1  A
We have seen that if w pc w w, then the stock of capital is higher than in the competitive-wage economy.
In Figure 1 we show the locus of the long-run capital accumulation (as a function of the wage rate) in the decentralised
economy. It can be easily seen that k * 
w is maximised when the trade union sets the wage at its optimal value (given by
2


a fixed mark-up over the unemployment insurance benefit). In the case depicted in the figure, lim w k * 
w lies below

k * pc . Figure 2, instead, clearly depicts that a wage rate (lower than w u ) such that the long-run income ( y * 
w ) is
u
maximised there also exists as well. Anyway, when w w , the long-run income is higher than in the competitive wage
case. Whether the union’s wage, which is capital accumulation maximising, brings about even a higher per-capita output
than that of the market-clearing wage case or not depends on the productivity of net effect of two counterbalancing forces of
the increased wage on output: the negative effect of the increased unemployment versus the positive effect of the increased
capital accumulation.
[Figures 1 and 2 about here]
To better understand the intuition of why the wage set by the monopolistic trade union is capable to enhance the long run
economic growth, it is sufficient to observe that higher wages, despite the corresponding unemployment, may augment under the twofold conditions that on the one hand the weight of capital in technology is sufficiently high to guarantee a high
productivity of labour and on the other hand the unemployment benefit are sufficiently high - the average income of young
individuals, which, in turn, in a life-cycle model leads to more savings. The effects of the unions may be, loosely speaking,
assimilated to the implementation of the reverse of a social security scheme that, in each period, transfers resources from the
old to the young. The young workers - and all future generations - are made better off by such a scheme because it raises
their permanent income by shifting resources from the second to the first period at better terms than those offered by the
market. In a nutshell, the higher unionised wage transfers resources over time from the older to younger individuals by
raising the labour income and decreasing the interest rate.24
4 The Government Action and the Steady -State Lifetime Welfare
We now proceed with the analysis of the representative individual’s lifetime welfare in terms of comparing steady-state
paths (see Samuelson (1975)).
The representative individual, when deciding the optimal young and old age consumption and the saving path, takes the
non-competitive time- t real wage ( wt ) and the unemployment benefit ( b ) as given. Wages are set (in each period) by a
monopolistic trade union according to a mechanism such that a utility function of a risk neutral representative member is
maximised by keeping the unemployment subsidy as given. In particular, the optimal net wage for the union ( wu ) is a
23

When w w u b / 
1 
, a necessary and sufficient condition for the steady-state unemployment rate to be non-negative

( u * 
b 0 ) is b b0 , where b0 :1

w pc implying that wu w pc . Moreover, lim b  u * 
b 1 so that the
employment rate is always non-negative for any sufficiently high unemployment bonus.
24 It is worth to note that this is a typical feature of an overlapping generations economy in which individuals only work when young. If work were
uniformly spread throughout one’s lifetime, the positive accumulation effect of higher wages might be weakened or even eliminated.
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constant mark-up over b . Even if the union’s wage maximises the decentralised economy’s long-run accumulation of
capital, the maximisationof the lifetime welfare is not guaranteed as well.
Thus, given the union’s wage, the benevolent government has the opportunity to intervene directly in the economy by
choosing b such as to maximise the individual’s lifetime welfare. In particular, the government faces the following
constrainedmaximisation:
max
b 
1 
ln 
c * y 
b 
ln 
c * o 
b
,
(26)
b V 
subject to
wu b / 
1 
,
*
*
 
b bu 
b / r 
b k * 
b ,
*y
u
*
c 
b 
1 
w u 
b
w u b 
,
*o
*
u
*
c 
b 
1 r
b 1  
b 
w u 
b
w u b 
.
The behaviour of the welfare function (26) under the above constraints is dependent on the unemployment benefit, the
technology and the preference parameters, , A and  respectively and the constant growth rate of population.
Unfortunately, such a dependence is highly non-linear, so that analytical results are prevented. Nevertheless, the first order
conditions give the implicit solutions of the program for b , that is:
b b1 
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Eq. (27) gives the two solutions of the government program. In particular, b1 is not economically relevant while b2
represents the optimal (welfare-maximising) value of the unemployment bonus once the monopolistic trade union has fixed
the wage at the (constant) rate wu .
Using b2 together with eq. (10) we find:
b
w *u  2 .
(28)
1 
Given that the unionised wage in consistent with whatever sufficiently high unemployment benefit, the maximisation of the
long-run accumulationof capital in the decentralised economy is preserved even when the government sets b at the point in
which the representative individual’s lifetime welfare is maximised ( b2 ). Therefore, if wt w *u two objectives are
reached: the maximisation of both the long-run accumulation of capital in the decentralised economy and the individual’s
lifetime welfare.
Since eq. (27) is difficult to handle analytically, we shall run simulations that basically make use of both eq. (27) and eq.
(28). In what follows, our purpose is to show that a “calibrated” standard OLG economy with a market imperfection
consisting in the existence of non-competitive wages could produce an improvement of the lifetime welfare in the long run.
Now we are concerned with the choice of the parameter values for the simulations. Recently Jones (2003 and 2005)
provides estimates of the capital’s share in OECD countries. He reports two types of measures for the capital’s share: 1) a
measure constructed as one minus employee compensation divided by GDP and 2) the employee compensation share
corrected for self-employment. As regards Italy, the evidence reported by Jones ((2003), Figure 1, p. 8) shows that in the
recent period the capital’s share is between 0.55 and 0.60 according to the first measure and among 0.37 and 0.42
according to the secondmeasure.
As regards the propensity to save, Italy experienced a decrease in the recent decade from about 20 per cent to about 10 per
cent, as shown in the following Table 1.
Table 1 . Household Saving Rates 1990-2000 (in percentage points) for some OECD countries.
Household Saving Rates 1990-2000 (in percentage points)
Canada
United
Italy
United
Germany
Spain
States
Kingdom
1990s peak 13.2
8.7
18.7
11.4
13.1
14.4
Year
of 1991
1992
1991
1992
1991
1993
peak
2000
3.2
-0.1
10.4
4.4
9.8
11.6
9

France
16.2
1997
15.8

Change1
-10.0
-8.8
-8.3
-7.0
-3.3
-2.8
-0.4
1
From 1990s peak to 2000.
Source: OECD national data; our elaboration from Table II.3, Bank of International Settlement (BIS), 71st annual
report, p. 30, (2001).
In what follows we resort to numerical simulations to compare the market-wage and the unionised-wage representative
individual’s steady-state lifetime welfare. We used for the technological capital weight in technology a value of 0.50 ,
which is an intermediate value among the two measures calculated by Jones (2003), since we think that in our model the
labour input interested to the union’s programonly includes non-specialised labour.
The following Figure 3 depicts the behaviour of the welfare function in both the market-wage and unionised-wage
economies showing that if the unemployment insurance benefit is sufficiently high, then the lifetime welfare is higher in the
union’s frame than in the competitive-wage regime. Furthermore, the government is able to pick up an appropriate value of
the bonus, b2 . In Figure 4, instead, we present the behaviour of the long-run stock of capital as a function of the wage
rate, showing the point ( w *u ) in which the accumulationof capital is maximised.
When b b2 and, therefore, w w* u then the objectives of both the employees’ trade union and the benevolent
government are satisfied. Thus, the long-run accumulation of capital in the decentralised economy and the representative
individual’s lifetime welfare are maximised.
[Figure 3 and 4 about here]
To sum up, numerical simulations using typical values of the weight of capital in technology and of the propensity to save
concerning, for instance, Italy leads to clear cut results as regards the effects of the introduction of the union’s wage and the
government intervention. In particular, we show that the welfare function may be either minimised ( b1 ) or maximised
( b2 ) by choosing appropriate values of b . Therefore, even if the government is able to pick up the exact value of the
benefit which is welfare-maximising, the choice of the unemployment bonus requires an accurate evaluation since an
inappropriate value of b could also be harmful.
5 Conclusions
This paper has concerned about the effects on the neoclassical economic growth and the lifetime welfare of the presence of
a monopolistic trade union in a simple two-period OLG model. We have showed that the steady-state capital
accumulation may be enhanced by the introduction of non-competitive wages despite the unemployment occurrence. In
particular, the long-run stock of capital is maximised exactly at the optimal union’s wage, and both income and welfare
may be enhanced as well. Further, we have also demonstrate that a benevolent government - taking into account the wage
set by the union – may obtain an individual’s welfare maximum by choosing an appropriate unemployment bonus. These
findings may have important policy implications as regards the role played both by trade union and the government. The
most important result of this paper is that we have proved that a simple two-period OLG frame with a non-competitive
labour market may perform better than the standard market-clearing wage economy as regards capital accumulation, percapita income and the lifetime welfare. These results, showing a possible positive effect of labour market imperfections on
the long-run economic growth and welfare, contrast with the prevailing literature for which non-competitive wages and high
rates of unemployment should be harmful. Finally, there results may also be generalised by considering more complex
utility functions, such as the CIES one, or by introducing the possibility for endogenous growth. Moreover, other types of
taxation systems may be considered. These arguments are left for future research.
Appendix
In this appendix we show that the optimal union’s wage is a maximum.
The maximisation of eq. (9) subject to eq. (7) leads to the following first order conditions:
1

1

1
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After a simple algebra, eq. (A1) may be rewritten as:
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(A1)

(A2)

It is easy to see that eq. (A2) boils down into eq. (10) of the main text.
By computing the secondorder derivative with respect to the wage rate we find that:
2 Ut
wt

1


u

2

w t w u

1
1 
 b 


1 
A

 k t 0 .
q
1 

(A3)

Therefore, wt w u represents a maximum point.
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Figure 1 . The steady-state accumulation of capital in both the non-competitive ( k * 
w ) and market-clearing wage
*
*
(k 
w pc 
) economies. The figure shows that k 
w is maximised when the optimal trade union’s wage rate ( w u ). The

starting point of the horizontal axis is the competitive wage, w pc 8.63 . Parameter set: A 10 , 0.33 ,
0.25 , b 8 and n 0 .

Figure 2. The long-run stock of capital and the long-run income(scaled by 35) as a functionof the wage rate in both the
non-competitive and market-clearing wage economies. The starting point of the horizontal axis is the competitive wage,

13

w pc 0.025 . The union’s wage is w pc 0.082 . Parameter set: A 10 , 0.71 , 25 0.05 , b 0.024

and n 0 .

Figure 3. The behaviour of the welfare function in the case of both competitive-wage and non-competitive-wage economies.
The starting point of the horizontal axis is the value of the unemployment benefit which guarantees a non-negative longrun rate of unemployment (see eq. (23)), b0 0.416 , while the welfare-maximising benefit is b2 0.685 . The
25

Note that this high value of the capital weight in technology is in line with Barro and Sala-i-Martin (2003), as above mentioned in section 2.
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competitive wage is wpc 0.833 and the union’s wage is w* u 1.370 . Parameter set: A 10 , 0.50 ,
0.10 and n 2 .

Figure 4. The behaviour of the long-run stock of capital in the case of both competitive-wage and non-competitive-wage
economies. The starting point of the horizontal axis is the market clearing wage, w pc 0.833 , while b2 0.685 and
w

*u

1.370 . Parameter set: A 10 , 0.50 , 0.10 and n 2 .
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