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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, unionbargaining, search and efficiencywages. In particular, he analyses the roleof 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 economicgrowth are caused by the increase in the tax on
labour income. Even thoughtheirmodel is similar in spirit to theonepresented 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)minimumwage and the long-run productivity growth inducedby schooling andon 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 equilibriumunemployment is causedby thepresenceof amonopolistic trade unionwhowishes to
fix a higher than the market-clearing wage rate. Thus, in the short-run, the reduction in labour input due to the
unemploymentoccurrence increases themarginal productof labour. Themainpurposeof this paper is tobuild up a simple
model in which the possible effects of imperfections of the labour market and social welfare policies on both unemployment
andgrowthcan 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 addedof
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
unemploymentoccurrence, 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 themain results.

2 The Model
We characterise a basic dynamic general equilibrium two-periodOLG model (see, for instance, Samuelson (1958) and

Diamond (1965)) with young population tN growing at the constant rate n and closed to international trade;3 goods
andcapitalmarkets are bothcompetitive, and theonlydeparture fromthe standard textbook model is the assumption that

1 In this paper the termeconomic 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 ofoutput, implies a transitional increase in the rate of growth as well.
2 To name a few, onemay ask where themarket power of unionsoriginates from, why so little wage underbiddingon the part of the unemployed is
observed, and whyunemployment exists evenwhenunions are absent. Lindbeck (1993) summarizesmanyof these questions.
3 Two reference textbooks are Azariadis (1993) and De La Croix andMichel (2002).
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the wage rate is set by a monopolistic trade unionabove the market-clearing level.4 Thus, the labourmarket does not clear
and involuntaryunemploymentoccurs. Themodel 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: y

tc and o
tc 1 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 givenby thenon-competitive
wage tw . If unemployed, the government pays a constant unemployment subsidy (b ) such that  twb ,0 . The total
income received when young (working income plus unemployment benefit) is used to consume and to save.5 The aggregate
unemployment rate is   tttt NLNu / , where  ttt NuL 1 represents the total number of hours worked by
young agents.6 During their secondperiodof life individuals are retired and live on the proceeds of their savings, earning a
(net of tax) return  11 11   ttr  on their investments when young, where 1tr is the gross rate of return on savings
( ts ) from t to 1t . We assume that only a proportional tax on the income fromcapital at the rate  1,0 is levied
by the government andused to finance the unemployment benefit system at balancedbudget. 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:
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where  1,0 is a preferenceparameter.7

Theoptimal young andold ageconsumption and the savings functionare givenby:
   ttt

y
t Wubwc 1,, , (1)

    ttttt
o

t Wrubwc 111 11,,    , (2)
  tttt Wubws ,, ,8 (3)

where   tttt buuwW  1: represents the total incomeof the young (given by the sumof the labour income, tw , plus
the unemployment insurance benefit, b ).
Firms. All the firms in the economy are identical andown 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 ( tK ) and demands labour supplied by young agents (   ttt NuL 1 ) to determine

aggregate production according to   1
ttt LAKY , where 0A is a technology scale parameter and  1,0 is the

capital’s weight in technology. Defining ttt NKk /: and ttt NYy /: as capital andoutput per-capita respectively,
the intensive-formproduction technologybecomes:

4 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 economicgrowth (for instance, Daveri and Tabellini (1997 and 2000) and Bräuninger (2005)). It assumes unions to be large
enough tohavemarket power and small enough to ignoreon the fiscal policy variables andon the interest rate the effect of their actions.
5 We treat the unemployment insurance benefit as a policyparameter, 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 tu1 hours and unemployed for tu
hours. Furthermore, we also assume that unemployed hours are without economic value. The use of the unemployment time for self-enrichment
activities or for exploitinghomeproduction technologies and soon is left for future research.
7 In this context, the rate of timepreference is simply   1/ .
8 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 assumephysical capital totally depreciates over time, i.e. 1 .
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    tttt ukuAy  1/1 . (4)
Standardprofitmaximisation leads to the followingmarginal conditions for capital and labour:10

   11/ 1   ttt ukAr , (5)

     ttt ukAw  1/1 . (6)
The short-run (current) unemployment rate is endogenous andmay be derived by using the equilibriummarginal condition
on the labourmarket. Solving eq. (6) for tu yields:

     ttttt kwAwku  
1

/11, , (7)
which is positively relatedwith the wage rate and strictly decreasing in the per-capita stock ofcapital.
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 inputonly includes non-specialised labour. In fact, as arguedby Mankiw et al. (1992), p.
417, the non-competitive wagemay 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 minimumwage) has averaged about 30 to 50 percent of the average
wage inmanufacturing, then 50 to 70 percent of total labour income represents the return tohumancapital, so that if the
physical capital’s shareof income is expected to be about 1/3, the humancapital’s shareof income shouldbe 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 viewof capital to include
humancomponents", (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  1,0 such as to balance out unemployment benefit
expenditures with tax receipts in eachperiod. Thus, the per-capita time-t government constraint is simply the following:

tttt krbu  . (8)
Unions. We nowpresent 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 1q 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 themacroeconomic 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 expectedutility) 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
followingutility functionof a risk neutral representativemember:
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 , (9)

subject to eq. (7), where b and q are given, and the ratio   qwku ttt /,1 represents the fractionof unionmembers
that find a job.14

10 Theprice pfoutput has beennormalised tounity.
11 A distinctionbetween investments inhuman andphysical capital could be a future extensionof thepresentmodel.
12 As usual, we assume that if the number of unionmembers is larger than thenumber of employed individuals, then all employedindividuals are
also unionmembers, otherwise the wage rate fixed by the unionwould be nomore “binding”.
13 It is worth tonote that the seeminglymyopic behaviour of themonopoly union, whichonly cares about today members’ incomes is not central to
our results, and as noted by Daveri and Tabellini (1997 and 2000)) the union’s optimizationproblem in eq. (9) is a simple shortcut for a more
general settingwhere the union is infinitely lived but cannot commit to future courses of action.
14 This holds underour assumption that all employed individuals belong to a union.
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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 probabilityof beingunemployed.15

Givenour production structure, theoptimal net wage for the union is a constantmark-upover the unemployment subsidy.
Specifically, themaximisation of (9) with respect to the wage rate leads to the following (constant) optimal net wage for the
monopolistic tradeunion:16




1
b

wu . (10)

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
equilibriumunemployment 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

u
t ww  , that is it does not dependon thecapital stock. In fact, substitutingout (6) into (5) for  tt uk 1/ andusing

eq. (10) yields:

    1/1
1

2 




 bAAbr . (11)

3 Equilibrium Growth
We cannowcombine all thepiecesof themodel to analyse the dynamicsof the economy. Let us assume, for themoment,

that tw represents a generic non-competitive wage rate fixed by themonopolistic union (or by national law) over the time-
t market-clearing level ( pctw , ).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 incapitalmarkets is givenby the equality between savings and investment, that is the capital
stock inperiod 1t is equal to the amount saved by young individuals inperiod t :

    tttttt wkubwskn ,,,1 1   , (12)
andcombining (12) with (3) we find:

     bwwkuwkn tttttt   ,1 1  . (13)
Substituting out for  ttt wku , from eq. (7), capital evolves over time according to the following first order linear
difference equation:

    tttt kwAbw
nn

bk  11

1 1
11



 





 . (14)

Steady-state implies *
1 : kkk tt  . Thus, the per-capita long-run capital stock, income and unemployment rate are

givenby the followingconditions:
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15 As noticed by Daveri and Tabellini (2000) p. 98, “The assumption that trade unionsmaximize expected income (andnot expected utility) of
theirmembers can also be interpreted as saying that there is an insurance schemewithin the union against the risk of beingunemployed”.
16 Details are presented in appendix.
17 It is worthnoting that for themoment we are not interested in fixing the wage precisely at the constant value set by the union ( u

t ww  ) for
reasons that will be clear in what follows.
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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 themarket-wage
frame.18

Differentiating eq. (15) with respect to w yields:
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Eq. (18) shows that the rateofunemployment in the long-run is a monotonically increasingfunctionof thenon-competitive
wage.19

As regards savings, the general derivativeof the savings function (see eq. (3)) with respect to w is:
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There exist two counterbalancing effects of the non-competitive wage on the long-run capital accumulation (recalling eq.
(14)) as showedby eq. (19): i) a positive incomeeffect, which depends notonlyon the levelof 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:
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It is easy to see that wk* is a humped function. The  wkw
*lim is a horizontal asymptote whichmay lie i)

overor ii) below the steady-state stock ofcapital in the competitive-wage frame. In the formercase, for whatever valueof 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 wk * becomes lower than  pcwk *

does exist ( w ). Therefore, in this case, the long-run accumulation-improving wage must lie in the interval
  www pc , . In fact, the right-hand side of (20) tells us that the long-run stock of capital is increased by the non-

competitive wage for any  kpc www , , where   1/: bwk , and decreasing for kww  . Thus, the following
remark holds:

18 If the market-clearing wage prevails, then      


   1

1

1 11/ Anwpc and eqs. (16) and (17) collapse to

        1

1
* 1/1 nAwk pc and       


  1

* 1/1 nAAwy pc respectively, and the unemployment rate is
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 0ww  , where

pcpc www  


1
0 : . Thus, for any pcww  , the rate of unemployment is always positively correlated with the wage and

 1lim *  wuw .
20 A simple inspectionof (19) shows that when thebenefit approaches the non-competitive wage ( wb  ), the effectof the introductionof such a
wage always increases savings independently of the reactionof the rate of unemployment.
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Remark 1. Since wk * is a monotonically increasing function of the wage for any  kpc www , , and it is

monotonically decreasing for any kww  , it follows that   1/bwk is a localmaximumof the function wk * .

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, wk * is maximised at the union’s wage precisely. It would seem that the union acts as it were a
benevolent planner whowants tomaximise the steady-state accumulationof capital obtained in a decentralised economy.21

Finally, as far as the long runper-capita output, the general derivative of the production functionwith respect to the wage
rate is:
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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 dependingon the productivity of capital and themagnitude of
the unemployment benefit. In the case in which the lump-sumbenefit 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 dependon 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:
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The right-hand side of (22) simplymeans that theper-capita long-run output is increased by the non-competitive wage for

all the values of  ypc www , , where     A
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inequality boils down, after some simple algebraic manipulations, to:    pcww  


 11/ . It is easy to see that
the latter conditionholds if andonly if 0.5 . The economic interpretation is straightforward: a necessary and sufficient
conditionfor the introductionof thenon-competitive wage tobeoutput-increasing is that the capital’s weight in technology is
sufficiently high (that is, inour Cobb-Douglas technologycase, 2/1 ),22 which is in line with the aboveconsiderations
on the twocontrary roles of the accumulation andunemployment effects.

21 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
economiesmore efficient thanmarket-wage economies are the rule rather than the exception.
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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
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We have seen that if  wwwpc , 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 wk * is maximised when the trade union sets the wage at its optimal value (givenby
a fixedmark-upover the unemployment insurance benefit). In the case depicted in the figure, wkw

*lim  lies below

pck * . Figure 2, instead, clearly depicts that a wage rate (lower than uw ) such that the long-run income ( wy* ) is
maximised there also exists as well. Anyway, when uww  , the long-run income is higher than in the competitive wage
case. Whether the union’s wage, which is capital accumulationmaximising, brings about even a higher per-capita output
than that of themarket-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 intuitionof why the wage set by themonopolistic 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 twofoldconditions that on theonehand the weight ofcapital in technology is sufficiently high toguarantee a high
productivity of labour and on the other hand the unemployment benefit are sufficiently high - the average incomeof young
individuals, which, in turn, in a life-cyclemodel leads tomore savings. The effects of the unions may be, loosely speaking,
assimilated to the implementationof the reverse of a social security scheme that, in eachperiod, 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 anddecreasing 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 ( tw ) 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 functionof a risk neutral representativemember is
maximised by keeping the unemployment subsidy as given. In particular, the optimal net wage for the union ( uw ) is a

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

(  0* bu ) is 0bb  , where  pcwb 1:0 implying that pc
u ww  . Moreover,  1lim *  bub so that the

employment rate is always non-negative for any sufficiently highunemployment bonus.
24 It is worth tonote that this is a typical featureof anoverlappinggenerations economy in which individuals only work when young. If work were
uniformly spread throughoutone’s lifetime, thepositive accumulation effectofhigher wagesmight be weakenedor 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, themaximisationof the lifetimewelfare 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:

       bcbcbV oy
b

** lnln1max   , (26)
subject to

  1/bwu ,
   bkbrbbub *** / ,

     bwbuwbc uuy  ** 1  ,
       bwbuwbbrbc uuo  *** 11  .

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 programfor b , that is:
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. (27)

Eq. (27) gives the two solutions of the government program. In particular, 1b is not economically relevant while 2b
represents the optimal (welfare-maximising) value of the unemployment bonusonce themonopolistic trade unionhas fixed
the wage at the (constant) rate uw .
Using 2b together with eq. (10) we find:




1
2* b

w u . (28)

Given that the unionisedwage in consistent with whatever sufficiently highunemployment benefit, themaximisationof the
long-run accumulationof capital in the decentralised economyis preserved evenwhen thegovernment sets b at the point in
which the representative individual’s lifetime welfare is maximised ( 2b ). Therefore, if u

t ww * two objectives are
reached: the maximisation of both the long-run accumulation of capital in the decentralised economy and the individual’s
lifetimewelfare.
Since eq. (27) is difficult tohandle analytically, we shall run simulations that basicallymake useof 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 typesofmeasures 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 followingTable 1.

Table 1. Household SavingRates 1990-2000 (in percentagepoints) for someOECD countries.
Household Saving Rates 1990-2000 (in percentage points)

Canada United
States

Italy United
Kingdom

Germany Spain France

1990s peak 13.2 8.7 18.7 11.4 13.1 14.4 16.2
Year of
peak

1991 1992 1991 1992 1991 1993 1997

2000 3.2 -0.1 10.4 4.4 9.8 11.6 15.8
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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 50.0 ,
which is an intermediate value among the twomeasures 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 topick up an appropriate valueof
the bonus, 2b . In Figure 4, instead, we present the behaviour of the long-run stock of capital as a functionof the wage
rate, showing the point ( uw* ) in which the accumulationof capital ismaximised.
When 2bb  and, therefore, uww * 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 lifetimewelfare aremaximised.

[Figure 3 and 4 about here]
To sum up, numerical simulations using typical values of the weight of capital in technology andof the propensity to save
concerning, for instance, Italy leads to clear cut results as regards the effects of the introductionof the union’s wage and the
government intervention. In particular, we show that the welfare function may be either minimised ( 1b ) or maximised
( 2b ) 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 theneoclassical economicgrowth and the lifetime welfareof 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 – mayobtain an individual’s welfaremaximum 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 marketmay perform better than the standardmarket-clearing wage economy as regards capital accumulation, per-
capita 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 whichnon-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 systemsmay be considered. These arguments are left for future research.

Appendix
In this appendix we show that theoptimal union’s wage is a maximum.

Themaximisationof eq. (9) subject to eq. (7) leads to the following first order conditions:
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After a simple algebra, eq. (A1) may be rewritten as:
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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 ratewe find that:
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Therefore, u
t ww  represents a maximumpoint.
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Figure 1. The steady-state accumulation of capital in both the non-competitive ( wk * ) and market-clearing wage
(  pcwk * ) economies. The figure shows that wk * is maximised when the optimal trade union’s wage rate ( uw ). The
starting point of the horizontal axis is the competitive wage, 63.8pcw . Parameter set: 10A , 33.0 ,

25.0 , 8b and 0n .

Figure 2. The long-run stockof capital and the long-run income(scaled by 35) as a functionof thewage rate in both the
non-competitive and market-clearing wage economies. The starting point of the horizontal axis is the competitive wage,
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025.0pcw . The union’s wage is 082.0pcw . Parameter set: 10A , 71.0 ,25 05.0 , 024.0b
and 0n .

Figure 3. The behaviourof thewelfare function in the case ofbothcompetitive-wage andnon-competitive-wage economies.
The starting point of the horizontal axis is the value of the unemployment benefit which guarantees a non-negative long-
run rate of unemployment (see eq. (23)), 416.00 b , while the welfare-maximising benefit is 685.02 b . The

25 Note that this high valueof the capital weight in technology is in line with Barro and Sala-i-Martin (2003), as abovementioned in section 2.
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competitive wage is 833.0pcw and the union’s wage is 370.1* uw . Parameter set: 10A , 50.0 ,
10.0 and 2n .

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 pointof the horizontal axis is themarket clearing wage, 833.0pcw , while 685.02 b and

370.1* uw . Parameter set: 10A , 50.0 , 10.0 and 2n .



16

Discussion Papers – Collana del Dipartimento di Scienze Economiche – Università di Pisa

1. Luca Spataro, Social Security And Retirement Decisions In Italy, (luglio 2003)

2. Andrea Mario Lavezzi, Complex Dynamics in a Simple Model of Economic Specialization, (luglio2003)

3. Nicola Meccheri, Performance-related-pay nel pubblico impiego: un'analisi economica, (luglio 2003)

4. Paolo Mariti, The BC and AC Economics of the Firm, (luglio- dicembre 2003)

5. Pompeo Della Posta, Vecchie e nuove teorie delle aree monetarie ottimali, (luglio 2003)

6. Giuseppe Conti, Institutions locales et banques dans la formation et le développement des districts industriels
en Italie, (luglio 2003)

7. F. Bulckaen - A. Pench - M. Stampini, Evaluating Tax Reforms without utility measures : the performance of
Revenue Potentialities, (settembre 2003, revised June 2005)

8. Luciano Fanti - Piero Manfredi, The Solow’s model with endogenous population: a neoclassical growth cycle
model (settembre 2003)

9. Piero Manfredi - Luciano Fanti, Cycles in dynamic economic modelling (settembre 2003)

10. Gaetano Alfredo Minerva, Location and Horizontal Differentiation under Duopoly with Marshallian
Externalities (settembre 2003)

11. Luciano Fanti - Piero Manfredi, Progressive Income Taxation and Economic Cycles: a Multiplier-Accelerator
Model (settembre 2003)

12. Pompeo Della Posta, Optimal Monetary Instruments and Policy Games Reconsidered (settembre 2003)

13. Davide Fiaschi - Pier Mario Pacini, Growth and coalition formation (settembre 2003)

14. Davide Fiaschi - Andre Mario Lavezzi, Nonlinear economic growth; some theory and cross-country evidence
(settembre 2003)

15. Luciano Fanti , Fiscal policy and tax collection lags: stability, cycles and chaos (settembre 2003)

16. Rodolfo Signorino- Davide Fiaschi, Come scrivere un saggio scientifico:regole formali e consigli pratici
(settembre 2003)

17. Luciano Fanti, The growth cycle and labour contract lenght (settembre 2003)

18. Davide Fiaschi , Fiscal Policy and Welfare in an Endogenous Growth Model with Heterogeneous Endowments
(ottobre 2003)

19. Luciano Fanti, Notes on Keynesian models of recession and depression (ottobre 2003)

20. Luciano Fanti, Technological Diffusion and Cyclical Growth (ottobre 2003)

21. Luciano Fanti - Piero Manfredi, Neo-classical labour market dynamics, chaos and the Phillips Curve (ottobre
2003)

22. Luciano Fanti - Luca Spataro, Endogenous labour supply and Diamond's (1965) model: a reconsideration of
the debt role (ottobre 2003)



17

23. Giuseppe Conti, Strategie di speculazione, di sopravvivenza e frodi bancarie prima della grande crisi
(novembre 2003)

24. Alga D. Foschi, The maritime container transport structure in the Mediterranean and Italy (dicembre 2003)

25. Davide Fiaschi - Andrea Mario Lavezzi, On the Determinants of Growth Volatility: a Nonparametric
Approach (dicembre 2003)

26. Alga D. Foschi, Industria portuale marittima e sviluppo economico negli Stati Uniti (dicembre 2003)

27. Giuseppe Conti - Alessandro Polsi, Elites bancarie durante il fascismo tra economia regolata ed
autonomia (gennaio 2004)

28. Annetta Maria Binotti - Enrico Ghiani, Interpreting reduced form cointegrating vectors of incomplete systems.
A labour market application (febbraio 2004)

29. Giuseppe Freni - Fausto Gozzi - Neri Salvadori, Existence of Optimal Strategies in linear Multisector Models
(marzo 2004)

30. Paolo Mariti, Costi di transazione e sviluppi dell’economia d’impresa (giugno 2004)

31. Domenico Delli Gatti - Mauro Gallegati - Alberto Russo, Technological Innovation, Financial Fragility and
Complex Dynamics (agosto 2004)

32. Francesco Drago, Redistributing opportunities in a job search model: the role of self-confidence and social
norms (settembre 2004)

33. Paolo Di Martino, Was the Bank of England responsible for inflation during the Napoleonic wars (1897-
1815)? Some preliminary evidence from old data and new econometric techniques (settembre 2004)

34. Luciano Fanti, Neo-classical labour market dynamics and uniform expectations: chaos and the “resurrection”
of the Phillips Curve (settembre 2004)

35. Luciano Fanti – Luca Spataro, Welfare implications of national debt in a OLG model with endogenous fertility
(settembre 2004)

36. Luciano Fanti – Luca Spataro, The optimal fiscal policy in a OLG model with endogenous fertility (settembre
2004)

37. Piero Manfredi – Luciano Fanti, Age distribution and age heterogeneities in economic profiles as sources of
conflict between efficiency and equity in the Solow-Stiglitz framework (settembre 2004)

38. Luciano Fanti – Luca Spataro, Dynamic inefficiency, public debt and endogenous fertility (settembre 2004)

39. Luciano Fanti – Luca Spataro, Economic growth, poverty traps and intergenerational transfers (ottobre 2004)

40. Gaetano Alfredo Minerva, How Do Cost (or Demand) Asymmetries and Competitive Pressure Shape Trade
Patterns and Location? (ottobre 2004)

41. Nicola Meccheri, Wages Behaviour and Unemployment in Keynes and New Keynesians Views. A
Comparison (ottobre 2004)

42. Andrea Mario Lavezzi - Nicola Meccheri, Job Contact Networks, Inequality and Aggregate Output (ottobre
2004)

43. Lorenzo Corsini - Marco Guerrazzi, Searching for Long Run Equilibrium Relationships in the Italian Labour
Market: a Cointegrated VAR Approach (ottobre 2004)

44. Fabrizio Bulckaen - Marco Stampini, Commodity Tax Reforms In A Many Consumers Economy: A Viable
Decision-Making Procedure (novembre 2004)



18

45. Luzzati T. - Franco A. (2004), “Idrogeno fonti rinnovabili ed eco-efficienza: quale approccio alla questione
energetica?”

46. Alga D. Foschi , “The coast port industry in the U.S.A: a key factor in the process of economic growth”
(dicembre 2004)

47. Alga D. Foschi , “A cost – transit time choice model: monomodality vs. intermodality” (dicembre 2004)

48. Alga D. Foschi , “Politiques communautaires de soutien au short sea shipping (SSS)” (dicembre 2004)

49. Marco Guerrazzi, Intertemporal Preferences, Distributive Shares, and Local Dynamics (dicembre 2004)

50. Valeria Pinchera, “Consumo d’arte a Firenze in età moderna. Le collezioni Martelli, Riccardi e Salviati nel
XVII e XVIII secolo” (dicembre 2004)

51. Carlo Casarosa e Luca Spataro, “Propensione aggregata al risparmio, rapporto ricchezza-reddito e
distribuzione della ricchezza nel modello del ciclo di vita "egualitario": il ruolo delle variabili
demografiche” (aprile 2005)

52. Alga D. Foschi – Xavier Peraldi – Michel Rombaldi, “Inter – island links in Mediterranean Short Sea Shipping
Networks” (aprile 2005)

53. Alga D. Foschi (2005), “Lo shipping, la cantieristica ed i porti nell’industria marittima” (aprile 2005)

54. Marco Guerrazzi, “Notes on Continuous Dynamic Models: the Benhabib-Farmer Condition for Indeterminacy”
(settembre 2005)

55. Annetta Binotti e Enrico Ghiani, "Changes of the aggregate supply conditions in Italy: a small econometric
model of wages and prices dynamics" (settembre 2005)

56. Tommaso Luzzati, “Leggere Karl William Kapp (1910-1976) per una visione unitaria di economia, società e
ambiente” (dicembre 2005)

57. Lorenzo Corsini (2006), “Firm's Entry, Imperfect Competition and Regulation”

58. Mario Morroni (2006), “Complementarities among capability, transaction and scale-scope considerations in
determining organisational boundaries”

59. Mario Morroni (2006), “Innovative activity, substantive uncertainty and the theory of the firm”

60. Akos Dombi (2006), "Scale Effects in Idea-Based Growth Models: a Critical Survey"

61. Binotti Annetta Maria e Ghiani Enrico (2006), “La politica economica di breve periodo e lo sviluppo dei primi
modelli mocroeconometrici in Italia: dalla vicenda ciclica degli anni ’60 alla prima crisi petrolifera”

62. Fioroni Tamara (2006), “Life Expectancy, Health Spending and Saving”

63. Alga D. Foschi (2006), “La concentrazione industriale per i sistemi di trasporto sostenibile: un caso di
successo nel Mediterraneo orientale”

64. Alga D. Foschi (2006), “La concentrazione industriale per i sistemi di trasporto sostenibile

65. Maurizio Lisciandra (2007), “The Role of Reciprocating Behaviour in Contract Choice”

66. Luciano Fanti e Luca Spataro (2007), “Poverty traps and intergenerational transfers”



19

67. Luciano Fanti and Luca Spataro (2007), “Neoclassical OLG growth and underdeveloped, developing and
developed countries”

68. Luciano Fanti and Luca Gori (2007), “Economic Growth and Welfare in a Simple Neoclassical OLG Model
with Minimum Wage and Consumption Taxes”

69. Carlo Brambilla and Giandomenico Piluso (2008), “Italian investment and merchant banking up to 1914:
Hybridising international models and practices”

70. Luciano Fanti and luca Gori (2008), “Fertility and regulated wages in an OLG model of neoclassical growth:
Pensions and old age support”

Redazione:
Giuseppe Conti
Luciano Fanti – coordinatore
Davide Fiaschi
Paolo Scapparone

Email della redazione: Papers- SE@ec.unipi.it


