Discussion Papers
Collana di
E-papers del Dipartimento di Scienze Economiche —Universitadi Pisa

Adhibe rationem difficultatibus

LUCIANO FANTI - LUCA GORI

Neoclassical Economic Growth and Lifetime Welfare in
a Simple OLG Model with Unions

Discussion Paper n. 71
2008

L. Fanti

Department of Economics, University of Pisa,

Via Cosimo Ridolfi, 10, 1-56124 Pisa (P1), Italy

e-mail: |fanti@ec.unipi.it; tel.: +39 050 22 16 369; fax: +39 050 22 16 384

L. Gori (Corresponding author)

Department of Economics, University of Pisa,

Via Cosimo Ridolfi, 10, 1-56124 Pisa (PI), Italy

e-mail: |luca.gori@ec.unipi.it; tel.: +39 050 22 16 372; fax: +39 050 22 16 384

Sections 1, 2, 3, 6E1 and 6E2 should be atributed to Luciano Fanti; Sections 4, 5, 6E3, 6E4 and 7 should be attributed to Luca Gori.



Neoclassical Economic Growth and Lifetime Welfare in a Simple OLG Model with Unions
Luciano Fanti” and Luca Gori™

Abstract
We analyse the effects of the introatction of a unionised labour market in a simple Diamond's OLG framanork.
Interesting findlings, so far escaped closer scrutiny, emerge. Unaer same particular condiitions about the key parameters of
the modkl, the unionised-wage econamy may perform better than the standard market-clearing wage frame as regards

ecoramic growth and the lifetime welfare. We show that wages are set by the morguolistic union as a mark-up over the
(constant) unemployment berefit such as to maximise the longrun stock of capital. Furthermore, given the union’s wage, a

beraolent government is able to pick up exactly a value of the unemployment bonus such as to obtain a welfare
maximum. These results may have important policy implicatiors,
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1 Introduction

The cebate about the relation between econamic gromtt and unemployment is lorg lasting. In particular, especially in
the Eurgpean Union countries, unamployment has beaare ore of the major concems and probably ore 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 concem for
ecoamic policymakers since the early 90s. Unamployment is still disappointingly high in most Central and East
Eurgpean courttries, which may be a refiection of the ongoing adjustment to institutional shocks resulting from systamic
transition towards capitalist econamies, or it may be caused by high labour market rigicities or even due to a weak
aggregate demand.
Further, there are same recent important contributions relating unemployment and growth. Most of them follow Aghion
and Howitt (1994) and Pissarices (2000) and consicer unemployment caused by search frictions within a growth frame.
Pissarices (1998) studlies the effects of amployment tax cuts on unemployment and wages in four equiilibrium mockls:
ameetitive, union bargaining, search and efficiency wages. In particular, he analyses the role of unemployment berefits and
the tax structure on amployment and unemployment. Bréuninger (2000a, 20000 and 2005) and Lingens (2003)
examire the relation amory unemployment caused by wage bargaining and econamic growth. Comeo and Marquardt
(2000) conoentrate on the relation between social security, unemployment, and growth explicitly. Daveri and Tabellini
(2000) argue that the rise in unemployment and the redLction in ecoramic growth are caused by the increase in the tax on
labour income. Even though their mockl is similar in Spirit to the ore presented in the following sections, their results diiffer
ramarkably to ours.
In gereral, in these mockls, unemployment ceteriorates growth. Only few papers have tried to reverse the gereral negative
view between unemployment and ecoramic growth in the macroeconamic literature. Two examples are Cahue and Michel
(1996) and Ravn and Sorensen (1999), postulating a possible positive relationship betieen the unamployment created by
the (reguilated) minimum wage and the lorgrrun proalctivity growth inauced by schooling and on the-fob-training.
In this paper, the macroecoramic link between econamic gromth and labour market imperfections is analysed within a
basic overlaping gererations (OLG) framenork. We present a basic dynamic gereral equilibrium OLG  mocel
(Diamond (1965)) where equilibrium unemployment is caused by the presence of a mornguolistic trade union who wishes to
fix a higher than the market-clearing wage rate. Thus, in the short-run, the reduction in labour input adue to the
unemployment occurrence increases the marginal proatuct of labour. The main purpose of this paper Is to build up a simple
mockl 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 unemployment may be positively linked with the lorng-run econamic
growth when unions set morguolistically the wage once the capital accumulation effects are corsicered. The value adckd of
the present article, in contrast with the prevailing literature, is that the preserce of trade unions - pushing the wage above
the campetitive level - together with the consequent diffusion of unemployment berefit mechanisms may, despite the
unamployment occurrence, enhance econamic gromth.? Moreover, it is shown that there is room for a benevolent govermment
intenention aiming to maximise the representative indivicual’s lifetime welfare via an appropriate choice over the
uremployment bonus.
The paper procseds as ollows: Section 2 describes a simple two-perfod OLG moakl with uniors. Section 3 adds the
equilibrium growth analysis and discusses the steady-state results. In sction 4 we characterise the govermment action.

Finally, section 5 summarises the main resufts.

2 The Model
We characterise a basic dyramic general equilibrium two-period OLG mockl (see, for instance, Samuelson (1958) and

Diamond (1965)) with young population N, growing at the constant rate n - and closed to international track” goods
and capital markets are both camyetitive, and the only departure from the standard textbook mockl is the assumption that

1 In this paper the term econamic growth always refers to the to the level (rather than to the rate of growth) of the lorg run incame, acoording to the
terminolagy of the necclassical growth theory (e.g. Solow (1956) and Mankiw et al. (1992)). In any case, needlless to say, an increase in the lorg
run level of ouput, implies a transitional increase in the rate of growth as vell.

2 To name a few, one may ask where the market pover of unions originates fram, why so little wage uncerbiadling on the part of the unemployed is
abserved, and why unemployment exists even when unions are absant. Linabeck (1993) surmmarizes marty 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 morgoollistic track union above the marketclearing level.! Thus, the labour market does not clear
and imvoluntary unemployment ocours. The mockl Is outtlined as follows.

Individuals. Each gereration is represented by non-altruistic foentical individuals endoved with a homothetic and
sgoarable uttility furnction cefined over consumption when yourg and old: ¢,” and c,,° respectively. Only yourg
individuals work in their first period of life, assuming a unitary constant labour supply. Depending on the demand for
labour, the supplied labour force may be partially unemployed. If employed, working incame is given by the non-cameetitive
wage w, . If unemployed, the govermment pays a constant unemployment subsicyy (b ) such that b < (O,w, ). The total
income received when young (working incae plus unemployment berefit) is used to consume and to save’® The aggregate
urnemployment rate is u, =(N, —L,)/ N, , where L, =(1—u, )N, reoresents the total number of hours norked by
yourg agents’® During their second period of life individials are retired and live on the proceeds of their savings, eaming a
(net of tax) retum 1+ r, , (L—z, ., ) on their investments when yourg, where r,,, is the gross rate of retum on savings
(s,)from t tot +1. We assume that only a proportional tax on the income from capital at the rate t € (0,1) Is levied
by the government and used to finarce the unemployment berefit System at balanced buabet. Note that indiviauals take the
nonaampetitive time-t real wage and the lump-sum unemployment bonus as given. The maximisation problem faced by
agents of gereration t  Is:

JUle) )= @-ghinle, )+ ginke, ),

max {Cr g Cri1

Subject o
¢ +s, =w,(1-u, )+ bu,
Cop = (1+ Vt+1(1_ Tt+1))gt 1
¢ ., >0
where ¢ < (0,1) is a preference parameter,
The qotimal yourg and old age consumption and the savings function are given by:

¢, (w,bu)=0-9W, (1)
Cn’ (Wb, )= g1+ 1, A7, 2)
s,(w, bou, )= ¢, f 3

where W, = wt(l—ut)—i—but represents the total incore of the youry (given by the sum of the labour incare, w,, plus

the unemployment insurane berefit, b ).

Firms. All the firms in the econamy are identical and own a aonstant retums to scale Cobb-Douglas proauction techrnology
by which physical capital and labour are transformed into consumption good? The reoresentative profitmaximising firm
hires aggregate capital stock (K,) and demands labour supplied by young agents (L, = (1-u,)N,) to cetermire
aggregate prootiction according o Y, = AK, "L, where 4 > 0 is a techrology scale parameter and o < (0,1) s the
capital’s weight in techrology. Defining k, .= K, I N, and y, =Y, | N, as capital and output per-capita respectively,
the intensive-form proatction techrology becormes:

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
unamployment and econamiic growth (for instance, Daveri and Tabellini (1997 and 2000) and Bréuninger (2005)). It assumes unions to be large
enowgh to have market pover and small enough to ignore on the fiscal policy variables and on the interest rate the effect of their actions.

5 We treat the unamployment insurance berefit as a policy parameter, whereas the quantity of amployed labour force is endogernols.

§ Note that in this mockl there is no uncertainty. Thus, individuals of gereration ¢ will be employed for 1— u, hours and unemployed for u,

hours. Furthemmore, we also assume that unemployed hours are without econamic vale. The use of the unemployment time for seffenrichment
activities or for exploiting harre proat.ction techrologies and so on is left for future research.

7 In this context, the rate of time preference is simply  /(1— @)

8 As it can be easily seen ¢ also represants the (constant) propensity to save. Moreover, dle to the logarithmic preferences, the capital incame tax
is nondiistorting.

9 For simplicity we assume physical capital totally deoreciates over time, ie. 6 =1.
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v, = AQ—u, )k, 1Q~u,))". (4)
Standard profit maximisation leads to the following marginal conditions for capital and labour:*
r=ad(k I(1-u, )" -1, (5)

w, =(1-a)Alk, /(1-u, )" (6)
The short-run (current) unemployment rate is enabgerous and may be cerived by using the equilibrium marginal condlition
on the labour market. Solving eq. (6) for u, yields:

1

u[(kt,w[):l—((l—a)A/wt)E-kt, (7)
which is positively related with the wage rate and strictly decreasing in the per-capita stock of capital.
In orcer to better clarify the meaning of the coefficient o (the capital weight in techrolagy), it is worth noting that a
Jpossible interpretation is that the capital stock may be thowght in its broad concgot, including physical and human
ampoents and that the labour input only inclucks non-specialised labour. In fact, as argued by Mankiw et al. (1992), p.
417, the noncampetitive wage may be thought to be a proxy of the retum to labour without human capital; they suggest
that since the non-competitive wage (for example, a minimum wage) has averaged about 30 to 50 percant of the average
wage in manufacturing, then 50 to 70 percent of total labour incame reoresents the retum to human capital, so that if the
physical capital’s share of incame is expected to be about 1/3, the human capital’s share of incame should be between 1/3
and ore half. In sum, with the broad view of capital”* the codfficient . may be fairly about 0.6 and 0.8. Incked, for
instance, Barro and Sala-i-Martin (2003) used o = 0.75 saying that: " Values in the neighbourhood of 0.75 acoord
better with the empirical eviderce, and these high values of o are reasonable if ve take a broad view of capital to incluce
human aamporents”, (p. 110).
Govermment, Ore effect of the union’s wage is to cause a positive level of unemployment. Therefore, the necessity to finance
an unemployment berefit scherme may oaeur. In this paper we assume that the govermment chooses 1o levy and adjust a
proportional tax on the income fiom capital at the rate T < (01) such as o balance out unemployment berefit
expenditures with tax recejpts in each period. Thus, the per-capita time-t govermment constraint is simply the following:

bu, =t rk,. (8)

Uniors. We now presant the mockl of wage determination (see, for instarnce, Layard and Nickell (1990), Booth (2002)
and Layard el al. (2005)). In particular, we closely follow the structure presented, amory others, by Daveri and Tabellini
(1997 and 2000). Workers of each firm are represented by a union. We assurme that a given fraction g < 1 of yourg
individuals belorgs to a trade union. Note that the union mambership is exoganously fixed, whereas the number of
employed indlivicluals is endbgerous.* The union maximises the utility of a representative viorker uncér the following
standard assumption: 1) the union is large enough to have market pover, but small enough to neglect the effects of their
abing on the macrosconamiic frame (e.g. fiscal policy variables and the interest rate are taken as given), 2) it gperates at the

firm level, o that the welfare of the current old cannot be afffected by their doing; 3) moreover, it affects the velfare of the
currant yourg only through their current incame; 4) finally, the union neglects risk aversion and maximises the expected
incae (rather than the expected utility) of the yourng members,
We assume that the union faces a static gotimization problen?’, i.e. in each period it sets wages so as to maximise the
following utility furction of a risk neutral representative mamber:

U' = 1_ut(kt’wt)w + q_(l_ut(kt’wt ))b

t t

, ©)
q q

subject to eq. (7), where b and g are given, and the ratio (L—u, (k,,w, )/ q represents the fraction of union members
that find a job.**

10 The price pf outpuit has been romalised to unity.

11 A distinction between investments in human and physical capital could be a future extersion of the present model.

12" As usual, we assurme that if the number of union members is larger than the number of arployed individuals, then all employed individuals are
also union members, otherwise the wage rate fixed by the union would be no more “binding”.

13 It is worth to note that the seemingly myapic behaviour of the mongpoly union, which only cares abouit today members’ incames is not eantral o
aur results, and as noted by Daveri and Tabellini (1997 and 2000)) the union’s gotimization problem in eq. (9) is a simple shortcut for a more
gereral setting where the union is infinitely lived but cannot commit to futture courses of action.

14 This holds uncer our assumption that all employed indlividuals belorg to a union.
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The interpretation of the union’s utility is straightforward: the first tenm in (9) is the net wage times the probability of

findling a job, while the second term is the unamployment subsialy times the probability of being unemployed™

Given our proaction structure, the gotimal net wage for the union is a constant mark-up over the unemployment subsidy.

Specifically, the maximisation of (9) with resoect to the wage rate leads to the following (constant) gotimal net wage for the

mogoolistic track union™®

. (10)
l-«a

As it can be easily seen by eq. (10), the union’s wage agoends positively on both the unemployment insurance berefit and

the capital’s weight in techrolagy. Given this wage setting formulation, finms have the right to hire as many workers as

dictated by the perceived labour demand curve, at the wage level preset by the momguolistic union. Thus, a positive

equilibrium unemployment does oo,

It is important to note that since the wage set by the union is constant over time, the real interest rate Is exogerous when

w, = w", that Is it abes not agoend on the capital stock. In fact, substituting out (6) into (5) for k, 1(1—u, ) and using

eq. (10) yields:

w

l-a

rb)=adll-a ) 4lb)e 1. (11)

3 Equilibrium Growth
We can now cambire all the pieces of the mockl to analyse the dymamics of the ecoramy. Let us assurme, for the mament,

that w, represants a gereric non-campetitive wage rate fixed by the morgoolistic union (or by natianal law) over the time-
t marketclearirg level (w, ).’
Given the govermment’s balanced bucbet equation (see eq. (8)) and the econamy’s resource constraint, the market clearing
aordition 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 youry individuals in period t .
@+ n)ky =s,0.0,u, (kW) (12)

and aambinirng (12) with (3) we find:

(), = ¢lw, —u,(k,,w, ) (w, = 5)]. (13)
Substituting out for u,(k,,w,) fram eq. (7), capital evohes over time acording to the Pollowing first orcer linear
differerce equation:

t+1

P L P (bY@ a)d)ew, k.. (14)
1+n 1+n
Steacystate implies k, ., =k, ==k . Thus, the per<apita long-run capital stock, incame and unemployment rate are
given by the followirng condlitiors :
1 1
()= 1w0‘ L+ n)- ¢(1-a)d)aw -, (15)
wg(lJr n)—p(w—b)1-a)4)a

1

K ()= dowe , (16)

1

we @+ n)—p(w—b\@ -0 )4 )5

15 As noticed by Daveri and Tabellini (2000) p. 98, “The assumption that trade unions maximize expected incame (and not expected utility) of
their mambers can also be interpreted as saying that there is an insurance schame within the union against the risk of being unemployed”.
16 Details are presented in gopendlix.

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, = w" ) for
reasons that will be clear in what follovs.



Ap((L- a)A)llT“bw

T .
we (L4 1) — p(w— bY(A—r)d)a
We now procsed with the study of the effects of changes in the real wage on the steadstate capital stock, inoame and the
rate of unemployment in the nonaampetitive wage ecoramy and vwe campare these results with the ores of the market-wage
frame®

Differentiating eq. (15) with resoect to w yielas:

(17)

v (w)=

1-a

¢b((1—a)A)i{w « (1+n)—a¢((1—a)A)i}
P - - (18)
a[w”‘(1+n)—¢(w—b)((l—a)A)a}
Eq. (18) shows that the rate of unemployment in the lorg-run is a morotonically increasing function of the non-campetitive

W&g?.lg
As regards savings, the gereral cerivative of the savings furction (see eq. (3)) with respect to w is:

ou’ (w)

. 678
asafvw):¢ v (w)]- (W_b)aua—v(vW) . (19)

There exist two counterbalancing effects of the norraampetitive wage on the long-run capital accumulation (recalling eg.
(14)) as shoved by eq. (19): i) a positive inaame effect, which agoends not only on the level of the non-campetitive wage but
also on the differance between the wage and the unemployment berefit™ i) a negative unemployment effect. A further
investigation allows us for a clear identification of the role of the three econamic factors (noncampetitive wage,
unemployment borus and the capital weight in techrology) affecting the capital accumulation: by computing the cerivative
afeq. (16) with reoect to w we get:

sgn{ak—(w)} = sgn{é ~(l-a )} . (20)

ow w

It is easy to see that k' (w) is a humped furction. The lim__ k" (w) =\ is a horizontal asympiote which may lie i)
over or ii) below the steadystate stock of capital in the campetitive-wage frame. In the fonmer case, 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
anetitive-wage econamy; in the latter case, a threshold value of w beyord which k™ (w)  bearmes lover than & (wpc )
abes exist (w°). Therefore in this case, the lorgrun accumulation-improving wage must lie in the interval
we(w, ,we). In fact, the righthand sicé of (20) tells us that the lorg-run stock of capital is increased by the ron-

conypetitive wege for any w e (w,.,w, ), where w, = b1(1— &), and decreasing for w > w, . Thus, the following
remark holgs:

8 |f the marketclearing wage prevails then w,. = (¢ /(1+ I’Z))l—ia -((1—0:)/1)1% and egs. (16) and (17) oollapse to

Kk (wpc ) =(p(1— o) 4/(1+ n))i and y (wpc ) =AlpQL—a)A/(@L+ n))i respectively, and the unenployment rate is
zero.
19 Note that an increase in the non-competitive wage brings about to a raise in the long+un unemployment rate if and only if w > w,, where

a

Wy =« ba W, < W, Thus, for any w > W, the rate of uremplomant is always positively correlated with the wage and
|imw—>+oo u* (W):]'

20 A simple inspection of (19) shows that when the berefit oproaches the non-competitive wage (b — w ), the effect of the introaliction of such a
wage always increases savings inagoencrtly of the reaction of the rate of unemployment.

6



Remark 1. Since k™ (w) Is a morotonically increasing function of the wage for any w e (wpc,wk), and it is
moroionically decreasing for any w > w, , it follows that w, = b (1—c) s a local maximum of the furction k™ (w).

The surprising fact suggested by Remark 1 is that the lorng-run capital accumulation maximising wage is exactly that one
resulting by the union’s gotimal choice (see eq. (10)). Therefore, the presence of a mongodlistic union together with the
diffusion of unemployment insurance schames may not only rise the longrrun 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
berevolent planner who wants to maximise the steady-state acoumulation of capital obtained in a deoantralised econamy?:
Finally, as far as the lorg run per-capita output, the gereral cerivative of the proalction furction with respect to the wage
rate is:

( ) ( ) a716 7*/(_8) ( ) a67:(8)
oy (w k (w ok (w k (w ou (w

The introdiction of the non-campetitive wage affects the oufput through two chanrels: 1) the channel of the capital
accumulation (accumulation effect), and 2) the channel of the demand for labour (unemployment effect). The latter ore is
always negative while the formrer can be positive or negative agpendiing on the proauctivity of capital and the magnituce of
the unemployment berefit. In the case in which the lump-sum berefit is too small relatively to the level of the techrolagical
cgpital intensity, the accumulation of capital is always worsen by the introalction of the noncampetitive wage. On the
antrary, when the capital accumulation is improved by the introduction of such a wage, since both b and o are
suffficiently high, then the long-run astiny of the output will agoend on the two counterbalarcing effects: the positive effect
ale to the higher capital in proaction versus the negative effect of the lover labour quantity in proalction. Whether the
Jpositive or the negative effect will prevail will cgoend ultimately on the relative weights of capital and labour, Ie., the
cgpital veight in techrology surmmarised by the parameter o .

Differentiating, now, eq. (17) with respect to w yields:

v (w) 11 l1-«a
sgny =— b = sgns gb((L— )4 )a — we L+ 1 : (22)
ow o
The right-hand sice of (22) simply means that the per<apita long-run ougputt is increased by the noncampetitive wage for

%} -(1-a)A. Given the feasibility constraint on the
n\i—a

all the valies of we (w,,,w, ), where w, ::(

a 1

-1
valce of the borus (b ), the following condiition emerges: b (l_—aj(li) (1-a)A)a w e <1. The latter
w 04 +n

inequality boils down, after some simple algebraic manipulations, to: w < (a /(1 - a))l% cw,.. It is easy to see that
the latter condittion holds if and only if o« > 0.5. The econamic interpretation is straightforward: a necessary and sufficient
aordition for the introalction of the nonaampetitive wage to be output-increasing is that the capital’s weight in techrolagy is
sufficiently high (that is, in our Cobb-Douglas technology case, o0 > 112 ), which is in line with the above consickrations
on the two contrary roles of the accumulation and unemployment effects,

21 Notice that also the long-run per-capita oufput and the represertative indiviaal’s lifetime welfare may be enharnced by fixing a union’s wage,
even if they are not at their maximum values. The camplete proof is obviously available on request.

22 If we assume a broad concgot of capital, as dliscussed in Section 2, this condlition should be always satisfied leading to corcluce that a positive
arrelation betwean minimum wage and oufput holds for a possibly relevant set of econamies. This would amount to say that minimum wage
eonamies more efficient than market-wage econamies are the rule rather than the exception.
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If ve relax the assumption that the indlividuals’ working incame is assumed to be a gereric non-campetitive wage and e
arsicer the prevailing wage Is set by the morguolistic trace union acoording to eq. (10), then the above aonsicerations
aboutt the steady-state imply?®

l-a 1

o) blz(l—a)(1+n)—¢(1— a)izAall 23)
b (1-a)l+n)-ga(l-a). 4«

¢ (5)= — be¢(1- ) — (24)
be Q-a)l+n)-ga(l-a)s 4«

. (b): 1_[1 A¢(1—0£)(1—0£) (TJA a ) (25)

b (1-a)l+n)-pal- a)SA;
We have seen that if w,, < w <w® , then the stock of capital is higher than in the campetitivewage ecorany.
In Figure 1 we show the locus of the long-run capital accumulation (as a function of the wage rate) in the aecentralised
ecoray. It can be easily seen that k™ (w) is maximised when the track union sets the wage at its aptimal value @iven by

a fixed mark-up over the unemployment insurance berefit). In the case dipicted in the figure, lim .k~ (w) lies below
k" . Figure 2, instead, clearly depicts that a wage rate (lower than w" ) such that the lorgrun incame (y"* (w)) is

maximised there also exists as well. Anyway, when w = w" , the long-run inaarre is higher than in the campetitive wage
case. Whetter the union’s wage, which is capital accumulation maximising, brings about even a higher per-capita outout
than that of the market-clearing wage case or not agoernds on the proauctivity of ret effect of two counterbalarcing forces of
the increased wage on output: the negative effect of the increased unemployment versus the positive effect of the increased
cgpital accumulation.

[Figures 1 and 2 aboutt here]
To better uncerstand the intuition of why the wage set by the morguolistic trade union Is capable to enhance the long run
eooamic growth, it is sufficient to obsenve that  higher wages, despite the corresponding unemployment, may augment -
uncer the twolold cordiitions that on the ore hand the weight of capital in technology is sufficiently high to guarantee a high
proaLetivity of labour and on the other hand the unemployment berefit are suffficiently high - the average inoame of yourng
indiviauals, which, in tum, in a lifecycle mockl leads to more savings. The effects of the unions may be, loosely speaking,
assimilated to the implementation of the reverse of a social security schame that, in each period, transters resources from the
old o the yourg.  The yourg workers - and all future gererations - are mack better off by such a schame because it raises
their permanent incarme by shifting resources fram the secord to the first period at better terms than those offered by the
market. In a nutshell, the higher unionised wage transfers resources over time fram the olcer to yourger individuals by
raising the labour incorme and ckcreasing the interest rate.*

4 The Government Action and the Steady-State Lifetime Welfare

We now proceed with the analysis of the representative indiviaial’s lifetime welfare in terms of comparing Steady-state
paths (see Samuelson (1975)).
The representative indiviaual, when aecidling the qotimal yourg and old age consumption and the saving path, takes the

nonaampetitive time-t real wage (w, ) and the unamployment berefit (b ) as given. Wages are set (in each perioa) by a
moolistic trace union acoordling to a mechanism such that a utility function of a risk neutral representative member is
maximised by kegping the unemployment subsidy as given. In particular, the gotimal net wage for the union (w" ) is a

2 When w=w" :b/(l—a), a necessary and sufficient condition for the steady-state unemployment rate to be nontegative
' (b)=0) is b>b,, were b, = (1—oz)wpC implying that w"* >w .. Moreower, lim, u' (b)=1 o that te

arployment rate is always nonnegative for any sufficiently high unemployrent bonus,
24 |t is worth to note that this is a typical feature of an overlapping generations econamy in which indiiviauals only work when yourg. If work were
uniformly soread throughoutt ore’s lifetime, the positive accumulation effect of higher wages might be weakened or even eliminated,
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arstant mark-up over b . Even if the union’s wage maximises the decentralised econamy’s long-run accumulation of
capital, the maximisation of the lifetime welfare is not guaranteed as vell.

Thus, given the union’s wage the berevolent government has the ggportunity to intervere diirectly in the econamy by
doosing b such as to maximise the indiviadual’s lifetime welfare. In particular, the government faces the following
aorstrained maximisation:

max,,, V' (b) = L - ¢)Infc™ (5))+ gIn(c (b)), (26)
Subject o
w' =bll-a),
v (b)=bu’ () rb ) (o),
¢ (b )= @- ¢)(w —u b)(w —b))
= ¢{l+ r l;l. ]}(w —u b)(w —b)).
The behaviour of the welfare ﬂmion (26) uncer the aba,e constraints is agpencentt on the unemployment berefit, the
techrology and the preference parameters, o, A and ¢ respectively and the constant growth rate of population.
Unfortunately, such a aepencence is highly non-linear, so that analytical results are preverited. Nevertheless, the first oraer
aorditiorss give the implicit solutiors of the program for b, that Is:
b =ba,p,n,A4
b b, =b,(a,¢,n, A)

Eq. (27) gives the two solutions of the govermment program. In particular, b, is not econamically relevant while b,
represants the qotimal (welfare-maximising) value of the unermployment borus once the morguolistic trade union has fixed
the wage at the (constant) rate w" .
Using b, together with eq. (10) ve find:

w = b, . (28)

l-«a

Given that the unionised wage in consistent with whatever sufficiently high unemployment berefit, the maximisation of the
lorg-run accumulation of capital in the decentralised ecornamy Is preserved even when the governmment sets b at the point in
which the representative individual’s lifetime welfare is maximised (b,). Therelore, if w, =w™ two objectives are
reached: the maximisation of both the long-run accumulation of capital in the decantralised econamy and the individual’s
lifetime vielfare.
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 econamy with a market imperfection
ansisting in the existence of noncampetitive wages could prodiice an improverant of the lifetime welfare in the lorg run.
Now ve are concermed with the choice of the parameter values for the simulations. Recently Jones (2003 and 2005)
Jprovicks 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 campensation diviced by GDP and 2) the amployee campensation share
aorrected for selfamployment. As regards Italy, the evidence reported by Jores ((2003), Figure 1, p. 8) shows that in the
recent perfod the capital’s share is between 0.55 and 0.60 acoordling to the first measure and amorg 0.37 and 0.42
acoordling to the seaond measure.
AS regards the propansity to save, Italy experienced a decrease in the recant aecack fram about 20 per cant to about 10 per
oat, as shown in the following Table 1.

Table 1. Housghold Saving Rates 1990-2000 (in percentage points) for same OECD countries,

Household Saving Rates 1990-2000 (in percentage points)

Canada Unitd Italy United Germary | Spain France
States Kingabm
19905 peak | 13.2 87 18.7 114 131 144 16.2
Year  of | 1991 1992 1991 1992 1991 1993 1997
jpeak
2000 32 -0.1 104 44 9.8 116 15.8




Charge | -10.0 |-8.8 | -8.3 | -7.0 | -3.3 | -2.8 | -04

! Fram 1990s peak to 2000.

Source: OECD national data; our elaboration fram Table 11.3, Bank of Intemational Settlement (BIS), 71% annual
recort, p. 30, (2001).

In what follows we resort to numerical simulations to carpare the market-wage and the unionisea-wage rgpresentative
individual’s steady-state lifetime welfare. We used for the techrological capital weight in techrology a value of o = 0.50,
which is an intenmediiate value amory the two measures calculated by Jores (2003), since we think that in our mockl the
labour input interested to the union’s pragram only incluces non-specialised labour.
The following Figure 3 depicts the behaviour of the velfare function in both the marketwage and unionised-wage
ecoramies showing that if the unemployment insurance berefit is suffficiently high, then the lifetime velfare is higher in the
union’s frame than in the campetitive-wage regime. Furthemore, the governmment is able to pick up an aopropriate value of
the borus, b, . In Figure 4, instead, we present the behaviour of the long-run stock of capital as a function of the wage
rate, showiry the point (w™ ) in which the accumulation of capital is maximised,
When b= b, and thersfore, w=w * then the objectives of both the employees’ trace union and the benevolrtt
gqovermment are satisfled. Thus, the lorng-run accumulation of cpital in the decentralised econamy and the representative
indiviaual’s lifetime velfare are maximised,

[Figure 3 and 4 abouit here]
To sum up, numerical simulations using typical values of the weight of capital in techrolagy and of the propensity to save
aoreming, for instance, Italy leads to clear cut results as regards the efffects of the introauction of the union’s wage and the
gqovemment intenvention. In particular, we show that the velfare function may be either minimised (b,) or maximised

(b,) by choosing  appropriate values of b . Therefore, even if the government is able to pick up the exact value of the
berefit which is welfare-maximising, the choice of the unemployment bonus requires an accurate evaluation since an
ingopropriate value of b could also be harmiful,

5 Conclusions

This paper has concemed aboit the effects on the neaclassical econamic growth and te lifetime welfare of the presence of
a moolistic trace union in a simple two-period OLG mockl. We have showed that the steadystate capital
accumulation may be enhanced by the introalction of non-campetitive wages cespite the unemployment occurrence. In
particular, the lorg-run stock of capital Is maximised exactly at the gotimal union’s wage, and both incame and vielfare
may be enharced as vell. Further, we have also demorstrate that a benevolert govermment - taking into acoount the wage
et by the union - may obtain an indiviaual’s welfare maximum by choosing an appraoriate unemployment bonus, These
findings may have important policy implications as regards the role played both by tracke union and the govermment. The
most important result of this paper is that we have proved that a simple two-period OLG frame with a non-campetitive
labour market may perform better than the stanaard market-clearing wage econamy as regards capital accumulation, per-
cgpita inaame and the lifetime welfare. These results, showing a possible positive effect of labour market imperfections on
the lorg-run ecoramic growth and velfare, contrast with the prevailing literature for which noncampetitive wages and high
rates of unemployment should be harmiul. Finally, there results may also be gereralised by consicering more camplex
utility functiors, such as the CIES ore, or by introaieing the possibility for endbogernous growth. Moreover, other types of
taxation Systams may be corsicered. These arguments are Ieft for future research.

Appendix
In this appendiix we show that the qotimal union’s wage Is a maximum,
The maximisation of eq. (9) subject to eq. (7) leads to the followirng first order conditions:

1 -1 1 -1
u — — = = -1

oU, =0@_(1—05)((1—04),4)a wak, (Ao )d)ew,aw, bk, _ 0. (Al)

ow, oq aq

After a simple algebra, eq. (A1) may be rewritten as:
12
((1—a)A)aWtakt |:£_(1_a):|20, (AZ)
oq w,
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It is easy to see that eq. (A2) boils dovwn into eq. (10) of the main text.
By aampuiting the second orckr cerivative with respect to the wage rate we find that:

1+a

82U[” 1- 1 b o
aW 2 w=w" = _a—qa((l_ a)A)a (1—&) kt < 0 (A3)

Therefore, w, = w" rgoIesnts @ maximum poirt.
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Figure 1. The steadystate accumulation of capital in both the nonaompetitive (k™ (w) ) and marketclearing wage
(k (wpc ) ) econamies., The figure shows that k™ (w) is maximised when the qptimal trace union’s wage rate (w* ). The
starting point of the horizortal axis Is the competitive wage, w, =8.63. Parameter set: 4=10, o = 0.33,
$=025b=8 axdn=0.
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Figure 2. The lorg-run stock of capital and the long-run incame (caled by 35) as a furction of the wage rate in both the
nonaompetitive and market-clearing wage econamies, The starting point of the horizontal axis is the competitive wage,
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w,. = 0.025. The union’s wage is w,, = 0.082. Parameter set: A=10, a =0.71,* ¢ = 0.05, b=0.024
and n=0.
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Figure 3. The behaviour of the welfare function in the case of both campetitive-wage and norroampetitive-wage econamies,
The starting point of the horizontal axis is the value of the unamployment berefit which guarantees a non+egative lorg-
run rate of unamplyment (e eg. (23)), b, = 0.416, while the velfareimaximising berefit is b, = 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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amytitie wage is w, =0.833 and the union’s wage is w" =1.370. Parameter st: A=10, o =0.50,
$=010 adn=2.
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Figure 4. The behaviour of the lorg-run stock of capital in the case of both campetitive-wage and non-campetitive-wage

ecoramies. The starting pointt of the horizontal axis is the market clearing wage, w . = 0.833, while b, =0.685 and
w " =1.370. Parameter et A =10, a = 0.50, ¢ =010 adn =2.
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