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Abstract

Using the basic overlapping generations one-sector model of endogenous growth we show that unionisation of labour
markets may be growth-enhancing with respect to the standard competitive equilibrium economy with full
employment, provided the capital's weight in technology and the replacement rate are both high enough. Moreover, a
growth-maximising value of the union"s relative wage intensity does exist. In particular, a wage-oriented rather than an
employment-oriented union should be preferred as an inducement to a higher per capita income growth. Therefore, an
appropriate combination of both union"s behaviour and government policies may trigger a virtuous growth mechanism.
A policy implication is that the government could follow the union"s growth-maximising rule simply by choosing
properly the replacement rate. Moreover, along the balanced growth path, individuals can be better off in a unionised
economy with unemployment rather than in the competitive economy with full employment.

We would like to thank an anonymous referee for very helpful comments and suggestions. Usual disclaimers apply.

Citation: Luca Gori and Luciano Fanti, (2009) "Right-to-manage unions endogenous growth and welfare ", Economics Bulletin, Vol. 29 no.2
pp. 903-917.

Submitted: Nov 09 2008. Published: May 08, 2009.



1. Introduction

The persistently high rates of unemployment in Eurogechy together with the low rates of per
capita income growth — at least relative to those eapeed in both the US and several Asian
countries —, represent a major concern for currentipsliare often associated with the existence of
unionised labour markets. Although the centrality of urlegmpent and economic growth in
macroeconomics is undoubted, most of the related eceritenature has devoted to each of them
separately, and only a few papers have investigated thetsef unemployment on economic
growth in the same breath.

On the empirical ground, the sign of the -corretatibetween economic growth and
unemployment is controversial, either across cowieover long periods of time in the same
country. In particular, to sum up the results of the iengd literature we may distinguish three
cases: i the correlation is essentially zero, e.g., Aghiad &lowitt (1992), who reported that both
high and low growth countries experienced lower unemploymetes relative to those with
intermediate rates of productivity growth among the 20 OEGDntries included in their study.
Bean and Pissarides (1993), instead, found no correlatisredetunemployment and the measures
of productivity growth across OECD economies) the correlation is negative, e.g., Hoon and
Phelps (1997), Muscatelli and Tirelli (2001); anil) (the correlation is positive, e.g. Caballero
(1993) who reported a positive time series relationshiywd®en growth and unemployment both in
the UK and US between 1966 and 1989, whereas Muscatelli agili {2001) accounted for a
negative correlations for the five G7 economies butddf US.

On the theoretical side, the common wisdom frametearbasic one-sector overlapping generations
(OLG) model of growth argued essentially either for a tiegaelationship between unemployment
and the rate of per capita income growth, e.g. DavetiTabellini (2000), or at most for a neutral
one (e.g. Corneo and Marquardt, 2000). An exception is repessby Irmen and Wigger (2002),
which instead found, under some rather restrictive tdobiwal conditions, that a positive
relationship between economic growth and unemploymsraetailed below.

It must be noted, however, that in models atii#r@nt from the basic Cobb-Douglas one-sector
OLG setting analysed here, some authors predict hleatinionisation of labour markets might not
necessarily be growth-reducing, owing to the existencanointeraction between heterogeneous
agents and sectofdrictions, uncertainty, irreversibilities, agentsfinite horizon, and so on. For
instance: i) Agell and Lommerud (1993) analysed a multi-sector econamgre a trade union
pursuing an egalitarian wage policy can increase the prigtiygrowth by favouring a reduction
in the wage differentials between low-productivity and pgbeuctivity sectors;i) Bean and
Pissarides (1993), building on a search model where unemeidyisndue to matching frictions in
the labour market, showed that the relationship betwemmo@uc growth and the relative workers’
bargaining power is ambiguous to the extent that a shificmme from entrepreneurs to workers is
compensated by an increase in the saving rate and, hent¢e growth rate;if) Aghion and
Howitt (1994), exploiting the Schumpeterian idea of twveadisruption, concluded that the
unemployment induced by labour market imperfections couldneehaconomic growthj\) de la
Croix and Licandro (1995), analysing a model with irrevéesitecisions, showed that a rise in the
union power, on the one hand, reduces the physical capitlon the other hand, increases both
the value of the firm and the physical capital, sd tha final effect of unionisation on growth is
ambiguous; \) Palokangas (1996) analysed a two-sector model (the firad god the R&D
sectors) with skilled and unskilled workers, and arguetiuhder some rather stringent conditions
(separated skilled and unskilled labour markets; skillet inskilled workers are complements in

! As a matter of fact, it is worth noting that theamisation of labour markets may be growth-reducing even &hen
interaction between sectors exists. For instancen®@aad Vousden (2002), building on a four-sector OLG model (a
competitive final goods sector; two intermediate goods —petitive and monopolistic — sectors; a competitive R&D
sector), found that a rise in the union bargaining pamvére monopolised intermediate-good sector reduces thetgr
rate of the economy.



the production of final goods; the R&D sector employs akiyled labour), a positive relationship
between unionisation and economic growth may be posaibén production in the R&D sector
increases enoughvif developing an OLG model with two sectors (the conswongioods and the
educational sectors), inter-generational altruism andanucapital, Ramos-Parreno and Sanchez-
Losada (2002) showed that the unionisation of labour markéte ioonsumption goods sectaa) (
causes unemployment in that sector dnjdréduces the wage rate in the educational sector. The
latter effect in turn implies a higher return from ramcapital investments leading definitively to
(c) arise in the production of human capital atida higher rate of per capita income growih)(
assuming a static two-sector economy (the intermediadl the final goods sectors) with skilled and
unskilled workers, Cardona and Sanchez-Losada (2006) shbateid some cases the unionisation
of both skilled and unskilled labour may have a positiwpact on the final goods production.

The present paper is framed in the basic one-sector @b®&th theoretical literature and
investigates how unions affect economic growth and weifacentext where a Romer-type capital
investment externality (assumed here to be the avgmgeapitastock of capital installed in the
whole economy) represents the engine of endogenous grimutbntrast with the prevailing past
literature, we show that if the government provides aamployment benefit to the young people
when unemployed, the unionisation of labour marketsle&ath to a more rapid per capita income
growth than that of a competitive equilibrium economigh full employment, in spite of a reduced
employment rate.

Our model differ from the above mentioned literatinamed in the one-sector OLG growth
context mainly as regards the following two featur@sthe type of production externality, and) (
the type of union behaviour. As regard the former, weairassthat the Romer-type capital
investment externality is given by tiper capitastock of capital installed in the whole economy
(e.g. Daveri and Tabellini, 2000; Irmen and Wigger, 2003)erathan expressed by the stock of
capital inper workerterms (e.g. Corneo and Marquardt, 2008 regards the latter, we follow
both Corneo and Marquardt (2000) and Irmen and Wigger (2002) sydeoing a right-to-manage
union which cares about wages and employment and theneshoogaterally the wage rate, rather
than postulating an only wage-interested monopoly unign Qaveri and Tabellini, 2000).

In contrast with both the above cited literatanel the present paper, where unions are assumed
to be of either the right-to-manage type or the monopoign type with firms being free to choose
unilaterally the employment rate, some authors postglatire “efficient bargaining” model
(McDonald and Solow, 1981; Clark, 1990), where firms and uniongabeover both wage and
employment and the wage rate is only a fraction of wgbut with the rest being a pure profit,
have argued that both in a two-period OLG context witeeiconstant (Devereux and Lockwood,
1991) or increasing (Coimbra et al., 2005) returns to scalénaardinfinite horizon context (Chang
et al.,, 2007), an economy with unionised labour may haletter economic performance than a
competitive labour market econorhy.

It must be emphasised that the beneficial efd¢atnionisation described in this paper hinges
upon a different mechanism than those described abopearticular, while the results of our paper
are intrinsically not comparable with those obtaineddpers abstracting from the one-sector OLG
structure or assuming an “efficient bargaining” framewaoky may be related to the main results
obtained by Irmen and Wigger (2002), and hence they desefwgefadiscussion as to the
comparison between them: different from Irmen and Widge02), we assume a double Cobb-
Douglas OLG economy and a government which redistribusesirees within the same working

2 We note that, although so far not evidenced in toeamic literature, these two seemingly similar forrtiotes lead

to strongly different outcomes as regards the reldtipngetween unionisation and economic growth, as shown in
another companion paper in progress.

® In particular, to note other distinctive featureshese articles, Devereux and Lockwood (1991) also allowethéor
existence of a stock market in a standard double Cobb-DoDgl@ssconomy, while Coimbra et al. (2005) assumed an
OLG economy with a linear rather than with the usuell-behaved utility function also allowing for a labdeisure
choice. Chang et al. (2007), using a growth model with agerfitsite horizon showed that a positive relationship
between unionisation and economic growth may emerdleebgature of internal conflict within a political unio
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age generation with an unemployment benefit policylzlanced budget. We show that if both the
technology of production is relatively capital-orientedther than labour-oriented (that is, the
relative weight of capital is high enough), and the ysleyment benefit is sufficiently high, then a
relatively wage-oriented union may promote economic grawtspite of a reduced employment
rate. Irmen and Wigger (2002), instead, found that an econwithy unionised labour and
unemployment may growth faster than the competitive ibguiin economy with full employment
if and only if the sum of the elasticity of substitutibetween capital and labour in efficiency units
and the output elasticity of labour in efficiency ungésmaller than unity. Therefore, we may note
that when production takes place according to a Cobb-Reugthnology, the beneficial effect of
unionisation on economic growth described by Irmen and Wiggetd not hold any longer, while
our result would hold, a fortiori, by assuming, in linehwlitmen and Wigger, a production function
where capital and labour are relatively complement.

To sum up, the union-growth-enhancing mechanism describéuisirpaper depends on the
mutual relationship between the weight that the unioachéis to wages and the size of the
replacement rate (as part of the unemployment bengdie®). In particular, if the latter is
sufficiently high the saving rate increases along with uhion’s relative wage intensity, leading
definitively to a higher rate of per capita income grointhpite of a higher unemployment rate.

Our finding is, to the best of our knowledge, a ngvaftd contributes to fill a gap in the existing
theoretical literature on endogenous growth with impértabour markets. Noteworthy, our
conclusions are reached within the basic one-sectd® @lodel of growth with Cobb-Douglas
utility and production functions where the usual Romer-tgolnological externality represents the
engine of endogenous growth.

The policy implications are straightforward: depegdon the mutual relationship between the
capital's weight in technology and the replacemerd, ratgrowth-maximising value of the relative
intensity between wages and employment in the union’sctisg function exists; therefore, in
order to promote both economic growth and welfare,giiernment should follow the union’s
growth-maximising rule choosing appropriately the replacematat

The remainder of the paper is organised as followSektion 2 we develop the model and the
main growth and welfare effects of unionisation areya®al and discussed; Section 3 concludes.

2. The modd
2.1. Individuals

Consider an OLG economy populated by identical two-penal lindividuals (Diamond, 1965).
Life is divided into youth (working period) and old-agetifement period) and, for simplicity,
population is assumed to stay constant over time. bhails belonging to generatian(N,) are

endowed with a homothetic and separable lifetime yifilinction (U, ) defined overc,, andc,,,,

l.e. working period consumption and retirement period cmpsion, respectively. Only young
individuals join the workforce and supply inelastically anm@t of labour on the labour market,
while receiving a unitary wage income at the non-competitate w,,. Therefore, the labour
market does not clear and involuntary unemployment ocdurs aggregate unemployment rate
(defined in terms of fractions of time not worked)us=(N, —L,)/N,, where L, is the labour
demand’ Moreover, young age individuals are entitled to an unemmayienefit — defined to be

* In this model there is no uncertainty, hence each yagent will be employed foll — U, units of time and

unemployed for the remaining fractian, (see Fanti and Gori, 2007). In other words, the unitoisaeduces the

employed time of each individual, rather than causing sodieiduals to be employed at higher wages and othdye to
unemployed. It is important to note, however, that thfotiyesis is just the same as assuming two types of indisjdua
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a fraction of the prevailing competitive wage, thatbs= zw,, with 0<z<1 being the so-called

replacement rate —, for the time left unemployedHsy unionisation of the labour markevhen
old agents are retired and live on the proceeds of theings (s,) plus the accrued interest at the

rater,,, .
Therefore, the representative individual bormna¢ t faces the following programme:
max{cl,t,czm}ut = ln( t)+ /Bln(cz,t+1)1 (P)
subject to

CLt(1+ I )+St :Wu,t(l_ut)+b[ U,
C2t+1 (1+ r.'[+1)Sf
wherer, > Ois a consumption tax andl< S <1 is the subjective discount factor, i.e., the higfse
is the more individuals prefer to smooth consunptiwer time. In other words3 represents the

degree of individual's (im)patience to consume dherlife cycle.
Maximisation of (P) thus gives the followingst and second period of life consumption
functions:

= (1+,B(1+rt[ (1-u) +hu] @D
Con =14 ﬂ(1+rm[ (1-u)+bul, (2)

whereas the saving function is:
s =25l -u)vhu). ©

2.2. Firms

As in Romer (1986), and similarly with Daveri andbEllini (2000) and Irmen and Wigger (2002),
we assume the technology of production faced big éan as:

Yo = BRTK LT (4)
where the index denotes the typical firmy; is total output produced by firm, K, and L;, are
the capital and the labour inputs hired in thahfirespectivelyk, := K,/ N, is the average capital
per capita installed in the overall econofmyhich is taken as given by each single firB> 0
represents a scale parameter @nda <1 is the capital's weight in technology. Settihg, =L, ,

K=K, and Y, =Y, the timet{ aggregate production function takes place accgrdm

Y, =Bk K Ltl ", wherel, =(1-u,)N, is the total labour force employed at the aggeetgvel.
Therefore, the intensive-form (per capita) aggregptoduction function may be written as
=Bk (1-u )™ wherey, :=Y,/N,. Knowing that i) the stock of capital depreciates fully at the

end of each period, and)(the price of final output is normalised to uniprofit maximisation
leads to the following marginal conditions for ¢apand labour, respectively:

i.e., employed and unemployed agents earning a non-comgatitige and a public provided unemployment benefit,

respectively.

> Notice that we consider the replacement rate to bexagenous policy parameter, while the unemployment rate is
endogenously determined.

® It is important to note that different from Daveridamabellini (2000) and Irmen and Wigger (2002), Corneo and
Marquardt (2000) assumed the productivity parameter of thaimgaby-investing externality to be equal to the average

capital per worker rather than equal to the per capita sfatdkpital installed in whole economy.
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= aB(l_ ut)l_a -1, %)

Wot = (1_ O')BK (1_ U )_a . (6)
Exploiting Eg. (6) the endogenous current urlegmpent rate is given by:
1
U :1-(""@0 , )
Wu,t

wherew,, = (1-a)Bk is the equilibrium competitive wage.

2.3. Unions: The right-to-manage hypothésis

The right-to-manage union programme is charactr@seusual (see, for instance, Pencavel, 1984;
Mezzetti and Dinopoulos, 1991; Booth 1995; Corned Blarquardt, 2000; Layard et al., 2005) by
the following constrained utility maximisation dfet union’s members, where the preferences of the
union are expressed over pairs of wages and lefelmployment at time, that is®

maX{Wu,t}Vu,t = (Wu,t - Wc,t)y [Ql_ ut)l_y’ (PP)
subject to the aggregate labour demand’ (The parametef< y < Ineasures the excess wage

elasticity in the union’s objective function, ii.captures the union intensity in fixing the wage
relative to employment, thus trading-off betweeghhivages and low unemployment, i.e. the higher
(lower) y, the more the union is wage-oriented (employmeietaced)™°

Maximisation of (PP) yields:
1-y
W, = W, = W, ,, 8
u,t 1_y(1+a) c,t /J(y) c,t ( )

implying that the wage fixed by the union is a magk over the equilibrium competitive wage.
Notice that Eg. (8) implies that a finite positiveolution to programme (PP) requires
y<lU@+a)=y.
Exploiting Eqg. (8), the constant unemploymextereads as:
-1
u=1-[u(y)]« . 9)
From Egs. (9) and (5) it is easy to see that therést rate is a constant and, in particular, it is

always lower than the corresponding value in thenmetitive equilibrium economy with full
employment.

2.4. Government

The government runs an unemployment benefit palicy balanced budget. We assume that only a
proportional (non-distorting) tax on the consumptaf the young at the ratg > 8 levied and

adjusted in every period to finance the unemploynmmefit expenditur&. Therefore, the per
capita timet government constraint reads as:

" These right-to-manage rules imply that the union cabesit wages and employment, while choosing unilatettadly
wage rate, and under such a choice, firms unilateratipse employment.
® Notice that, given the OLG structure of the econoprpgramme (PP) implies that in each period only youngrage
g)eople are unionised. Moreover, the union cannot commit fgemerations to a certain wage policy.

The reference wage of the union is the competitivgewa
1% Following the terminology used by Mezzetti and Dinopsu{®991), the union is assumed to be “wage oriented”
(“employment oriented”) ify > 0.5 (y < 0.5).
1 'We have deliberately chosen a tax levied exclusiveltherconsumption of the young for two reasoisa (better
analytical tractability, andi{ in this way the nature of the unemployment benefitpas purely redistributive, that is,
consumption taxed away from the young rebated to the saiivéduals as a benefit for the unemployed time. This
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h ut = Tt CLt ! (10)
where the left-hand side represents the unemplotyivemefit expenditure and the right-hand side
the tax receipts. Collecting Egs. (1), (8) and &) knowing thath :=zw,,, the (constant)

equilibrium consumption tax which balances the gonent budget i$?
1+5) {[,U ) - }

- :
,U—,BZ{[/J(V)]” - }

=

(11)

2.5. Balanced growth

We now close the model with the analysis of thahetd equilibrium growth. Given Eq. (10) and
knowing that N,,, = N,, the market-clearing condition in goods as welliragapital markets is
expressed by the equality,, =5, i.e. the per capita stock of capital installedige t +1 equals
the amount of resources saved at timé&Jsing Eq. (3) to substitute out far into the equilibrium
condition we get:

e 1+,B[ (t-u)+hu]. (12)
We are now wondering about the effects of @ insthe relative wage intensity of the union (and

thus in the rate of unemployment) on the rate ohemic growth. To this purpose, let us rewrite
EqQ. (12) as a generic function of the union wagdgrence parameter as:

Koo = Koot [ Dy lig (13)
The total derivative of Eq. (13) with respectjagives??
dKey 0K P 4, Ok QU DU (14

dy ow, Oy dy oOu du dy

Eqg. (14) reveals that a rise in the union’s re@aiage intensity has an ambiguous effect on capital
accumulation and, hence, on the rate of per capa@me growth. In particular, a rise in (i)

increases the wage earned by the young when engplttygs promoting both savings and capital
accumulation, andiij given the neoclassical labour market context ugpsy and demand, it
reduces the employment rate and, hence, the saaieg The final effect, therefore, depends on
which of the two opposite forces (i.e. higher wagesl lower employment) dominates. If the
relative weight of capital in production and theleeement rate are both high enough, the positive
wage-effect overcompensates the negative unemplayefiect, and hence the rate of per capita
income growth in an economy with unionised labawt anemployment is definitively higher than
the growth rate we had before unionisation in spite lower employment rate.

implies that the positive effect of unionisation on betonomic growth and welfare — as shown in this paper s- e
rely on any inter-generational transfer mechanismstwhedistribute resources across generation, i.e. fnenold-
dissavers to the young-savers (as it would have beepatse if, for instance, the unemployment benefitesy was
financed entirely or partially by either capital incotages or lump-sum taxes on the elderly). The justificafior taxes
levied only upon the young people’s consumption may be swreincing, however, if the elderly are assumed live on
tax-exempt pension funds. We acknowledge that analysizcia Security in an economy with non-competitive labo

is a promising direction of research.

12|t can readily be shown that the denominator of Eq.iglfdsitive for anyy <y.

13 Details are given in Appendix A.



To analyse ultimately which of the two forcesndnates and to characterise how the union’s
relative wage intensity affects economic growthhis simple stylised economy, we combine Egs.
(8), (9) and (12) to obtain:

=12 50-a)BH )k, (15)
where H(y):= {%1;0')}” +z- z{%l;a)r :

From Eq. (15) the growth rate of the per capiteck of capital in the unionised-wage economy
with unemployment (which obviously coincides wittetrate of per capita income growth since the
unemployment rate is constant, see EYf. @y be expressed as:

g.(v)=(+g,)H(y)-1, (16)
B

with g, :m(l—a)B —1 being the growth rate in the competitive equilibnieconomy with full

employment. Notice thagu(y) is independent of time so that the model doeshotv transitional

dynamics, and thus a marginal change in the wagel foy the union — as expressed by a marginal
change in the union’s relative wage intensify —, automatically implies an instantaneous
adjustment of the economy to a new balanced grpath. It is worth noting that in this model both
the unemployment rate and the interest rate (andehthe growth rate of the economy) are constant
over time, that is, the model does not exhibit te@vergence property. Therefore, a marginal
change in the exogenous parameters of the modahwaly an instantaneous jump of the economy
from an old to a new balanced growth path. In Hggse our model does not show transitional
dynamics just like anyAk-typed models. In this paper we used the terminpieglely adopted in
the economic literature (e.g., amongst many otlgais,0 and Sala-i-Martin, 2004). Note, however,
that a simple jump from a balanced growth pathnotlzer due to a permanent change in some
exogenous parameters of the model may be thoudid sospecial type of transitional dynamics. In
particular, a constant rate of per capita inconmvijn does not guarantee any short-run effect (i.e.,
out of the balanced growth path) of changing theparameters of the modél.

From Eg. (16) it can readily be seen thay # (i.@., no union’s power in fixing wages), then
the growth rate in the unionised-wage economy dm growth rate in the competitive-wage
economy coincide irrespective of the value of tylacement rate, that 14(0) =1 and g,(0) = g,

forany0O<z<1.

Below we show that depending on the mutualticrlahip between the replacement rate, the
capital's weight in production and the union relatwage intensity, a unionised-wage economy
with unemployment may grow faster than a competitiage economy with full employment.

Analysis of Eg. (16) gives the following progas:

Proposition 1. A necessary and sufficient condition for the eristeof a positive union’s relative
wage intensity such that a unionised-wage econoitty wnemployment grows faster than a
competitive-wage economy with full employmerztsz .

n fact, the growth rate of per capita income indhmnised-wage economy can easily be expressed as:

1-a
(y) = Y =¥k - B{L-u)" ks —k) _ ku =k _ ()= g.()
9uy\V. T-a Ok \V)=9u\V]-
Yi B (1_ U) Dkt kt
15 Assume, for instance, that the union’s relative wiagensity increases. As a consequence, the unemployaien
raises and the interest rate shrinks. Hence, a lowenest rate reduces the material consumption ofutirert old age

people. We thank an anonymous referee for suggestingity tiés point.
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Proof. The proof straightforwardly derives from diffeteving Eqg. (16) with respect t¢y and
evaluating it aty = Qthat is:

0
S| =rg o 2-1).
Therefore,
99, : -
ga}(/y)‘yzo <0 iff z<z
99, : _
ga}(/y)‘yzo >0 iff z>z

wherez:=1-a. Q.E.D.

Proposition 1 reveals that if the replacement isategh enough, the unionisation of labour markets
promotes economic growth. In this case, the pasiwage-effect (i.e. the higher wages earned by
the young when employed) which increases the savaig overcompensates the negative
unemployment-effect which instead acts negativelysavings. Definitively, under the condition
stated in Proposition 1, a highgr implies a higher saving rate and, hence, a higair of per
capita income growth.

Proposition 1 showed that a relatively high esagiented union can let a unionised-wage
economy with unemployment grow faster than a coitipetwage economy with full employment.
In the following proposition we show the existerafg(i) a whole range of the union’s objectives
which respect to which a Cobb-Douglas economy witlonised labour and unemployment grows
faster than a Cobb-Douglas competitive equilibrisoonomy with full employment, andi) a
growth-maximising value of the union’s relative veagtensity.

Proposition 2. (1) Let z< z hold. Theng,(y)<g, for any 0<y<p. (2) Let z>7 hold. Then
g,(y) is an inverted U-shaped function of the uniorédative wage intensity andy,(y) is
maximised aty =  with g (y)>g, for any 0<y<y° and g,(y)<g, for any y°<y<y where
y<y <y.

Proof. The proof uses the following derivative:

agu_(y):(1+ gc){l—y(l+a)FEg+z—1—y[a+z(1+a)—1]_ 17)

oy 1-y (- yJi-vi+a))?
Ifzs7thenaga“—}(/y)<0forany0<y<l
If 2>7 then ()
aguy z - i"
Toy < VSV
where
~_  a+z-1

y'_a+z(1+a)—1>o’ (18)

is the growth-maximising relative wage intensitytbé union. Notice thaf’ <y holds for any
2>7. Sinceg,(0)=g., g,(y) is a positive (negative) monotonic function pffor any 0< y < j
(7<y<y) andlim, [1+g,(y)]=@+g.)z<1+g,, then there always exists a threshold value



yoD(}’}’}—/) SUCh thatgu(yo):gc’ and thusgu(y)>gc for any0<y<y° and gu(y)<gc for any
y°<y<y.Q.ED.

From Propositions 1 and 2 the following remark kold

Remark 1. Although unionisation can always be desirable asralucement to per capita income
growth (provided the condition stated in Propositid), the existence of a growth-maximising
relative wage intensity of the uniory, implies that a unionised-wage economy may jump
instantaneously over the highest possible balargredvth path. Moreover, there exists a whole
range of the relative weight attached by the urtimnwages such that an economy with unionised
labour and unemployment grows faster than an ecgnovith competitive labour and full
employment.

Moreover, it is easy to show also that:when the government chooses a high replacement ra
the union should be relatively wage-oriented ratiiemn employment-oriented to pursue higher
growth rates in spite of a higher unemployment.r@enversely, this means that when the union is
relatively wage-oriented, the rate of economic dgiowe increased when the replacement rate is
high enough. This follows froma—y: a(l—a) >0; and (i) when the technology of

0z [a+z(1+a)-1°
production is relatively capital-oriented ratheranhlabour-oriented (i.e., the parameter is
sufficiently high), a relatively wage-oriented raththan employment-oriented union speeds up
economic growth, that QY - A1-2) .
oa [a+z(1+a)-1

The policy implications of our findings areaghtforward. In particular, depending on the size
of the union’s relative wage intensity, the goveeminshould follow the union growth-maximising
rule and then choose appropriately the replacemna@t as long as the existence of a finite positive
consumption tax which balances the unemploymengfileaxpenditure is guaranteed for any z
andy<y.

2.6. Welfare

Analysis of both growth and welfare effects of palplolicies in endogenous growth models is long
lasting. For instance, Barro (1990) showed — inadehwith public services used as an input in
production — that the growth-maximising tax rateduso finance the government expenditure at a
balanced budget coincides with the welfare maximgisone, whereas Futagami et al. (1993)
showed that if public services are assumed to $teck variable, then the growth-maximising and
the welfare-maximising policies are different. Imst section, we will analyse how the lifetime
welfare of the representative generation will rdadowing a rise in the power of the union to set
the wage rate. In particular, we will try to give @answer to the following questions.

(1) How unionisation affects the individual lifetime lfa#e when the economy switches
from a competitive equilibrium growth path with feimployment to a new equilibrium
growth path with unemployment?

(i) Does the unionisation of labour markets createadetioff between growth-maximising
and welfare-maximising policies?



Comparison of the growth-maximising objective ofe tlunion with the welfare-maximising
objective of the government in this simple styli€2dG economy implies that both policies exactly
coincide along the balanced growth path.

Assuming as a measurement of the individuafarelthe utility attained by the representative
generation over the life cycle, below we invesigabw the degree of unionisation of labour
markets (as measured by the relative weight thrautiion attaches to wages) affects the lifetime
indirect utility index of the representative gen&ma in a unionised-wage economy with
unemployment \{,) in comparison with that attained in a competiivage economy with full
employment {\,).

In particular, we assume a benevolent goverhmdiose purpose is to maximise the lifetime

indirect utility index of the representative geriena with respect to the power of the union to set
the wage ). Since the economy is always in a position oabeéd growth and both young-aged

and old-aged consumptions grow without transitibtha (constant) ratgu,cl(y) = Oue, W=0.n).

the lifetime welfare grows steadily at the sameeralong the balanced growth path, i.e.
9uv (¥)=9,(y). Therefore, the following proposition holds:

Proposition 3. (1) Let z< z hold. ThenW, (y)<W,, for any0<y<p. (2) Letz>Z hold. Then

W, (y) is an inverted U-shaped function of the union'tatiee wage intensity andV,,(y) is

maximised aty =y with W, (y)>W,, for any 0<y<y° and W, (y)<W,, for any y°<y<y
wherey<y°<y.

Proof. See Appendix B.

Proposition 3 reveals that the growth-maximisinttiee wage intensity of the union coincides
with the government welfare-maximising policy, afe higher the replacement rate is the more
likely a positive relationship between economic vgilo and unemployment (i.e. welfare and
unemployment) exists. Therefore, under the hypethemd the conditions stated in point 2 of
Propositions 3, there exists a whole range of thieris preference in fixing the wage rate relative
to employment with respect to which individuals better off in an economy with unionised labour
and unemployment rather than in a competitive dgiuim economy with full employment along
the balanced growth path.

3. Conclusions

Using the basic one-sector model of endogenousthgrawuth overlapping generations and Cobb-
Douglas utility and production functions, we shoviiedt the unionisation of labour markets may be
growth- and welfare-enhancing if both the replacetmeate (as part of the public provided
unemployment benefit system) and the weight of tehpn production are high enough. In
particular, we assumed the standard right-to-mamagdel and showed the existence Df
growth-maximising relative wage intensity of theiamwith respect to which the economy jumps
instantaneously over the highest possible balagredth path in equilibrium, andi) a whole
range of the union’s relative wage intensity sulhttan economy with unionised labour and
unemployment grows faster than an economy with @itiyge labour and full employment.
Moreover, we argued that the more the uniomwagye-oriented rather than an employment-
oriented the higher is the rate of per capita ine@mowth in spite of a higher unemployment rate.
These results are rather unusual within thetexj endogenous growth literature framed in the
basic OLG context where a Romer-type externaligsaed here to be the avergmgr capita
stock of capital installed in the whole economyhea than the stock of capital jer workerterms)
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represents the engine of endogenous growth, amchitedhat a positive unemployment rate may be
beneficial for both economic growth and welfare yided that () the technology is relatively
capital-oriented andiij the unemployment benefit system is sufficientngrous’ Therefore, a
policymaker may favour the occurrence of the lattardition turning on unionisation from a threat
to an opportunity for growth.

Appendix A
In this appendix we present details of Eq. (14h&main text.
O%u - B 1-y)so0, (A1)
ow,, 1+p
Mo _y >0, (A2)
ou ’
Ok __ B
=== w, . —h <O, A3
au 1+ﬁ( u,t h) ( )
1
M_K" o, (A4)
ou au
O a___.o. (A5)

oy f-Aieal?
Appendix B
Proof of Proposition 3.

Since the consumption tax is constant in equilibrilsee Eq. 11 in the main text), acdis a
monotonic increasing function of the per capitaktof capital, then the growth rate gf is given
by:

1-a)BH

el k)

Guq, (V)= Cl'”;_ L = (1+@(2;E§,)4 ) = k‘”k: =g,.0)=0.0). (B1)
arprn)

Moreover, since the unemployment rate andrterest rate are both constant, the growth rate of
the retirement period consumptioc, § may easily be expressed as:

pl-a)Br( ) g )

Corr2 "Coa1 _ 1 — N TR —
Y, (V)= CGon ,B(l—-;(;;H(y)(l+ r) =5 K - g.(M=a.r). (B2
’ 1+ a

Knowing thatc, and ¢, grow without transition at the constant ratdy), then the lifetime welfare

of the representative generation (see Eq. P imia text) grows steadily at the same constant rate
along the balanced growth path.

181t is worth noting that although the (non-distorjirygung-aged consumption tax used to finance the benefinsys
acts (just like a wage tax) as a redistributive devichiwithe same working age generation, the endogenous growth
literature has argued that such a tax, different from gewax which is growth-reducing, may be growth-neutral as
shown by Rebelo (1991).
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Now, consider the following homogeneous of degone utility function, which represents
homothetic preferences over the life cycle consiwongbundles of the generation born in perigd
that is:

Ut = (1+ IB)lnl.VVE(CLt’CZ,Hl)] = ln CLt + IBln C2,t+1’
where

1 B
W (Cl,t 1C2,t+1) =C 44 L€y 4148, (B3)

and ﬁ::% with o0(0+) being the subjective discount rate. From Eq. (B@jvidual

welfare in the unionised-wage economy grows atabe

1 B 1 B
Wiy =W _ G’ (€, 1p1+8 = C 148 (€, 14108

oo (V)= guw(v) =
) ! VVt Cl,tﬁ |12,'[{].%

e
=+ g, (e v g, ()]ie -1

=1+g,(y)-1

=a.(v)
Exploiting Eg. (B3) the dynamic evolution of indivial welfare as a function of the union’s relative
wage intensity can be described, after some algebranipulations, as

W, (V) =+ 0, ()], (1)- (B4)
The government objective is to maximise the soflutbEq. (B4) with respect tg, that is:
max, W, () =W, i+ g, ()], (B5)

whereW, > Ois the initial value of individual utility ancgu(y) is determined by Eq. (16) in the
main text. Differentiating Eq. (B5) with respect goyields

awg—*(ﬂ:two[H g, ()] %),

oy
is given by Eqg. (17) in the main text. Therefore,

W, (y)

if z€7 thena
oy

where _agu(y )
ay

<0 for any0< y < 1 This proves point (1);

if 2>7 then
oW, (y)> = <.
oy <07V
)4 < >
where y is the welfare-maximising relative wage intensitythe government’s objective function
(which coincides with growth-maximising relative geaintensity in the union’s objective function

— see Eq. 18 in the main text). Sineé, (0)=W,,, W, (y) is a positive (negative) monotonic
function of y for any0<y<p (p<y<y)andlim, W, (y)=W[{L+g.)Z]' <W,(1+g,)', then
there always exists a threshold valfed (j,7) such thal\/\/u’t(y°) W,,, and thusn, () >W,, for

c,t?

any 0<y<y° andW,, (y) <W,, for any y° <y <y. This proves point (2)Q.E.D.

12



Propositions 2 and 3 reveal that both per capitanre and individual welfare grow steadily at the
same constant rate along the balanced growth @dtbrefore, under the hypotheses and the
conditions stated in points 2 of Propositions 2 @antoth the rate of per capita income growth and
the indirect utility index of the representativalividual are higher in a unionised-wage economy
with unemployment than in a competitive-wage withl #mployment. Moreover, the growth-
maximising and the welfare-maximising objectives exactly the same along the balanced growth
path. Therefore, for ang>7z and0< y < y° individuals living in a unionised-wage economyfwi
unemployment are better off than those living incampetitive-wage economy with full
employment. In particulay = y implies an instantaneous adjustment of both tte alper capita

income growth and individual welfare to the highgsssible balanced growth path.
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