EUROPEAN UNIVERSITY INSTITUTE
DEPARTMENT OF ECONOMICS

EUI Working Paper ECO No. 2000/16

Economic Growth, Structural Change,
and Search Unemployment

MARTIN ZAGLER

BADIA FIESOLANA, SAN DOMENICO (FI)



All rights reserved.

No part of this paper may be reproduced in any form
without permission of the author.

(©2000 Martin Zagler
Printed in Italy in September 2000
Furopean University Institute
Badia Fiesolana
[-50016 San Domenico (FI)
Italy



Economic Growth, Structural Change,
and Search Unemployment

Martin Zagler

European University Institute, Florence
Vienna University of Economics & B. A.

June 2000

Abstract

Economic growth is driven by structural change. Structural change
does not come without a @st, the most evident social cost being
high and persistent unemployment. This paper develops an
ecnomy with an endogenously expanding service sedor, where
the constant flow of workers in and out of employment relation
leads to structural unemployment. The main finding is that the
level of unemployment is different between the initial period and
the long-run equili brium growth path, and that along the transition
path, the level of unemployment will overshoot its equili brium
level, which can explain the long-run pattern of unemployment in
most industrialized countries.
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1 M otivation

Economic growth is driven by structural change. The introduction of new
modes of production, which alow for a more dficient alocaion of
resources, or the innovation of a new product line itself, which augments the
value of the produce, form the esseence of the growth process but necesgtate
the decline of existing product or production techniques alongside.
Structural change, however, does not come without a ast. The most evident
social cost of structural change is high and persistent unemployment. Firms
producing a product in a dedining market will lay off workers. Workers
spedalizing in a particular mode of production will 1oase their job as new
modes of production make their qualificaions redundant. Until these
workers requalify and are matched to a new job in an expanding product
segment or in a new technology, these workers will suffer through periods of
unemployment.

The first asped has been extensively studied in the literature on endogenous
growth. In hs smina paper, Paul Romer (1990 shows that when
tedhnology changes to take acournt of new inputs into production, an
ewmnomy may grow without bound. Although rot explicitly formulated, the
model implies that the labor force employed in the production of a spedfic
fador input will permanently dedine. The first to emphasize this asped
where Philli ppe Aghion and Peter Howitt (1992, who claimed that growth
IS a permanent process of creative destruction.

The latter authors have dso noted that this process of credive destruction
can produce persistent unemployment in an imperfed labor market (Aghion
and Howitt, 1994). They argue that the introduction of new products will
render part of the workforce unemployed. If it takes time urtil the
unemployed are matched to a job in the emerging sedors, persistent
unemployment arises. Whilst their paper contributes in urderstanding
structural unemployment, it exhibits sope for extensions. First, the
unemployment rate is procyclicd and entirely driven by the growth rate.
Sewnd, along the balanced growth path, unemployment rates will not
change. The model, in particular, does not allow for long waves in the
pattern of the unemployment rate.

The evolution of unemployment rates in the OECD has not been that
straightforward, however. In OECD courtries sleded for the table 1, the
initially low rates of unemployment have increased until they have readed a
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peek between 1982 (USA) and 199({Switzerland), as shown in the second
column.

Table 1: The unemployment experience in selected OECD countries

Maximum rate ot  Upward Downward Ratio of downward tc
unemployment* bliss point* bliss point*  upward bliss point**
Australia 10,9 7,1 10,9 1,54
(1993) (1982) (1993) (0)
Belgium 13,2 7,9 11,3 1,43
(1983) (1980) (1987) (4)
Denmark 12,1 2,3 12,0 5,22
(1993) (1974) (1994) (1)
Finland 16,6 6,6 14,6 2,21
(1994) (1991) (1996) (2)
Ireland 17,1 7,0 14,8 2,11
(1986) (1980) (1994) (8)
Netherlands 11,0 2,1 3,8 1,81
(1983) (1981) (1984) ()
New Zealand 10,3 7,8 8,1 1,04
(1991) (1990) (1994) (3)
Norway 6,0 3,2 4,1 1,28
(1993) (1988) (1997) (4)
Sweden 8,2 5,3 8,0 1,51
(1993) (1992) (1997) (4)
Switzerland 5,2 2,5 5,2 2,08
(2997) (1992) (1997) (0)
UK 11,8 6,1 10,2 1,67
(1986) (1980) (1987) ()
USA 9,7 5,6 9,6 1,71
(1982) (1974) (1983) ()

Souce OECD Economic Outlook, 1960- 2000 (forecast), and own cdculations. The

table only presents those countries that have already experienced the second blis
* Numbers in parenthesis are years of occurrence.

**  Numbers in parenthesis is the time dapsed since the maximum rate of

unemployment.




Then, it seans that unemployment rates have been fairly stable in the initial
period d the sample, from 1960 award. Unemployment rates have
stabilized well below their maximum level recently, at least for those
countries that had the peek ealy, notably the US and the Netherlands. Table
1 tries to capture this element by identifying two Hiss paints, that is the
maximum increase of the unemployment rate and the maximum deaease of
the unemployment rate, presented in columns three and four respedively.
Note that we have seleded all OECD countries where asecond bliss point
could be identified. Finally, it appeas that equili brium unemployment rates
are higher now than they were in the initial period o the sample. This
implies that the time path is asymmetric, which we try to capture by
presenting the ratio of the downward blisspoint over the upward blisspoint
in column five. Should it exceead unity, which it does in all cases, chances
are that the ultimate level of unemployment exceeds the initial level.
These stylized fads lead to the wnclusion that the e@nomy has undergone
substantial changes, and has hifted from a regime of low unemployment to
aregime with high uremployment. Along the transition path, unemployment
has increased beyond the equili brium level. We try to capture these dements
by assuming an ewmnomy with a manufaduring sedor, that exhibits
exogenous tednologicd progress and service sedor with endogenous
innovation of new services, where the later expands at the cost of the prior.

2 The Demand Side

Households are asaumed to provide one unit of labor inelasticdly, and face
an intertemporal trade-off between consumption and savings on the one
hand, and an intratempora tradeoff between the consumption of a singe
manufaduring product and an ever expanding variety of services on the
other hand. Households are assumed to maximize intertemporal utility. The
intertemporal tradeoff is modeled acording to the conventional logarithmic
utility function,

Ug= Ie‘P“‘S> In c,dt (1)
S



where p is the individual rate of time preference and c, is aggregate
consumption over time t. Households maximize utility subjed to an
intertemporal budget constraint,

& =rna twE@d-u)-c, (2)

which states that a household saves that part of interest income ra, and
labor income w; for those who exped not to be unemployed u;, that is not
spent on consumption ¢;. Unemployed workers recave no benefits, which,
however, has no consequences on the maaoemnomic outcome, as well be
shown lateron. Hamiltonian optimization of the utili ty function subjed to the
budget constraint with resped to consumption, asst acamulation, and a
shadow price of income yields the well-known Keynes-Ramsey-rule,

G =r-p, (3)

where the hat (*) denotes the growth rate of consumption. This intertemporal
Euler condition states that households will delay consumption into the future
when the interest rate exceals their individual rate of time preference
Integrating the budget constraint (2), we find that lifetime consumption
depends on initial wedth and expeded level of human capital, defined as the
discounted stream of future labor income,

® [ ” - [recr
Jee - dt=a +Eh =a + E [wl-u)e kTt (4)
S S

The only uncertainty in the proceealing expresson is whether at a given point
in time, someone is unemployed a not. As every singe household can have
a different record of employment and unemployment situations, a multitude
of different consumption paths may arise. However, the dange in human
capital in every pant in time will only be bivariate, and will be of grea
interest lateron. Taking time derivatives of expected human capital yields,

E =rEh -wE@L-u). (5)

Consumption is devoted to services and manufaduring products acarding
to the following Cobb-Douglas felicity (or subutility) function,
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G =x"y", (6)
where y; is the anount of manufaduring products, x; is the amount of
services, and n; is the increasing number of services in the society. The
motivation for this gpedfic functional form is twofold. The e®nomic
interpretation is that as the number of available services increase, agents
devote an increasing share of expenditures on services. The sociologicd
argument follows from the fad that n; refleds knowledge in the society (see
Zagler, 199%). It states that agents will shift their consumption towards
services as they beaome more educaed (Hage, 1998 p. 7f). Given that
households will spend an amournt ¢, on services and manufaduring products,

the intratemporal budget constraint yields,
PeX + G Vi =G (7)

where g is the price of manufaduring products, and p; is the price index for
services'. Upon Lagrange optimization of the subutility function subjed to
the budget constraints with resped to manufaduring and service
consumption, one finds that the relative price must equal the marginal rate of
substitution,

(n-nlt =" ®)
X G

Finally, we aaume that services are heterogeneous and supplied at an
increasing number of varieties. Households demand dfferentiated services
acarding to the following constant elasticities of substitution subfelicity
function,

€

M e-1 £
% =[x dilt, ®)
0

where x;; is a speafic service variety. Households will only spend px on
services, hence the budget constraint for optimization reads,

! to be defined below.
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Ipi,txi,tdi < PeXes (10)
0

where p;; is the price of a spedfic servicei. The final stage in the household
problem yields after optimization a demand function for a specific service,

Xt = EEE Xt (11)
Pt

and we find that ¢ is the demand elasticity for any particular service
Moreover, we obtain a definition for the price index of services,

M 1
p. =[[ precil (12
0

To complete discusgon of the household sedor, note that the intratemporal
maximizaion implies that the spending share on manufaduring products
awyi/ce will equal 1/n;, whilst the spending share on services px/c; will equal
(ne—1)/n.

3  Manufacturing

For the sake of simplicity, assume that competitive manufadurers face a
constant returns to scale production functieith labor as the only input,

Yi = Al (13)

where A measures productivity in manufaduring It is asumed that
productivity augments continuously by afador a. Zagler (19990 has shown
that manufadurers will permanently reduce their labor force. Assuming that
they incur a cost of firing workers equalda, profit maximization yields,

oA =W (1+da - dy,), (14)

2 As the number of manufadturers is undetermined, we normalize it to unity, assuming
perfect competition nonetheless.
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implying that ead worker must earn its marginal product and his potential
future firing costs.

4 The Service Sector

As argued, service ae provided in various varieties. Moreover, it is assumed
that the provision of services eans ecnomic rents. The market setting is
asumed to be monopdisticdly competitive. A firm in the service sedor
therefore operates along the demand function introduced above, and sets
prices in order to maximize profits. However, service suppliers consider
their individual influence on aggregate variables, such as the total amount of
services x; and the price index p; thereof, as negligible. We simply assume
that inputs in the service sedor equal output, or x;; = &, Where g is rvice
sedor employment. It has been shown elsewhere (Zagler, 19991, that
service firms hire workers initialy, and then continuously reduce their
workforce. Without loss of generality, we may asuume that an emerging
service sedor firm not only receves the blueprint for a novel type of service,
but also the dready reauited workforce, from the innovation sedor. Hence,
we defer the matching problem to the innovation sedor, to be discussed
below. Service sedor firms doincur firing costs, however, which we aume
to be identicd the manufaduring sedor. Therefore, o corresponds to the
firing rate of the firm or the firing probability fadng the individual. Hence
profit maximization yields the mark-up of prices over costs,

Pit = 5%1Wt (1-0%,), (15)

where it should be noted that the quantity of a particular serviceis dedining,
hence the mark-up is greaer than in the ésence of firing costs. The mark-up
equation implies that prices, and acwrding to the demand function also
guantities, in the service sedor are independent of the speafic variety, given
identicd growth rates. Market shares of a particular service will dedine &
new services are provided,

Xt =NFEXe -

(16)

The price index (12) therefore equals,
7
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making wse of the time derivative of equation (16). Ceteris paribus, as the
number of varieties increases, the price index dedines, implying that even
for a given spending share on services, they may increase in quantity. Due to
the mark-up equation (15), al service sedor firms will charge the same
price, and sell the same quantity due to equation (16). The model therefore
is completely symmetric. Hence we may set the labor force of a particular
service sedor firmi equal to average employment in the service sedor, € ; =
e/n; for al i. Substitution of manufaduring technology (13), service sedor
guantities (16) aggregate service sedor prices (17), and manufaduring
supply (14) into the optimality condition (8) yields,

&/l =T (n ~D(e-D/e, (18)
with
M= (L+8a-89,) /(1- 8%, +L:0,),

hence @ygregate service sedor employment is proparttional to manufacuring
employment for a given nunber of varieties, but increases relatively, as
variety increases. Taking logarithms and derivatives of the service to
manufaduring employment ratio (18) for a nstant fradion /-, we find the
numerator and the denominator in [~ are egual, implying indeed "= 1to be
constant. Service sector firms therefore lucrate rents equal to,

dis =3_51Wta,t (1-0%;), (19)

which implies that aggregate profits, equal,

it it
dy = [ i = 25 [, (1= 8% )i = Aywie (1= 8% +:5;50,). (20)
0 0



5 The lnnovation Sector

The innovation sedor is populated by perfedly competitive R & D firms,
which sell innovations to emerging service sedor firms in order maximize
profits. The existing stock of knowledge, captured by the index n; here, is
asaumed to exhibit a positive, and for the sake of simplicity linea, impad on
the aedion of new varieties (Romer, 1990. Moreover, labor enters linealy
in this relation as well, where s are scientists in the innovative sedor. The
arrival rate of new innovations therefore equals,

N = Qg N, (21)

where @is a measure of productivity in the innovation sedor. Given that it is
uncertain whether a single innovation will be successul, ¢ measures the
probability of success in innovation, when the number of attempts to
innovate is large.

As succesdul workers in innovating firms leave the sedor to join a newly
creaed service sedor firm at rate fig, exogenous to the firm, innovation
sedor firms nead to permanently hire new workers. For this purpose, they
advertise vacaicies v; at a st of kw;, which yields a new worker with
probability m(6), where 6 is the ratio of unemployed workers u; to
vacacies v.. m(6) is a conventional matching function as described by
Pissarides (1990, stating that the probability that the matching process
returns a worker for a particular firm increases when uremployment goes
up, and dedines when the agregate number vacancies rises, given
m' (6) < 0. The dynamics of the innovation sedor labor force therefore
reads,

& =m(6)v; — e . (22)

Competitive firms in the innovation sedor maximize profits. The highest
price apotential service provider can pay to an innovator will equal the
value of a particular service firm, b/n, normalized by the number of
observations for reasons which will become apparent.

The only costs for an innovator are wages w;, paid to scientists, s, and costs
for vacacies, kwv;. Asuming that Hamiltonian multiplier A; is the shadow
price of an additionally filled vacancy, the first order conditions are,

A;m(6;) = KW, . (23)



and the equation of motion,
bio—w, =r A, —A;. (24)

Taking time derivatives of equation (23) and eliminating A; from the
eguation of motion, we find that the marginal cost for the provision of a new
variety will equal its market pride,

b ="pe K+ OO

() m(6;) m'(6;)

where 6m(6)/m' (8) is the dasticity of the matching function with resped to
the unemployment to vacancy ratio.

6, - W1, (25)

6  Search Unemployment

When a firm is able to find a worker to fill its vacacy, there is a rent
creded, equal to the shadow value of an additionaly filled vacancy, A;. If
the firm and the worker bargain over the division of this rent, we neal to
derive the potential gain of the worker from accepting the offer. Noting from
the integration of the budget constraint (6), that for a given initial wedth the
worker’s consumption path, and hence her utility is only affeded from
changes in human wedth, the potential gain for the worker depends only on
the difference in her human wedth. Denoting the human wedth of a person
currently uremployed (u;, = 1) with h, and the human capital of a person
currently employedy; = 0) with h®, the Nash bargaining problem reads,

Max (h® = ' )PATP, (26)

where 3 is the relative bargaining power of the individual worker. Given the
simple structure of the model, the worker receves a share 3 of total rents, or
after rearrangement,

(1=-B)(h ~h') =BA,. (27)

As we have noted above, an employed worker keeps her job at rate (1 - 9),
gets fired at raté, hence her change in human capital equals,
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he =dh' +(1-d)h —hS =3(h' —hf). (28)

Substituting h® for Eih, in equation (5), setting u; = 0, solving for h, and
substituting the result into the bargaining outcome (27), yields

(1=B)(w, —rehy’) =P(r, + A, . (29)

By a similar reasoning, an uremployed worker will find a job with
probability 6:m(6), implying that the dange in human capital of the
currently unemployed workers equals,

htuu =6,m(6,)h7 +(@-6,m(8,))h’' —h' =6,m(6;)(hF -h'), (30)

which will equal to rih", acording to equation (5). This equation now
adlows us to eliminate human capital from the bargaining outcome
altogether, leading to a bargaining outcome of

(1-PB)w, — PO kw; =B(r +O)A, . (31)

Eliminating the shadow value a additionaly filled vacaxcy from the
innovation sedor first order condition, the interest rate from the
intertemporal Euler condition (3), and rearranging terms yields,

3 :z—fm(et)—etm(eo—(pw). (32)

As 0, is defined as the number of unemployed to the number of vacancies,
this expresson defines a first relation between the growth rate of the
economy and the unemployment rate. As the number of matches on the labor
market, m(8;) will be zeo when there is no unemployment, this expresson
yields a negative rate of growth, equaling -(é - p). We will be &le to solve
for the number of vacancies in the general equilibrium as a function of
unemployment and 6; only. Moreover, as has been shown by Pissarides
(1990 p. 23), the unemployment function will exhibit the same properties as
the matching function, hence we may reformulate equation (32),

1-8

B—Kn(ut)-utn(ut)-(p+5)- (33)

ét:
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Equation (33) is the matching tradeoff between uremployment and
economic growth.

7  Endogenous Growth

No-arbitrage on the stock market implies that changes in the value of a bond
plus the profits the company eans must equal the return on a risk-free &%t,
or for the aggregate service sector,

. d X
b[—nt+Et=rt=ct+p- (34)

Noting that the integrated budget constraint (4) implies that consumption
growth must equal the change in private wedth a;, and by the capital market
cleaing condition, the dange in aggregate stock market evaluation,
eliminating dividends d; from equation (20) and stock market capitalization
from equation (25), the growth rate of the economy equals,

¢

A =2 Qe —p. 35
N 8_1etp (35)

with

— KX €K
1-KX + 225

Ny
Q= = .
1+(0+n(8;)6;)k/ m(6;)

Asauiming that households, if not unemployed, supply one unit of labor
inelasticaly, and the number of households is normalized to unity, and
manufadurers, service firms, and innovators demand labor ac@rding to its
relative marginal product, the labor market clearing condition reads,

li+s +e =1-u;. (36)

Eliminating manufacuring labor from the service to manufaduring
employment ratio, and innovation seaor employment from the innovation
sedor employment, we may solve for service sedor employment as a
function of the degp parameters of the model and the rate of innovation only.
Substituting this badk into equation (35), we may solve for the innovation
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rate, noting yoon passang, that will Q be roughy equal to unity if innovation
productivity does not deviate much from the productivity of a service firm.
The innovation rate of the economy therefore equals,

. n-1

e-Dn +1
A, = _(e=Dn,

Ql-u)——F P, (37)

eny eny

which is equivalent to the result known from Zagler (19990). In order for the

innovation locus (37) to be comparable to the matching locus (33), we first

substitute manufaduring production (13) and aggregate service sedor

production (16) into the definition of the consumption bundle, and than take

time derivatives, noting along passng that all employment growth rates will

cancel out due to the service to manufacturing employment ratio (18), hence
1 nn-1.  «a

g == MT2g 4 & 38
G e-1n, ' n (38)

which yields the innovation locus in the unemployment to economic growth
space, namely

A _ e —lo01-u) n-1l(e-Dn, +1
G = ntl) e(e-1) n  en(e-1 T (39)

This innovation locus is downward sloping and linea in the unemployment
rate. As the number of innovations increases as time goes bye, the slope
innovation locus gets deeper, whilst the intercept increases if and only of
2¢@n, -1) > (€ - 1)na, until the consumption growth rate converges to

jim ¢ =474 P (40)
N, — o e(e-1) ¢

as n; goes to infinity. Apart from the evident results that higher productivity
in innovation and more patience foster economic growth, we find that an
increase in the dasticity of substitution reduces the growth rate for two
reasons. First, high substitutabili ty it reduces the magnitude of an innovation,
which is equivalent to a dedine in reseach productivity, as indicated by the
first € in the previous equation. Seaond, it reduces the mark-up, as the
potential stream of profit from an innovation dedine, which is indicaed by
the (¢- 1) term in the &ove epresdon. Finaly, we find that in contrast
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Aghion and Howitt (1994, unemployment exhibits a dired and negative
impad on the rate of economic growth, as a reduction in the anployed
workforce will reduce labor in all sedors, and here in particular in the
innovation sector.

8  Unemployment Dynamics

The matching locus, equation (33), and the innovation technology locus (it),
equation (39), completely define adynamic system in the unemployment to
eoonomic growth space Whilst the innovation locus dhift through time &
the number of innovations goes to infinity, the matching locus is time
invariant, hence describing the saddlepath of the system.

In the following gaph, we describe the solution graphicaly for the case of
an wpward shifting it-locus. Whilst the innovation technology locus is linea
as noted above, the matching locus is not. In particular, most conventional
matching function used in the literature, in particular the isoelastic function,
will cross the consumption gowth axis at -(d- p), as noted above, then
gradually increase urtil it reates a maximum level of unemployment, with
unemployment rates dedining theredter as consumption growth continues to
increase. Taking implicit derivatives of the matching locus (33), we find that
the maximum level of unemployment will equal,

u* = (1- B)nipx(l - n). (41)

As the innovation tedhnology locus shifts upwards and gets seeoer, the
emnomy surpases two dstinct phases. Initialy, a manufaduring regime
prevail s with low rates of unemployment and low rates of economic growth.
As the service sedor expands in the e@nomy, unemployment raises for two
distinct reasons. First, there is sdoral unemployment, mainly experienced
by recently fired manufaduring workers looking for job oppatunities in the
emerging service sedor. Seoond, structural uremployment, that is
employees fired in dedining service firms and attempting to find a job
elsewhere in the new service eonomy, increases as the service sedor as a
whole expands in size.

14



Graph 1. The unemployment to economic growth space
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When most of the sedoral unemployment has been digested as the new
service eonomy emerges, unemployment rates will dedine again, but will
never go to zero, as the new eanomy is defined by a @ntinuous flow of
people into unemployment and out of unemployment, which is the novel
fedure of the amerging flexible labor market. Note that this result is cgpable
of explaining the stylized fads as described in the introduction, in particular
the increase of unemployment rates, reading a peak and then dedining
again, as gown in table one. The previous graph enables us to derive the
comparative static results in the model economy, shown below.

First, an increase in the firing rate of the e@nomy ¢, will shift the matching-
locus downward. This will | ead to an increase of the rate of growth, and at
the same time reduce the unemployment rate. The intuition behind this
surprising result is the following. The firing rate works much like a
depredation rate. Indedd, 9, is the depreaation rate for jobs, which in this
setting is smilar to a minimum capital requirement. When job destruction
increases, the shadow value of an existing job will i ncrease, existing firmsin
the service sedor will observe their profits rise & well. Given the
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monopdistic market structure, service firms can extrad higher current
profits than the higher discounted costs for layoffs, which fits recent
empiricd evidence by Walther (1999. As this makes entry in service
markets more dtradive, fostering innovation, and therefore leading to higher
growth rates. Given the positive technologicd tradeoff between growth and
employment, equation (39), unemployment rates will decline.

Graph 2: The comparative dynamics of an increase in the firingdrate

G A
—— —— _ _old matching

innovation tech ()

————

u
5+ p) LE new matching t

For long spans of time, the unemployment rate will increase due to an
increase in the firing rate, as can be observed from the graph below. Thisis
due to the fad that an increase in the firing fadlitates transition to the
service eonomy, where unemployment rates will larger that in the pure
manufacturing economy.

Seoond, an increase in the individual rate of time preference, p, will also
lead to a downward shift in the matching-locus. At the same time, however,
the it-locus, will also shift downwards by a fador of 1/¢, which exceels the
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shift of the matching-locus. We therefore observe areduction in bath the
growth rate and the unemployment rate in the e@nomy. The growth effed is
evident. As agents bewmme less patient, they refrain from deferring
consumption into the future, thus save less lealing to higher interest rates
and therefore adedine in innovative investments. The unemployment effea
Is due to the fad that low rates of innovations expand the arerage product
cycle, hence the number of layoffs dedines, and labor market fricitions will
become less severe, lowering the unemployment rate.

Graph 3: The comparative dynamics of an increase in the hiringcrate
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innovation tech ()
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5+ p) LE new matching t

Third, an increase hiring costs k will exhibit the same lower intercept, a
lower maximal rate of unemployment, as indicaed by the first-order
condition (41), but a higher upper intercept with the cnsumption growth
axis, as a increase in hiring costs dretches the matching-locus upwards, as
shown in the graph below. An incresse in hiring costs will therefore
unambiguously increase unemployment and reduce eonomic growth as n
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converges to infinity. However, during transition, e.g. if the eonomy is at its
maximum unemployment level, an increase in hiring costs may reduce
unemployment and increase growth, due to the fad the hiring costs work as
barrier to structural change, thus leading to lessjob destruction in existing
sectors.

An increase in the individual bargaining power, [, has a similar effed than
an increase in hiring costs, stretching the matching-locus upwards. Indedd,
higher bargaining power can be diredly interpreted as an increase in hiring
costs. If every personnel manager faces on average atougher new employee
he will have to pay higher wages in every period that follows. Instead, we
may discount this dream of costs to the present date, in which case they are
a perfect equivalent to an increase in hiring costs.

9 Conclusions

This paper has developed an emnomy with an endogenously expanding
service sedor, where the mnstant flow of workers in and out of employment
relation leads to structural unemployment. The main finding is that the level
of unemployment is different between the initial period, where everybody is
employed in the service sedor, and the final period, where a onstant share
of workers leave existing service firms to seach for work in emerging
service sedor firms. During transition from the initial to the final state, the
level of unemployment will overshoat its equilibrium level, the intuition
being that in addition to the fluctuation within the service sedor, workers
from the manufaduring sedor have to be dlocaed to the emerging service
firms and the innovation sector.

Apart from the onventional results that an increasse in innovation
productivity, a higher product substitutability, and a lower rate of time
preference will foster economic growth, leading to lower unemployment
rates alongside, several unconventional results arise. These results concern
hiring and firing costs, and are a catral element in the debate on the high
and persistent unemployment rates in Europe. Whil st the model suggests that
hiring costs (alongside with a high bargaining power on the side of the
individual worker) are akey determinant of unemployment. However, the
model predicts that an increase in firing cots might even reduce the
unemployment rate, as they induce an increase in marginal revenues for
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innovation (due to an increase in service sedor profits), which will exceel

the marginal costs, measured as the discounted firing costs of future layoffs.
The new economy, which will consist of a range of highly innovative service

firms, will therefore not only alter the growth process as described in Zagler
(19990, but also the labor relations. First, the new eanomy will exhibit
higher rates of unemployment, as the number of fluctuations in the e@nomy
increases. Given a more aducaed and flexible workforce in the new
emnomy, we may assume that additional presaure on the labor market will

come from the shift in relative bargaining power towards the workers.
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