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becomes larger in the presence of an integrated capital market. As the workers’
outside option depends on fiscal transfers responding to changes in levels of output
and employment, there is convergence in levels across structurally and institutionally
similar economies. In this case, i) economies with competitive wage setting converge
at higher levels of output per capita and employment rate than do unionized
economies, ii) economies with the same wage-setting institutions converge at higher
levels if the tax rate and the fiscal transfers in favour of the jobless are reduced, and
iii) the steady-state (“natural”) rate of employment characterizing a regional economy
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INTRODUCTION *
What growth and employment paths are sustainable depend on the structural

and institutional characteristics of the economy. In particular, the modalities of wage
determination can affect the process by which resources strategic for growth i.e.,
physical capital and skilled labor, are accumulated, thus influencing growth and
employment patterns.

Dealing with these issues, the general-equilibrium model presented in this
paper may help explaining the different growth and employment performances of the
advanced economies in recent years. Its main aims are the following:

i) To show how initial differentials in output per capita and employment rate between
structurally similar economies sharing the same labor-market institutions cannot
vanish in the long run if the opportunities of workers without jobs are rigid and equal
across these economies (typically because home activities have the same value for a
worker no matter where s/he is located). In contrast, when the workers’ outside
opportunities depend on fiscal transfers responding to changes in the output and
employment performances of each economy, initial differences between economies
that are structurally and institutionally similar tend to disappear in the long-run, with
the economies converging to the same steady-state level of output per capita and to the
same “natural” employment rate.

ii) To shows that with the workers’ outside opportunities equalized across economies,

an economy characterized by competitive wage determination tends to grow at a

" | am very grateful to Edmund Phelps for his valuable comments and insights. | also thank the
participants to the Conference “Modelli di sviluppo, esiti occupazionali e creazione di posti di

lavoro”, Trento, 10-11 June 1999, for their comments to an earlier version of this paper. The
usual disclaimer applies. Financial support from the Italian Academy for Advanced Studies in
America at Columbia University is gratefully acknowledged.



higher rate than an economy in which unions negotiate wages. Furthermore, it shows
that when the workers’ outside opportunities depend on fiscal transfers, the steady-
state level of output per capita and the “natural” employment rate are higher if the
wages are determined competitively rather than being union determined or—given the
modality of wage determination—if the fiscal transfers are lower. Finally, in the
context of a two-region economy with a central government paying equal benefits to
all jobless households, it shows that the natural rate of employment characterizing a
region is higher—other things being equal—the lower is the natural rate of
employment of the other region.

iii) To show that the existence of an integrated capital market favours the economy
enjoying a competitive advantage because of its labor-market institutions, lowering
the steady-state rate of growth of the economy whose modalities of wage
determination are less favourable to growth.

iv) Again in a context where the value of the workers’ outside opportunities does not
respond to the levels of output and employment, to show that multiple balanced
growth paths are possible, so that more than one long-term interest rate is consistent
with market “fundamentals”.

The paper is organized as it follows: Section 1 provides the factual and
theoretical premises of the paper. Section 2 presents the basic model. Section 3
characterizes an equilibrium path and solves the model for the case in which the
insiders’ unions have control over the wage setting process. Section 4 solves the
model for the case in which there are market-determined wages. Section 5
characterizes the equilibrium path as a country with union-determined wages and a
country with market-determined wages coexisting in the presence of perfect capital

mobility. In section 6 the possibility of multiple equilibrium paths is discussed, while
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in section 7 the assumption is relaxed that the workers’ outside opportunities do not
respond to the conditions prevailing in the economy. The final section summarizes the

main results of the paper.

1. BACKGROUND

In the last two decades, differences in GDP per capita between European
regions have appeared to be quite persistent (Neven and Gouyette 1995, Fagerberg and
Verspagen 1996)Typically, regions with lower level of GDP per capita tend to be
those having the higher rate of unemployment (Fagerberg, Verspagen and Caniéls
1997). Moreover, it is often the case that depressed areas exhibit lower rates of labor
force participatioh and have relatively large underground econorhidewever, in
spite of long-lasting (and rising) differentials in regional unemployment rates,
interregional migration flows have declined and then remained very low in the last
two decade$.In Southern Europe, in particular, where some of the regions with the

highest unemployment rates are located, unemployment is closely concentrated among

' In the case of Italy, there are many studies showing the lack of convergence in GDP per capita
between southern regions and the rest of Italy in the last 25 years (GDP per capita in the South
as a fraction of GDP per capita in the rest of Italy was .607 in 1972 and .567 in 1997). Among
these studies, see Cosci and Mattesini 1995, Boltho et al. 1995, Cellini and Scorcu 1997,
Fabiani and Pellegrini 1997, Paci and Saba 1998.

? This is particularly true for ltaly, where there is a significant and persistent differential in
participation rates between the South and the rest of the country, which is mainly due to the
difference in the female patrticipation rate (in 1995 only 33.7 % of the southern women aged
15-64 were in the labor force, while for Italy as a whole the corresponding figure was 43.2%).
As it is well known, changes in labor force participation seem to play a larger role in Europe
than in the USA to adjust movements in labor demand (see Decressin and Fatas 1995).

°In 1993 about one third of total labor units in South Italy were estimated to be irregular
(against 18% in the rest of the country).

* This is true both for ltaly (Attanasio and Padoa Schioppa 1991, Faini et al. 1996) and for
Spain (Bentolila and Jimeno 1998).



young people and—especially in South Italy—among first-job seé&kgnslly, there

is a correlation between regional net fiscal transfers and regional unemployment
(Obstfeld and Peri 1998), which may support the hypothesis that a relatively high
government transfers in favour of households located in depressed areas have
contributed to raise and keep high the reservation wage of the workers living in these
areas, also depressing their participation rate and their propensity to rhigrate.

The existence of these fiscal transfers may be one of the reasons why wages
are not particularly sensitive to local labor market imbalahddsreover, in the
presence of these massive transfers, it is doubtful that decentralizing the wage-
bargaining process at the regional level will be sufficient to differentiate wages
according to local labor-market conditiochsince fiscal transfers and welfare
entitlements tend to equalize the workers’ outside opportunities across regions of the

same country.

° At the end of 1997, 44.7% of the Italian unemployed were first-job seekers, and 61% were
aged less than 30.

® Fiscal transfers and taxes affect employment by changing the ratio between net wages and the
monetized value of remaining at home (see Phelps 1997 and Pissarides 1998). On the role of
fiscal transfers in South Italy, see Micossi and Tullio 1991, Mazzotta 1998, Brunello et al.
1999.

" In Italy, regional differentials in unemployment rates do not appear to exert a significant
influence on wages (see Faini 1995). In the formal segment of the economy, where minimum
wages are negotiated at national level, some evidence shows that wage determination is not
affected by the southern unemployment rate (Bodo and SeS88tb, Brunello et al. 1999).
However, even in the small-firm sector, wages are not very sensitive to excess supply in the
local labor market (Casavola et al.1995). Also in Spain there is evidence showing that in spite
of the large and persistent differentials in regional unemployment rates, real wages do not differ
significantly between high-unemployment and low-unemployment regions (Mauro et al. 1999).

® For a model showing that centralized wage-setting should be discouraged and skilled labor
mobility should be favoured in order to foster regional convergence, see Faini 1999.



However, it is likely that generous fiscal transfers are not the only explanation
of the relatively high reservation wages that are observed in some depressed areas. In
these areas, indeed, there are fewer opportunities for using the skills acquired while
working in entry-level jobs. This lowers the expected return on the investment that a
worker undertakes when s/he accepts a relatively low entry-wage in order to receive
training on the job, thereby raising the minimum wage at which s/he is willing to
accept such a job. In its turn, this dissuades firms from locating their plants in these
areas. Thus created is a vicious circle comprising low probability of finding “good”
jobs, low investment for the creation of new good jobs and for active participation in
the good labor markétcoupled with a relatively extended informal economy offering
badly-paid work opportunities for unskilled workers and little possibility for the
acquisition of skills.

The existence of such “traps” is explained in the literature by stressing the
strategic complementarities between investment in physical capital, in R&D, or in the
creation of jobs, on the one hand, and investment to acquire the required human
capital and to conduct a job search on the other. These strategic complementarities
depend on the fact that one type of investment would have higher expected returns and
would have been increased if also the other type of investment were increased (e.g. see
Cooper and John 1988). Hence, the presence of these complementarities may generate
multiple equilibria and lead to coordination failures: in the absence of some

institutional device coordinating the individual expectations and actions, decentralized

° In other words, the small number of good firms restricts the availability of career paths based
on job-to-job mobility, which would allow workers to reap the returns on the investment made
by accepting a lower entry wage.

 The discouraging effect exerted by the low probability of finding a job on female labor
market participation is documented by Casavola et al. 1995.



decision makers can give rise to Pareto-suboptimal outcomes (Burdett and Smith
1995, Acemoglu 1996, Redding 1996, Snower 1996).

Given the possibility of multiple equilibria, the present paper invokes the
centrality of the capital market in selecting the trajectory of the employment level. It
accepts the idea that in contemporary capitalism the conventional opinions held by
capital-market participants may have a role in shaping the future of an ecnomy.
Since more than one equilibrium paths is consistent with market fundamentals and
institutions, the economy will move along an equilibrium path characterized by high
growth only if market participants are convinced that this growth scenario is
sustainable—that is, if they believe that firms' future profitability is able to guarantee
a sufficiently high rate of return on the larger amount of resources invested. In these
circumstances, the upward pressure on the cost of capital exerted by increased demand
for capital is accomodated by an adequate increase in capital supply. The externalities
positively correlated to the growth rate of the economy are crucial in preventing the
rate of return on capital from falling along a path characterized by more capital
accumulation, thus validating the optimistic opinions prevailing in the capital market.
In other words, it is only if the capital-market participants believe in the sustainability
of a high growth rate that they will generate a flow of resources sufficient to finance

(at an acceptable cost for the productive sector) buoyant investment activity by firms.

" In Saint-Paul (1994a and 1994b), the workers may prefer the low-skill equilibrium to the
high-skill equilibrium, because the higher demand for education reduces national savings,
pushing up real interest and unemployment rates.

2 Ciocca and Nardozzi (1995) convincingly discuss the conventions underlying the attitudes of
the financial markets in order to explain the movements of real interest in the OECD countries
since the early 1960s.



This paper therefore challenges the proposition that the interest rates of
efficient capital markets are always able to coordinate intertemporal activities
appropriately (see Leijonhufvud 1995). Since the economy can gravitate around
multiple equilibrium paths, appropriate policies and institutions are advisable because
of their role in averting a coordination failure and in achieving a Pareto-superior
outcome (Hahn and Solow 1995, chapt.7; Colander and van Ees 1996). Indeed, as
more than one equilibrium path is possible, it is not necessarily the case that a long-
term trade-off between employment and real wage emerges: along a trajectory
characterized by a higher rate of growth, both the employment level and the average
real wage tend to be higher than when the economy follows a low-growth path. In
accordance with this approach, the role of economic policy is to provide a consistent
and reliable framework able to enforce the convention favourable to a high growth
scenario, convincing the financial markets of its sustainability (see Ciocca and
Nardozzi 1995).

It is hard to believe that structurally similar economies may exhibit non-
vanishing differentials in per capita product for long periods of time only because of
the self-fulfilling nature of rational expectations. An explanation stressing the crucial
role of the “animal spirits” as determinants of growth should consistently argue that it
would be sufficient to "help" the agents to coordinate their expectations—thereby
enabling them to converge on the desired growth path--for the undesired disparities
among economies to be rapidly eliminated. Given that these disparities may persist for
decades, it is unlikely that such jumps can be made possible simply by helping the
agents to form the "right" expectations. In other words, the existence of persistent
differentials across regions or countries prompts one to search for plausible

mechanisms able to amplify the effects of transitory shocks and to determine
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cumulative processes. These mechanisms rely on fact that the endowments of
resources strategic for growth depend on history: the body of knowledge, the state of
technology and the stock of human, social and physical capital result from rates of
innovation, discovery and accumulation in the past. Therefore, persistence can be
generated because a period of high (low) growth has left the economy with increased
(depleted) stocks of the resources required for a self-propelled growth process, with
long-lasting effects on the economy.

The persistence-causing mechanism formalized in this paper emphasizes that
the availability of experienced and trained workers is not independent of history,
because experience and training can be acquired by working. Therefore, the existence
in the past of firms which offered opportunities for training on the job, and for
acquiring experience and abilities, increases the current endowment of human capital
in the economy, thereby boosting productivity gro®tfhis implies that formal

education cannot substitute for learning by ddireyen if it is a pre-condition for it:

13

Empirical data seem to confirm the contribution made to total factor productivity by the
learning process which takes place when machinery and technologies are used (see, for
example, De Long and Summers 1992). There is also empirical support for the bigpibtie

a shortage of qualified workers has negative effects on productivity growth (for
microeconometric evidence concerning the United Kingdom, see Haskel and Martin 1996).

* The informal acquisition of skills and the availability of these skills in certain areas because
of previous settlements, which sometimes originated in pre-industrial traditions, have been very
important for the formation and evolution of Italian industrial districts, that consist mainly of
networks of small firms. These districts, which are located in the northern and central regions
of the country (with very few exceptions), constitute the core of the Italian manifacturing sector
and generate a very large portion of Italian exports. Conversely, the depressed South of Italy is
well endowed with formally educated people (in the South the share of population with higher
school degrees is even higher than in the richer North!). This notwithstanding, entrepreneurs
often complain about the difficulty of finding in the South the skilled workers that they need in
the South (Banca d'ltalia 1995, Istituto G. Tagliacarne 1996). Confirming the existence of a
“low-skill, bad-job” trap, one should note that--in an environment offering relatively few good-
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possession of basic formal education is necessary to be able to learn ori’thetjob.
model, this strict complementarity is captured by assuming that a worker can be hired
by a good firm giving him/her training on the job only if s/he invested to become
“trainable”, i.e., if s/he invested to participate actively in the good job market.

The model here presented allows to derive permanent differentials in the
steady-state rate of growth of output and employment or in the steady-state levels of
output and employment across economies with different structural parameters and
wage-setting processes. Therefore, it is consistent with both a “full” hysteresis
approach and an intertemporal equilibrium endogenous natural rate approach to
unemployment. We have mentioned that persistent differentials in output per head and
employment rate between areas structurally and institutionally similar but endowed
with different initial stocks of human and physical capital can become permanent only
if the long-term adjustment process based on the relative weakening of the market
position of workers located in the poorer areas cannot take place. In this case, the
paper points to the conclusion that in the long-run the growth rate of employment is
higher when wage determination responds, not to insiders’ pressure, but to external
market forces. Moreover, an area in which wages are competitively determined is
better able to exploit its competitive advantage in the presence of an integrated capital

market because it it is able to attract capital from the area in which insiders’ pressure

job opportunities in the private sector--a disproportionately large number of southern Italians
obtain school degrees that can give access almost exclusively to public jobs, thus increasing the
pressure to inflate the public sector (Paganetto and Scandizzo 1996, Bonatti and Borzaga 1998).
* This complementarity is supported by OECD 1991, which emphasizes that on average less
formal schooling seems to lead to more limited training opportunities and possibilities to
augment human capital.
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is stronger, thus damping the steady-state rate of growth of the less competitive area
However, even in the case where a long-term adjustment can take place, and the
differences in output per head and employment rate between areas structurally and
institutionally similar tend to disappedrthe paper suggests that in the long run the
level of output per capita and rate of employment is higher when wages are
competitively determined rather than subject to insiders’ pressure or—given the
modality of wage determination—when fiscal transfers in favour of the jobless are
reduced. In this respect, this paper seeks to give rigour to the widespread notion that
labor-market institutions more responsive to competitive forces are conducive to
better growth and employment performances, and thereby improving our
understanding of why the U.S. experience has differed quite drammatically from that

of continental Europe in recent yeérs

' In recent years, the comparative advantage enjoyed by the USA versus continental Europe in
terms of labor market institutions has been often mentioned as one of the feature explaining the
dissgpointing performance of many European countries in attracting direct investment vis-a-
vis the ability of the U.S. to attract it.

Y The long-term adjustment mechanism stressed here follows Phelps (1994) in emphasizing
the importance for workers of relying on sources of support that do not depend on having a
regular job. In Phelps, convergence in the natural rate of unemployment between structurally
and institutionally similar economies can occur because the real and financial assets (together
with the welfare entitlements) held by the workers located in an economy affected by a high
unemployment rate tend to decline relatively to the non-labor sources of support available to
workers located in a similar economy characterized by lower unemployment.

' Among the recent papers focusing on the role of labor-market institutions in explaining cross-
country differences in unemployment rates, see Nickell 1997, and Blanchard and Wolfers 1999.
The model here presented seeks to take into account of the four labor-market features that
according to Nickell (1997) are associated with high unemployment in Europe: i) generous
transfers in favour of the jobless, ii) high unionization with wages bargained collectively and
without coordination, iii) high overall taxes, and iv) poor educational standards at the bottom
end of the labor market.

12



2. THE BASIC MODEL

We consider an infinite-horizon economy in discrete time. The relevant agents
are the the firms, the investors and the workers.
Population’s dynamics

Individuals are finitely lived: they have a strictly positive and constant
probability o, 0<o<1, of dying in each period t. Thus, the probability of dying in a
certain period is assumed to be independent of the age of the individual; and it is also
assumed that the mortality rate of each large group of individuals does not fluctuate
stochastically even though each individual's lifespan is uncertain. This implies that at
the end of t a constant fractianof individuals belonging to each group and living in
location i, J[0,n], n>0, dies, while a new cohort is born at the beginning of the
following period.
The firms

There is a continuum--of measure n--of locations. In each location i there is a
large number (normalized to be one) of identical firms. Locations differ with respect
to the specific shock affecting them in each period. Indeed, in each period t the
representative firm located in i (the "i firm") produces the outpp@¥cording to the

constant-returns-to-scale technology

Y, =X, KIS, +QA,)?, 0<a<l, 0Q<1, (1)

where X is a random variable taking a value in period t which is specific to the i
location, K is the physical capital that the i firm borrowed at the end of the previous

period to carry out production in tj;Sare the experienced workers (the "skilled

workers") employed by the i firm in t, jA are the newly hired workers (the
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"apprentices") of the i firm in t. Note that the apprentices are less productive than the

n
experienced worker€X<1), and that aggregate output is given by [rY;di.
0

The random variablejxis assumed to be uniformly distributed on the interval
[0,n]. Moreover, it is identically distributed across locations and periods, and
independently distributed across periods. In eacj takes a different value in each
location, with ¥ varying continuously across locations. This implies that the average
value of % across locations is not a random variable and does not fluctuate in time,
even though individual firms are uncertain about their logglo aggregate

uncertainty)?’
The period net profitS'[irt1 (net of the cost of capital) of the i firm are given

by:
1y = T -[(1+r)-(L-9)IK jt=Yit-vit Sit-€itAijt-[(1+r)-(1-0)IK jt, 0<8<1, 2)

where 7Ti? are the firm's gross profitsj;vis the real wage paid by the i firm to the

skilled workers employed in t,j;eis the entry wage paid by the i firm to the
apprentices hired in periodd,is a capital depreciation parameter, anis the (real)
interest rate, i.e. the market rate at which firms borrowed capital at the end of the
previous period. Interest payment and reimbursement of principal are due at the end of
t. The interest rate is unique because capital is perfectly mobile across locations at the
end of each period, while mobility is infinitely costly within the period: once

*In other words, ifK;; = }%, S =% and A, =A - HiandOt,  then
Y, = anl"’(é +QA), Ot.
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borrowed and installed at the end of t-1, a firm's capital stock must remain fixed until
the end of t.
The investors

There is a large number (normalized to be one) of identical investors who are
the firms' owners: for simplicity and without loss of generality, we assume that all
investors are entitled to receive an equal share of the firms' net profits. Moreover, the
investors are the owners of the firms’ productive assets: investors must decide in each
t what fraction of their gross returns on wealth to spend on consumption rather than
on buying productive assets to be lent at the end of the period to firms. Hence, the
problem of the representative investor amounts to deciding a contingency plan for
consumptionCitn and holding of productive assetg4 in order to maximize the

lifetime expected sequence of discounted period utiIi@;(Qit") :

Eo(zetg(ci{’)),@Er(l-a),0<r <1,9'>0,9'"<0, (3)

n n
subject taK (41 +C{" < (L+ 1)K + 11", K = [Kidi, u :J-Tfirt]di, Kio givenli.
0 0

In (3), 1 is a time-preference parameteg,afd ntn are, respectively, aggregate capital

and aggregate (net) profits. FurthermorgisEan expectation operator conditional on

the information available in t as the values taken jpyagross locations are known.
Expectations are rational, in the sense that they are consistent with the model and are
generated by optimally processing the available information. Finally, for simplicity
and without loss of generality, we rule out the existence of actuarally fair annuities
paid to the living investors by a financial institution collecting their wealth as they die:
the wealth of someone who dies is inherited by some newly born individual
(accidental bequests).
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The skilled workers

Skilled workers are those who have been trained on the job while working in a
firm for at least one period. In contrast, apprentices are workers with no work
experience, but who have been hired by a firm after having invested to participate
actively in the labor market. In their working lives, workers never lose the general
skills that they have acquired. Being general, the skills acquired on the job are
perfectly transferable. Thus, the evolution of the skilled labor force in the entire
economy is governed by

Mt+1=(1-0)(Mi+Ay), M, ='[Mndi,At =J'Aitdi, Mg given, (4)
0 0

where My are the skilled workers located in i at the beginning of period t.

As in Blanchflower and Oswald (1994), workers choose location ex ante (at
the end of t-1), while firms decide on labor input once uncertainty is resolved. As for
capital, labor is perfectly mobile across locations at the end of each period, while
mobility is infinitely costly within one period. This short-term immobility implies that
those workers not employed in their location are not employed at all.

At the beginning of period t, a skilled worker located in i has the following
period expected utility:

U = Eqlpiu(vi) + (- i )u(wy)], u'>0,u"< 0, vip = wy, 5)

where Et is an expectation operator conditional on the information available at the
beginning of period t (as the realization ¢f i not yet known), yis the monetized
value of the workers’ outside option depending only on the value of non-market
(home) activities (this assumption will be removed in section 7), gnsl fhe fraction

of the skilled workforce located in i that is employed in period t:
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B]. otherwise.
Note that w is equal across locations because it does not depend on local market
conditions.

At the end of each period, a skilled worker may move to another location at no
cost. Obviously, s/he locates where s/he can expect to enjoy the highest lifetime
utility. Therefore, the discounted sequence of utilities that an optimizing skilled
worker still alive at the end of t and located in i can expect to gain in the rest of his/her
lifetime is given by
US=BE U4 + (1-0)UK 1], 0< B <1, (7)

In (7), B is a time-preference parameter, and i* is a location where a skilled worker
can have the best lifetime prospects (a "best locatfon"):
usk = ugk oi. ®)

The entire income earned by the skilled workers working in the formal
economy is devoted to consuming Y
CY =S, (©)
where Cf;k is total consumption of the good Wy the skilled workers of location i in
period t.

The unskilled workers

At the beginning of each period, an unskilled worker located in i must decide
whether to incur the utility loss associated with participation in the labor market (i.e.,
with searching for a job as an apprentice) or to remain out of the labor market: an
unskilled worker can be hired by a firm only if s/he invests in labor market

* More than one location can share this status of best location. Obviously, a worker located in
i* will not move.
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participation, i.e., only if s/he becomes “trainable”. An investment in search activity in
period t yields a strictly positive probability of being employed only in that period: the
search must be repeated in subsequent periods if it is unsuccessful in the current
period and the unskilled worker still wants to have some chance of getting a job.
Hence, the investment made in order to participate in the labor market will be lost, if
within one period, the worker does not find an entry job paid at least as his/her
reservation wage: after having invested in search activity, a trainable worker will
accept any job offer paying an entry wage larger than his/her reservatiorefffage
An unskilled worker who has decided not to search has the same lifetime prospects as
a worker who is still unemployed after having incurred the utility loss entailed by this
search. Therefore, an optimizing unskilled worker living in i can expect at the
beginning of t to get the lifetime discounted sequence of utilities associated with the
best available alternative:
Uf" = ma){Et['h(C) +dl (U(ey) + (1- ) UR) + (L- g )(u(wy) + (1-0)UEM)],

B [u(w,) + (1-0)USM} > 0,u(ey) = u(ef™) = u(w,) - (1-0)(UFK - UE). (10)
In (10), +h(c) captures the disutility of search (¢ is the monetized value of this
disutility) and g is the fraction of the trainable workforce located in i which is hired

in period t:
I:Ait .

Gir = Ol (11)
B]. otherwise,

where Lt the trainable workforce located in i.
Note in (10) thate,’tnin (the minimum wage at which a trainable worker is

willing to accept a job offer) reflects also the expected increase in lifetime well-being

conditional on receiving some training on the job and becoming a skilled worker.
Indeed, U;" is the discounted sequence of utilities that an optimizing unskilled
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worker still alive at the end of t and located in i can expect to get in the rest of his/her

lifetime:

U= BE (Ul), (12)
where a best location i* for un unskilled worker must be such that

Uit = UE" Oi. (13)

The entire income earned by the apprentices is devoted to consuming Y
Ci' = A&, (14)
where C" is total consumption of the good By the apprentices of location i in t.
Union-determined wages

We have two alternative institutional setups for wage determination. In the
first one, an insider-outsider scenario is considered. In each location, the wages are
determined by negotiations held at the beginning of every period between a local
union unconcerned about the interests of workers with no work experience and the
local employers' association. In this context it is immaterial whether the union is only
concerned about the workers employed in the previous period, or about both the latter
and those experienced workers who were laid off in previous periods. In fact, even if
the wage setters do not care about the interests of the skilled workers on layoff, the
latter put pressure on them, insofar as they are perfect substitutes and thereby reduce
the job security of the employed.

The union operating in i negotiates the real wage that all the firms of i must
pay to the experienced workers in employment, while each individual firm takes its
decisions on the demand for labor and capital in full autonomy. This negotiation also
concerns the entry wage, which is established as the fixed fraction p of the skilled
workers' wage that firms must pay to the apprenticgs (). It is realistic to
assume that the union does not allow the wage differential between skilled workers
and apprentices fully to offset their productivity differentil<(i<1), so that any
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incentive for the employers to replace experienced workers with apprentices is
suppressed.

The bargaining process can be represented as if each union unilaterally sets
the real wage in the awareness of its impact on the local firms' decisions. On the other
hand, each union is aware that the effects of its wage policy on the economy as a
whole is negligible. Similarly, each single firm perceives that its decisions on labor
and capital input cannot influence the wage setting process because their impact is
insignificant relatively to the size of the local labor market. Since the real wage, once
negotiated, remains fixed for a certain lapse of time (a "period"), it is reasonable to
assume that the wage is set by the union before the realization of the random variable
that is relevant for that period.

In this decentralized wage setting, the local union operating in i chogses v
order to maximize
B fus¢+(1-0)UsN. (15)

In each period the union has full control only over the current wage, if we
maintain that current union membership cannot commit the workers who will manage
the union in the future to the pursuit of policies not optimal from their own temporal
perspective. In other words, a wage policy is feasible only if it is time consistent.
Hence, the union's problem of choosing the wage in order to maximize (15) can be
decomposed into a sequence of similar problems that can be solved recursively.

 Burdett and Smith (1995) emphasize that the key assumption for the existence of a low skill
trap is that an employer's profit flow is greater when employing a skilled worker than when
employing an unskilled worker. Indeed, the fact that firms lay off unskilled workers before
skilled workers is difficult to reconcile with the contention that unskilled workers are more
profitable.
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Market-determined wages

In the alternative institutional setup, we have market-determined wages.

Market forces simultaneously determingand $ in such a way that one has
or vit>w; entailing $=Mit, or §i<Mi;t entailing v=w;.

Similarly, market forces simultaneously determipeasd At in such a way
that one has oe, > e"" entailing At=Lit, or Aj<Lj; entailinge, = el
A summary of the timing of events

Summarizing, in each t we have a sequence of events in the following order:

i) a new cohort is born; ii) the unions set the wage rates (when the wages are union
determined), the unskilled workers decide whether to invest in order to participate
actively in the labor market; iii) idiosynchratic shocks occur; iv) firms atomistically
determine their demand for skilled workers and apprentices, effective labor supply and
wages are determined (when the wages are not union determined), production takes
place and apprentices are trained on the job; v) firms reimburse the principal and pay
the interest on the capital borrowed at the end of the previous period, firms also pay
the dividends to the shareholders, new capital is borrowed by the firms for carrying
out production in the next period; investors decide what fraction of their income to
save; vi) a fractioro of each group of population dies at the end of the period, while
the surviving individuals decide where to locate in the next period and possibly move
into another location.

3. CHARACTERIZATION OF AN EQUILIBRIUM PATH UNDER UNION-
DETERMINED WAGES
Equilibrium conditions in the markets for product and physical capital

Considering (2), (3), (9) and (14), one can easily derive the conditions for
equilibrium in the product market:
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Y, +(1-9)K, =K, +C +C*+C",C* :Ic;kdi,c;’” :Icg"di, (16a)
0 0

and in the market for productive assets:

K, =K!

t+1 t+1°

(16b)

where K?,, are the assets held by the investors Kifg are the assets demanded by

the firms at the end of t for production in t+1.
Optimal firms' policies under union-determined wages

Given the perfectly transferable nature of the general skills acquired by an
apprentice, each employer is aware that there is no guarantee that a newly hired
worker will remain with his/her firm in the future. This is why an employer does not
consider the future returns accruing from the on-the-job training of an apprentice:
since the forthcoming benefit of adding a skilled worker to the stock of human capital
available to the economy as a whole cannot be appropriated privately, the employer
can ignore it as an insignificant externality. Therefore, the selection of the optimal
labor policies by a firm amounts in each t to solving the static decision problem of
maximizing (2) with respect tojSand A¢. Given its optimal labor policies, a firm is
able to determine at the end of t-1 the amountjptdborrow and install. As wages
are union determined, it may be the case that the aggregate demand for either trained
labor or apprentices by firms in location i is rationed. In the aggregate, it is always the

case that

S <=M, (17a)
and

AitS Lit' (l7b)

When labor demand happens to be rationed, it is reasonable to assume that the
scarce supply of labor is evenly distributed among firms of the same location. Note
that the union wages are not determined at the firm level and that employers cannot
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compete for labor in short supply by raising the relevant wages in order to keep and
poach workers, even if skills are perfectly transferable among firms (see Soskice
1990). Therefore, with one as the normalized number of firms of location i, we can
take (17) to be the constraints faced by each individual firm as the union wages induce
all the available skilled and trainable workers to accept a job offer. Hence, the firm's
choice of the labor inputs amounts to solving the static decision problem of
maximizing (2) subject to (1) and (17).
The resulting optimal labor policies are:

i
. aa 6/1- a-1
_ Mok E-l'[i% 2 if § £ WKy K. ° Ky
20 S(EIT’ M, K, @) ~ T W, 9 T a M
i T I
t M, otherwisg (180)
and
i
Mo k a
.I. 0 19 E £ :—.4
T aWw
T .
. 0 ma +
A ZAG M ok omy =iy aNaaz"in\_M " me < £ma(1 We ) A
m e e S S 1 T W' aWk 7a _ aWk 4a
- /\ - -
I wm omepwios, c © v (18B)

M

o
~ (Rl
|

1T

The firms' net profits are a strictly increasing function jpf bk fact, using (1), (2)

and (18), we have that:
My =110 (X, Mg ki S0 Vi) — [+ 1) - (- 9)]K (19)
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1 M-a) -
_ Han'a E + M,V (1 -Q) it _HVi < (L+0Qs, ) pv,
— it — —
H W, H Q aQk; ™ Qak;™
Exitkilt_a M it [1+ qut ]or ~ Vit M it ~ HV Sy M it otherwise
Given (19), the representative firm operating in i can determine its demand for capital

at the end of t by satisfying the optimality condition

dng X-+,Mi+,ki+,5|+,Vi+
e, (PR Mt Kum i) 1.4,y - 1-6)), 20)
it+1

This optimality condition definesji¢1, i.e., the physical capital to skilled

labor ratio in the firms of i, as an implicit function of the union's wage, the trainable
labor/skilled labor ratio of i and the market interest rate:

f(Kit+1, St+1, Vit+1)= ft+1+9, f1 <0, f2>0 and f3<0, (21)

where

() = bmalvhual P - 05 P -1, @+ 05 ) @-a)n
2na(2-a)kig 2kft 41

Equilibrium in the market for trainable labor and optimal unions’ policy

Having the optimal demand for skilled labor in (18a), we can compute the
probability of a skilled worker located in i (before the realization f)xbeing
employed in period t:

-1

vicki

na2-a) 22)

P(vit, Kit) =1-
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By using (22), we can write the period utility expected (before the realization

of xjt ) by a skilled worker located in i:

skpy L _O vkt O vkt
U™ (Vie, Kig, W) = %- na(2-a) %J(Vut) + na(2-a) u(wy) . (23)

Similarly, we can use (18b) to compute the probability that a trainable worker
located in i (before the realization gf)xwill be hired in period t:

_wkefa+os 1]
na(2-a)Q?s,

a(vi. Ky, s) =1 ,q, <0,q, >0andg, <O0. (24)

Note thatg(.) diminishes as a larger number of inexperienced workers actively search
a job, remaining constant both the size of the skilled workforce and the stock of
capital located in i. In equilibrium, the number of inexperienced workers who decide
to search for a job in location i must be such that an inexperienced worker is

indifferent between searching a job or staying at home:

h(©) = a(vie, ki, S TU(KVic) - uwy) + (1- ) (UFE- UM, (252)
where along an equilibrium path
Uii" = Bu(wy) +@Uithy, @ = B(1-0). (25b)

The period utility function of a skilled worker depends on the real wage and
on the physical capital/skilled labor ratio, which is a predetermined variable when a
local union sets the wage. Given the forward looking behavior of firms and unskilled
workers captured by (21) and (25), the current wage policy of the union cannot affect
the union’s future policy and the utility of its members. As a consequence, a local

union must solve the following sequence of static problems

maxuS(vi, K, W), (26)
Vit
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from which we obtain the following sequence of first-order conditions:

UK (v, Kig, W) _
aVit

0, (27)

defining implicitely the time-invariant wage rule
VitZV(kit,Wt), V1>O, V2>0. (28)
Using (28), one can obtain the equation governing the equilibrium path of the

lifetime well-being of a skilled worker:

US = Bu™ (Kpag, V(Kpag, We), W) + @US (29)
where the subscript denoting the location is dropped. Indeed, an equilibrium pair

&st}f{kt}f) which satisfies (21), (25), (28) and (29) for exogenously given

trajectories of yand w, and which converges to a steady s(ﬁt&) (the bar denotes

the steady-state value of a variable as wages are union determined), depends on
structural parameters assumed to be equal across locations. Therefore, different
locations display equal physical capital/skilled labor and trainable labor/skilled labor
ratios even if they are endowed with different stocks of physical capital and skilled
labor. Hence, local unions are induced to set the same wage in all locations and
workers can be indifferent among locations, enjoying the same well-being
everywhere. Thus, it is reasonable to assume that at the beginning of each period the
skilled workers are evenly distributed across locations:

Mit=M¢/n, Ot>0. (30)

Note that the unskilled workers are indifferent with respect to the choice of a location
because the utility level that they can reach by undertaking some home activity is

equal in all locations, and the expected lifetime well-being of an unskilled worker
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conditional on his/her active participation in the job market is made equal in all
locations to this minimum level of utility by the action of market forces.
Investors’ optimal policy and general equilibrium path

For given time profiles ofirand w, the equilibrium path ofisand k is

governed by the following system of difference equations:

W(St+1: Ks1) Wean, St Ky, We) =0 (31a)
and
f(Ka1s Stets VK1, Wee1)) = Frag 0, (31b)
where
h(c u K¢, W) -u(w
0= avticweyicay e 0y Wean). e W)
h(c)

+U(uv(Ki41,Wieq)) is obtained by using (25) to

q(v(kt+li Wt+1)1 kt+1! S’[+l)
eliminate U< and USX;in (29).
To characterize a general equilibrium path of this economy, one must

determine the time profile of the interest rate by solving the optimizing problem of the

representative investor. The investors’ optimal plan must satisfy

B(1+r.1)9'(Chy) = 9'(C) (32a)
and
lim 6'K,g'(C") =0, (32b)
to o

where from (1), (2), (3), (4), (16), (19), (24) and (30) we have that along an

equilibrium path
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in M
v =TtC(V(kt’Wt)1kt15t’kt+1)’ (332)

_ vk w) PR D 2a QUEE, kion? a
CO= e éﬂ@agama) %ggT(HQSt)
-nv(Ky, W )(1+ fisy) +(1- B)K, - (1- 0L+ 5. a(v(Ky, We), Ky, S ks,
and
M1 = 1-0)M [L+s,q(v(k,, W,), K, 50)]. (33b)

Note that in economies characterized by the same ratsogidg, Citn depends on the

scale of production, i.e, on the endowment of skilled labprNdte also that if an
acceleration of economic growth generates an increase in firms’ future profits (and
future dividends), the resulting wealth effect would tend to boost current consumption,
thus reducing the resources necessary to feed the growth process, in the absence of an
offsetting movement of the real interest rate. Higher interest rates are required in order
to induce the rentiers to increase their savings so as to meet the higher investment
demand associated with the acceleration of growth.
We have from (31b), (32a) and (33a) that for equilibrium in the capital market
the following condition must hold:
o crviw) ks k)
on U .1+5. (34)
GglE%C(V(kHl’WHl)fkt+l’st+l’kt+2)E

f(Ki41,St41, (K41, Wi41)) =

For commonly used specifications of the investors’ utility function, the

equilibrium trajectories of kand g are independent of the scale of the formal segment

28



of the economy, i.e., they do not depend on the size of the skilled workforce. For
instance, if we let

acr =€ ocg <1 (35)
t 1_( 1 - ’

condition (34) can be rewritten as

P(Ki+2:St+1: Ker1s Wear, St K, We) =0, (36)

where ®() = f(K.1,Sp1, V(K 41, Wiag)) =

[+ sa(vike, wy) ke, SO1 [COV(K a1, Wean), Ko, St+1,kt+2)]z +

-0.
1(1-0) ¢ [Clu(ki, i), Ky, St kean) [ '

Therefore, if the wage is union determined, the investors’ utility function is
given by (35) and the monetized value of undertaking some home activity is supposed
to be fixed at w, a general equilibrium path gfakd $ must satisfy (31a), (32b) and
(36), where W 1=w=w.

Balanced growth path

Steady-state values ot knd $ can be found by settingi#kt+1=kt+2 and
S=%+1 in (31a) and (36). Indeed, a steady-state (gi§) must satisfy the system
WY(k,s)=0, (37a)
o(k,s)=0, (37b)
where (37a) must hold in order to ensure long-term equilibrium in the market for
trainable labor, and (37b) must hold in order to ensure long-term equilibrium in the
market for (physical) capital.

Equation (37a) implicitly defines s as an increasing function of k (see fig. 1):
s=a(k), a’ >0. (38a)
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Given the number of skilled workers existing in the economy, more physical capital is
necessary to induce an increasing number of unskilled workers to participate in the
labor market. Other things being equal, a larger number of unskilled workers
searching for a job as apprentices depresses any single unskilled worker’s probability
of being hired. Thus, this larger s needs to be accomodated by a higher capital stock,
which entails both a higher probability of being hired and better lifetime prospects for
any single worker if hired.

In contrast, equation (37b) implicitly defines s as a function of k that can be
increasing or decreasing in its argument:
s=b(k), b' Z0. (38b)
This ambiguity depends on the forces acting on the two sides of the capital market. On
the demand side, a rise in s has a positive effect on the firms’ expected profits: at any
level of the capital stock, the increment in expected profits due to a marginally higher
k increases with s. Thus, firms demand more physical capital at any given interest rate
as s becomes larger. On the supply side, a larger s has a positive wealth effect on
investors, since it boosts future growth and profits. Thus, at any given rate of return on
capital, investors are willing to consume more and devote fewer resources to capital
accumulation when they expect a larger s. Combining demand and supply forces, it
follows straightforwardly that a larger s pushes up the equilibrium rate of return on
capital, while the overall effect on k is ambiguous. If the investors’ preference for
smoothing consumption over time is relatively strong (i.e., if their coefficient of

relative risk aversion/, tends to be large), they require a large increase in r in order

to increase saving in the face of improved growth prospects. Hence, the rise in s will

depress k, but to an extent that is not sufficient to undermine the improvement in the
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growth prospects. Therefore, in this case<0. The opposite case holds if the

investors’ period utility is close to increase linearly in consumption (relatively small

q).

It is evident from fig. 1 thatb'< 0 is sufficient to have a unique steady-state
pair (k,5). We assume here that this condition héidBy linearizing the system

consisting of (31a) and (36) about its steady state, one can check that the linearized
system typically exhibits saddle-path stabifityfor any initial condition |y in a

neighborhood of(k,3), the linearized system characterizes a unique path converging

to it.

2 The case in which multiple steady-states are possible is considered in section 6.

* As a numerical example, if we léi(c)=.027577 u(vy)=v; andu(w)=w=.5, n=1,
Q=u=.5 0=.01,a=2/3,3=.808081 =.97954 =.71,0 =.01238, we get

k =3.138, $=.2 andV =.9006815 Using the fact that

02v -w Dy(l-a) _ _
ki =k(vy) = , one can rewrite (31a) and (36) as a system of difference
EEa(Z - a)B
equations insand y. Linearizing the system thus obtained aro8gdVv) , one can derive the
following characteristic equation of the linearized system:

A% -3.1862072° + 3.3441234 -1.1571009= 0, where
A =.8834503 A, =1.2775535and A; =1.0252034are the solving characteristic roots,

implying saddle-path stability.
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FIGURE 1
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As k and g reach their steady-state values, employment and output follow
their balanced growth path. Along this path, employment and output grow at their

steady-state rate, which is determined only by the parameters of the model:

Py = Dsip = (1-0)[1+3q(v(k, W), k,5)] -1 (39)
Y —Y _ St tAL (S HAY)
wherep, =41 't =gt S SR t
Py Y, » Ps+A S, +A,

St +Ar = M [p(v(ki, w), ki) +siaq(v(ke, w), K, )]

Vo= IR @ o)l s, w) sl -k @-8)

+V(kg, W) p(v(ky, W), k) + pv(ke, w)sa(vik,, w), k¢, s;)} and
M1 =M (1-0)[1+s.q(v(ke, W), Ke,S¢)] -

Along a balanced growth path, the interest rate increases with the growth rate

of the economy, since a higher permanent rate of growth is associated with a higher
rate of return on capital:
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oo (1-0)° [1+§qév(R,w),R§)]Z _ (1+Zv)Z | (40)

The fact that along both a transition path and along a balanced growth path the

1

rate of growth does not depend on the scale of the economy has the important
implication that economies with identical parameters’ values (structurally similar) but
with different initial endowments of skilled labor and physical capital may differ
permanently with respect to their levels of, M and output’ Moreover,if the
population grows at the same rate in both economies, their per capita output will not
converge over tim&.Finally, steady-state wages and probabilities of employment for
both skilled and trainable workers are equal in unionized economies sharing the same
parameters values even if their employment rate will never converge. Note that this
occurs with the wage-setting process taking place independently in each economy (it
is not the degree of centralization in wage bargaining that matters, but rather the fact
that structurally and institutionally similar economies converge to the same steady-
state value of keven if their endowments of skilled labor and physical capital remain
different). As an implication, there is no incentive for workers located in the poorer
economy to migrate to the richer economy, which is the economy where the steady-

state proportion of the total population consisting of skilled workers is higher.

* Even along the transition path, two economies with identical parameters but endowed with
different initial stocks of skilled labor and physical capital can grow at an identical rate if their

initial physical capital-skilled labor ratios are the same.

* Consistently with the model, one can rule out the possibility that the steady-state rate of
growth of the skilled population is higher than the steady-state rate of growth of the working
population by endogeneizing the birth rate of the working population, ie., by assuming that in
the long run it responds to economic conditions and accomodaggs and/or (if the

“economy” does not coincide with the world economy) by allowing inter-country flows of
unskilled workers.
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An exercise of comparative dynamics

Among other possible experiments, it may be of interest to verify the effects
on the steady-state rate of growth of a changg jnnamely in the fraction of the
experienced workers’ wage that firms pay to their newly hired employees.

To analyze these effects we consider the capital market. Using (36), (37b) and
(38a), one sees that the steady-state value of k must satisfy
(L-0)° [1+a(k)a(v(k,w), k, a(k)I®

6

where for optimality on the demand side of the capital market we must have

f (k, a(k), v(k,w)) - & = 1, (41)

f (k,a(k), v(k,w)) - =r, and for optimality on the supply side of the capital market

(1-0)° [1+ a(k)g(v(k, w), k,a(k))I¢
v}

states the condition that must be satisfied for long-run equilibrium in the capital

we must have -1=r (see fig.2). Equation (41)

market only in terms of k by considering only those values of s that are consistent for
given values of k with long-run equilibrium of the trainable-labor market.

First we consider only the direct impact of an increasg ion the long-run
equilibrium of the capital market: that is, we ignore the impact that the change in
exerts on the capital market through its effects on the long-run equilibrium of the
trainable-labor market. On the demand side of the capital market, the jargel
depress future profitability by increasing the cost of trainable labor, thus inducing
firms to reduce k at any given level of s and r (the demand curve moves leftwards in
fig.2). Together with the fact that it is less convenient for firms to hire new workers,
this tends to lower the rate of growth of the economy. By itself, the prospect of a

slowing economy depresses future investors’ dividends relatively to current dividends.
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Hence, investors are induced to save more at any given interest rate in order to
preserve their preferred time-profile of consumption (the supply curve moves
rightwards in fig. 2). As a result, the two curves will intersect at a lower steady-state

rate of interest associated with a lower growth path.

FIGURE 2
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Let us now consider the impact exerted by a laygeon the capital market by

affecting the combinations of k and s consistent with long-run equilibrium on the
trainable-labor market.

Other things being equal, a higher entry-wage reduces the chances of a
trainable worker being hired, and therefore of acquiring the requisite skills. This
makes the participation in the labor market less attractive. On the other hand, if the
worker is lucky enough to be hired, s/he can enjoy higher pay in her/his first period of

job tenure. This makes patrticipation in the labor market more attractive. The former
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effect tends to dominate, especially if workers do not discount the future too heavily,
and if they give weight in their choices to the better prospects that they can enjoy
during their lifetime once they have acquired the requisite skills on the job. However,
one cannot rule the possibility that the latter effect may predominate.

If the depressing effect of a largen on labor market participation

predominates, steady-state equilibrium on the trainable-labor market requires that
fewer workers participate in the labor market for any given stock of physical capital
and size of the skilled workforce. This negatively affects expected firms’ profitability,
thereby causing a further leftward movement of the demand curve in fig. 2. Other
things being equal, a reduced endowment of trainable workers depresses the growth
prospects of the economy, thus influencing investors’ behavior and determining a
further rightward movement of the supply curve in fig. 2.

In contrast, if the largeu has a boosting effect on labor market participation,

more trainable workers will be consistent with long-run equilibrium of the labor
market for given stocks of skilled labor and physical capital. This can partially offset

the direct impact that the change in has on the capital market, thus limiting the

reduction in the steady-state rate of growth brought about by the rise in the

apprentices’ relative wage.

4. CHARACTERIZATION OF AN EQUILIBRIUM PATH WHEN THE WAGE
DETERMINATION IS COMPETITIVE
Equilibrium wage rates and optimal firms’ policies

Employment of skilled labor in location i is given by substitutingav vj; in
(18a). Similarly, employment of trainable labor in location i is given by substituting
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e for uv, in (18b). Wage rates consistent with competition in the markets for

skilled and trainable labor are the following:

%’Xitkil{a 1< <3
Vii =0 aki aQkig (42a)
etk P il <Xy < e (L+ Qs )7
E Q aQk¥ aQk:?
Bk (1+ Qs )™ otherwise
and
a . min (1 + Qg Y@
Sl <% (42b)

HhOx, kL9 (1+Qs, ) otherwise
e_min
where IE) > w,. Skilled workers’ wages may even fall to the minimum wage

required to induce a skilled worker to accept a job offer when the local shocks are
adverse, while a rise in them is bounded by the competition of inexperiences workers
when shocks are more favourable. Indeed, when the shock is favourable enough to
make it convenient for firms to employ not only all the available skilled workers but
min
€it
aQki®

also some trainable worker%it > E market forces operate so as to

determine wage rates at which firms are indifferent between hiring a skilled worker or
hiring an apprentice. The apprentices’ wage rises al&lVe to eliminate excess

demand for apprentices only when local shocks are highly favourable and even the
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el (1+ Qs )"

entire trainable workforce is employ%it > E thus allowing also

aQki
Vjt to increase together with e
Firms’ net profits are now given by
1 o)
a
15 = 10% (X, My Ky, S0 Vi) - (0 +0)K ng(-):(l_a)Mitk“SV_nB ’ (43)
it
0 0

where \t is given in (42a).

The representative firm operating in i is able to determine its demand for
capital at the end of t by satisfying the optimality condition (20), where the skilled
workers’ wage is nowgiven in (42a) and the firms’ gross profit function is given in
(43). This optimality condition definestkq as an implicit function of the reservation
wage of the trainable workers located in i, of the trainable labor/skilled labor ratio of i,

and of the market interest rate:
Z(Kit+1, St+1, € Wi+ D =(rt+1+9), 21<0, 2p>0, z3<0 andz4<0, (44)

where
(- a)%ﬂ%g[l- (1+ QSit+1)2_0{] - Wt2+1%

Q_,_ (1+Qsy4q)" (@-a)n
2na(2-a)K§E 2k g

z(.) =

Skilled workers’ utility and unskilled-labor market equilibrium
The period utility expected (before realization ¢f) oy a skilled worker

located in i is the following:

U (kir, e € W) = Efu(vio)], Ugs > 0,Ug <O0,Ugwa >0,U3 >0, (45)

where t is given by (42a).
Given the stock of physical capital installed by the i firms, the expected
lifetime utility of a trainable worker located in i tends to decrease with the number of
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inexperienced workers on search within the area. This number must therefore adjust so
as to equalize the utility loss associated with the search activity to the differential in
lifetime well-being that an individual may expect if s/he participates in the labor
market instead of staying at home:

h(c) = Eq[u(ey)] - u(wy) + (1-0)(UF- Ui"), (462)
where, considering thaftas given by (42b), one has

Eilu(e;)] = e(kit, S "), & > 0,85 <0,€mn >0. (46b)
Given (10) and (50b), one can rewrite (50a) as

h(c) = e(kir. s &) -e" (46¢)
which implicitly definesel™ as a function of j and g:

ef™ =m(k,Si), m >0,m,<O0. (46d)

Along an equilibrium path, the lifetime expected utility of an unskilled worker
is still governed by (25b), while
U = Bu™ (Kpag, Sitats MK g Staa)s Weag) + @SS, (47)
where the subscript denoting the location is dropped. Indeed, an equilibrium pair
([kt}f,{st}f), which satisfies (25b) and (44)-(47) for exogenously given trajectories
of ry and w, and which converges t(f( S) (the hat denotes the steady-state value of a

variable as the wages are competitively determined), depends only on structural
parameters that are invariant across locations. Given the workers’ indifference to
locations, it is still assumed that at the beginning of each period the skilled workers
are evenly distributed across locations as in (30).
General equilibrium path

For given time profiles ofirand w, the equilibrium path ofisand k is
governed by the following system of difference equations:
A(St+1, K41 Weap, S, Ky, Wi) =0 (48a)

and
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Z(Ky+1,St+1, MKp+1,St1), Wea1) = Teag +90, (48b)
where
AQ) = h(c) + u(w,) - e(k;,s;, m(ky,s;))
@
-h(c) + e(Ki41,St+1, M(Ki+1.St+1)) is obtained by using (25b) and (46a) to eliminate
Uk and USK,in (47).

- USK(kt+l’ St+]_’ m(kt+1! S[+]_)’ Wt+1) -

A general equilibrium path of this economy with competitive determination of
wages can be characterized, by using the investors’ optimality conditions (32), where
now along an equilibrium path

i M
Cltn :TtD(kt;st,m(kt;st)lktﬂlwt)’ (49a)

D() =[z(ky, s, m(ky,s), wi) +(1-9)Ink, - (1- 0)[1 +sa(m(ky, S ), Ky, Sp)INK4q
and
M a1 = (1-0)M [1+s,0(m(K;, ), ke, Sl (49b)
Note thatg(.), which is the fraction of the trainable workforce hired in t, is obtained by
substitutinge™ for v, in (24).

Considering the optimality conditions for demand and supply of capital,
equilibrium in the capital market implies
M(Ki+20 Kiatr Se1s Wi, K, S, W) =0, (50)
wherel(.) = z(Ky+1, Sp+1, M(Kg1,Sp41)s Wea1) =

_ 1+ sia(mke, S0 ke, SOI [D(Kean, Stas M(Kean, Staa) Wesa Kes2)C Lo s
1(1-0)"¢ [D(ky, st M(kp,5), Wy, keap) '

Therefore, if the wage is determined competitively, the investors’ utility

function is given by (35) and the monetized value of the workers’ outside option is
fixed at w, a general equilibrium path of &d $ must satisfy (32b), (48a) and (50),
where wi1=wt=w. Note that along this path the dynamics p&ikd $ do not depend

on the size of the skilled workforcetMr on stock of physical capitakK
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Balanced growth path
A steady-state paifk,S) must satisfy the system

N(k,s)=0, (51a)
n(k,s)=0, (51b)

where (51a) must hold if long-term equilibrium in the market for trainable labor is to
be ensured, and (51b) must hold if long-term equilibrium in the market for (physical)
capital is to be ensured.

Equation (51a) implicitly defines s as an increasing function of k:
s=i(k), i" >0. (52a)

As under union-determined wages, the equation that any combinations of k
and s must satisfy in order to ensure steady-state equilibrium in the capital market
implicitly defines s as a function of k which may be increasing or decreasing in its
argument:
s=n(k), n' 20. (52b)

This ambiguity has the motivations discussed in the previous section, and we restrict
our attention to the case<0, * which is sufficient to obtain a unique steady-state pair
(k,S). Furthermore, by linearizing the system consisting of (48a) and (50) about its

steady state, one can check that the linearized system typically exhibits saddle-path
stability” for any initial condition |y in a neighborhood ofk,$), the linearized

system characterizes a unique path converging to it.

* As in the previous section, a relatively large(coefficient of relative risk aversion) ensures
thatn'<0.

¥ As a numerical example, if we take the same parameter values and the same functional form
of the workers’ utility function used in the example of the previous section (see note 23), one

obtainsk = 2 and §=.2. By linearizing the system consisting of (48a) and (50)rachis
steady-state pair, one can derive the following characteristic equation of the linearized system:

A%-5.97246642 +6.5505695 - 1.5460953= 0, where A, =.329616,
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As k and g reach their steady-state values, employment and output follow

their balanced growth path. Along this path, employment and output grow at their
steady-state ratefJY :ﬁS+A’ which is determined in this case, too, only by the

parameters of the model:

Py = Psia = (L-0)[L+Z(M(k,8), k 9] -1. (53)
At steady state, the interest rate is higher as the economy grows faster:
o) 3 k3 k¢ WAY
1472 1-0) [1+sq6()m(k,s),k,s>] =(1+§Y) _ (54)

It is worth noting that with competitive wages, too, the rate of growth does not
depend on the scale of the economy, and thus economies with different initial
endowments of skilled labor and physical capital may grow at the same rate forever,
and differ permanently with respect to their levels qf Kt and output. Rather than
depending on the modality of wage determination, the permanent influence of the
initial conditions stems from the fact that the availability of a large (small) skilled
workforce, which is the product of past history, attracts abundant (scarce) physical
capital, whose presence induces a large (small) number of individuals to qualify for
acquiring skills on the job. However—as we shall see in the next section--this fact by
itself is not sufficient to generate hysteresis.

Competitive determination of wages versus union determination of wages: comparing
the balanced growth paths

At the end of the previous section, we saw how a lagge(which is the
fraction of the experienced workers’ wage that firms pay to their newly hired
employees under union determination of wages) may lower the steady-state rate of
growth of the economy. Thus, it is fair to compare the growth performances of the

A, =1.0131541and A3 = 4.6296962are the solving characteristic roots, implying saddle-
path stability.
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economy under competitive wage determination and under union wage determination
by assuming thaju - Q, i.e., by assuming that, with union wage setting, the pay
differential between experienced workers and apprentices tends fully to reflect the
productivity differential between them. Even under these circumstances,
e=Qv(k,w) is typically higher thane™" = m(k,d(k)) at any level of k: since
e=Qv(k,w) is linked to the skilled workers’ wage that unions negotiate by
exploiting their members’ monopoly over the required skills, it tends to be higher than
the minimum wage at which the trainable workers are willing to work when wages are
determined competitively. Similarly, the skilled workers’ wage is on average lower at
any level of k in the absence of monopoly unions negotiating wages in each location.
To analyze the effects of these differences in expected wage cost on the
balanced growth path of the economy, we can use (50), (51b) and (52a) to verify that
under competitive determination of wages the steady-state value of k must satisfy
_ (L-0)* [1+i(k)a(mk,i(k)), k,i(k)1¢
= 5 -
where for optimality on the demand side of the capital market we must have
z(k,i(k),m(k,i(k)),w)-J =r, and for optimality on the supply side of the capital

él-o)z [1+i(k)q(:;(k,i(k)),k,i(k))]z -1=r(see the dotted-

2(k, i (K), m(k, i (K)), W) - 5 1=r, (55)

market we must hav

line curves in fig. 3).

In the spirit of the previous section, for analytical purposes we distinguish
between the direct impact that institutional differences in wage determination exert on
the long-run equilibrium of the capital market and the impact that they exert on it by
affecting the long-run equilibrium of the trainable labor market (by affecting the
number of unskilled workers willing to participate in this market). Let us suppose that
an unionized economy is subject to a reform which shifts its wage-setting institutions
toward competitive wage determination. Along the new (k,s) schedule that is
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consistent with long-run equilibrium of the capital market, firms will demand more
capital at any level of s and r because the expected marginal profitability of capital is
boosted by the reduction in expected labor cost (the demand curve in fig. 3 shifts
rightwards). Other things being equal, this tends to accelerate steady-state growth and
to increase future profits relatively to current ones, thereby inducing investors to save
less at any level of s and r (the supply curve in fig. 3 shifts leftwards). As a result, the
two curves will intersect at a higher steady-state rate of return on capital, which is

associated with a higher balanced growth path.

FIGURE 3
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Next, consider the effect that long-term adjustment in the trainable labor
market will have on the steady-state growth rate. As wages respond to competitive
forces rather than being union determined, the average entry-wage tends to decline at
any given k and s. Other things being equal, this raises the number of new jobs created
for apprentices. The greater probability of finding a job as apprentice may induce
more people to invest in labor market participation even if they expect to receive
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lower wages once hired. If this is the case, a lower k is required for long-run
equilibrium of the trainable labor market for any given level of s. This will strenghten
the forces already at work on the two sides of the capital market. In the opposite case,
in which the negative influence on labor market participation exerted by lower
expected wages predominates over the positive influence determined by the higher
probability of finding a job, the adjustments required for long-run equilibrium in the
trainable labor market may partially offset the movements of the two curves in the
(K,r) plane resulting from the institutional shift toward competitive wage
determination. In this case, indeed, the relative scarcity of trainable workers can

attenuate the positive impact on expected profitability of lower labor costs. In both
cases, however, we end up havipg >p, andf =T *® a competitive wage-setting

process creates a more dynamic environment in which the economy can grow at a
perpetual rate higher than that possible under union determination of wages.
Economies characterized by the same structural parameters have different long-term
growth performances, depending on the their labor-market institutions.

An important caveat to this conclusion is that, in general, a reform which
gives rise to competitive wage determination is not Pareto improving: along a
balanced growth path the skilled workers (the “insiders” of this economy) are
typically better off when wages are union determified.

» We havef =7 =61-1 if and only if { = 0. Taking the numerical examples of note 23
and 27, in which the same parameters’ values were assigned to economies differing for the
modalities of wage determination (and in whigh — Q under union determination of

wages), we havep, =.0648362> p,, =.0023andf =.0782335> T = 0328839.

In  the numerical examples of note 23 and 27, we have
Uk =3.1168365 Uk =2.8848935
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5. CHARACTERIZATION OF AN EQUILIBRIUM PATH IN A TWO-REGION
ECONOMY

Suppose now that the two economies we have studied in autarky open up so
that there is a single market for capital and a single market for the only output
produced in this two-region world. Both regions share the same parameter values, but
they preserve their specific mode of wage determination. Markets for skilled labor
remain distinct. This amounts to saying that skilled workers do not move from their
own region (for instance, because interregional mobility is relatively costly), while it
is immaterial where the investors are located since they can hold assets of both
regions.

Consistently with previous assumptions, the large number of identical
investors (the firms’ owners) operating in the world economy is normalized to be two.
Again, for simplicity and without loss of generality, we assume that all investors are

entitled to receive an equal share of the firms’ net profits. The representative investor

must decide a contingency plan fﬁig” and K1 in order to maximize:

© [
Eo§9t9(61”)m, (56)
=0 O

n n
Tlyy + My

subject td<t+1+Cit" SA+r)K+ , Where f is the world interest rate,

and the subscripts “U” and “M” denote a variable which belongs—respectively--to the
region in which the wages are union determined and to the region in which the wages
are market determined.

Equilibrium in the market for productive assets requires:

2Ky =Kyt + Kyt (57)

46



and the condition for equilibrium in the product market is the following:
Y+ Yo +(@-0)(K e + Ky ) = 2K g +2C) +Cf +Ci +ClR +Ci. (58)
The investors’ optimal plan must satisfy (32), where now along an equilibrium

path
in IVIUt
Ci :?C(V(kUtlw)nkUt’SUt'kU“'l)+

M it

+ 0 D (Kt »Smt s MKt s St )s K +1, W) 5 (59)

the motion of Myt is governed by (33b), the motion of\ is governed by (49b) and
Wi+ 1=W=W.

An equilibrium path of the world economy is characterized by (31), (32b),
(33), (48), (49) and by

M ut M it
C()+—"D(.
g U c)+ M DO
' IVIUt+1 IVIMt+1
C()+ —"=D(.
9D572n () on ()E

The world interest rate reflects both the anticipation of (relatively) high future profits

= I’t+1 +9d. (60)

generated by the firms located in the more dynamic region and the anticipation of
(relatively) low future profits made by the firms located in the low-growth region.
During the transition to a balanced growth path, this allows the high growth region to
finance its growth process at a cost that is lower than it would be under autarky.
Indeed, the anticipation of a lower growth path in the unionized region mitigates the
wealth effect, which would exert a stronger upward pressure on investors’ current
consumption—and therefore on the interest rate that they require to provide resources

for investment—if they had claims only on the profits of firms located in the high
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growth region. As a result, the region with competitive wage determination is able to
grow along a transition path at a higher rate than under autarky. The opposite applies
to the unionized region.

Given the investors’ utility function in (35), the world interest rate coincides

in the long run with the steady-state interest rate characterizing--in autarky--the

economy whose wages are determined competitis/ély:? (where «#» denotes the
steady-state value of a variable in the two-region economy). The intuition is
straightforward: in the presence of a permanent differential of growth between the two
regions, the share of the investors’ total income generated in each period by the firms
located in the low-growth region becomes asymptotically insignificant, no matter what
the initial endowments of skilled labor of the two regions may be. Therefore, in the
long run, the equilibrium world rate of interest will reflect only the returns obtainable
by investing in the high-growth region. As time passes, and as the scale of the high-
growth economy grows ever larger relatively to the scale of the unionized economy,
the world capital market is increasingly dominated by the investment conditions
prevailing in the high-growth economy.

An important implication of the tendency of the world interest rate
increasingly to reflect the better opportunities for investment existing in the more
dynamic economy is that the steady-state rate of growth of the region with union-

determined wages is lower with an integrated capital market than it is under
autarky:pffU :pj&"U+SU < Py = Pa+s- The reason should again be intuitive: the

higher cost of capital--due to the fact that on the demand side of the capital market
there are firms located in a region in which profitability is higher--discourages

investment by firms located in the region with union-determined wages. In its turn,
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this lower investment activity induces fewer individuals to participate in the labor

market, with a further depressing effect on growth.

6. POSSIBILITY OF MULTIPLE BALANCED GROWTH PATHS
The strategic complementarity between physical capital and trainable labor
creates the possibility of multiple balanced growth paths. This is the case both in the

presence of unions and with competitive wage determination.
Under union wage determination, indeed, a ﬁsy}?,{vt}f’) satisfying (31)

for given trajectories ofirand w need not be unique. In this case, the anticipation of a
larger supply of trainable workers may increase the firms’ expected profitability, thus
boosting the firms’ demand for capital in the economy as a whole, in spite of the
higher union wage resulting from the more favourable trade-off between wage and
probability of employment faced by the skilled workers due to the increased capital
accumulation. In other words, the expected marginal profitability of (physical) capital
may not decrease with a larggt.k because the more abundant supply of trainable
labor reduces the probability of a shortage of apprentices when local circumstances
are favourable and firms want to expand production. In its turn, the more favourable
trade-off between probability of employment and wage leads to a higher expected
utility for the trainable workers, thereby inducing a larger number of unskilled
workers to participate actively in the formal labor market. This validates firms’
optimistic expectations. The opposite may happen if firms anticipate a smaller supply
of trainable workers. In both cases, however, firms’ expectations may be fulfilled

because they give rise to an increase (or a decrease) in the capital stock which induces
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both the local unions and the unskilled workers to behave consistently with those
expectations.

Under competitive wage determination, the potential for multiple balanced
growth paths depends on the fact that the minimum wage at which the newly hired
workers are willing to accept a job tends to decrease when the economy is expected to
move along a higher growth path. In this case, in fact, the differential in lifetime well-
being between remaining an unskilled workers and acquiring the requisite skills is
larger. Moreover, the increased number of workers who decide to participate in the
labor market at any expected entry-wage moderates the apprentices’ wage in the case
of favourable local shocks. This decline in trainable labor cost along a higher growth
path prevents the expected marginal productivity of capital from falling as the capital-
skilled labor ratio increases. Thus, firms’ expectations of higher profitability along a
growth path characterized by more investment in capital may be self-fulfilling
precisely because of the increased participation in the trainable labor market that
results from the rise in investment.

No matter what the modalities of wage determination are, the potential for
multiple balanced growth paths cannot actualize itself if the equilibrium rental rate of
capital is very sensitive to changes in capital demand. A higher growth path cannot be
sustainable if the rise in interest rate required by the investors to meet the demand for
the additional investment necessary to accelerate the growth process is too high
relative to the increment in discounted profits generated by boosting growth. In
general, in fact, the interest rate must be higher to meet a larger demand for physical
capital in order to stimulate investors to hold more productive assets. This is
especially true if we consider that a higher growth path is associated with an increase

in the expected sequence of discounted dividends paid to investors, and thus reduces
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the amount of saving that they are willing to provide at any level of the interest rate.
Therefore, the potential for multiple equilibrium paths is able to actualize itself only if

the investors’ preference for smoothing consumption over time is weakdse to

0), so that they are willing to finance higher growth for a modest increase in the rate of
return on capital. In the limiting case in whi¢k0 (constant marginal utility of
consumption), different permanent rates of growth are consistent with the same
equilibrium rate of return on capital. If the rate of return on capital required by the
investors remained unchanged as capital investment increases, there would be a larger
differential in permanent rates of growth between a high growth and a low growth
steady state. In these circumstances, in fact, there is no upward pressure on the cost of
capital as firms demand more capital: no increase in the cost of capital can dampen the
potential of a permanently higher rate of growth created by the positive externalities
generated by the investment activity.

It is evident from the previous discussion why the existence of multiple
balanced growth paths requires, under union determination of wagels>habr at
least some range of values of’lalong the curve giving the combinations of k and s
consistent with the long-run equilibrium of the capital market, there must be an
interval of values of k within which an increment of s increases the expected marginal
profitability of capital more than the rate of return required by the investors. It is
possible to verify that this is actually the case when multiple steady-state pairs of k

and s exist (see figures 4 and 5). Typically, we can have two steady-state pairs

* Similarly, under competitive wage determination, the existence of multiple steady-state rate
of growth requires that n’>0 for at least some range of values of k. The following discussion on
multiple balanced growth paths applies also to an economy with competitive determination of
wages.
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(k",5") and (k',3'), such thatk" > k' ands" >3 .* For the case in whic§ >0,
numerical examples show that, linearizing the system consisting of (31a) and (36)
around these steady states, the linearized system characterizes a unique ypeatl of k

St converging to (Rh,éh) for any given | in a neighborhood ok, while it

characterizes a continuum of paths converging(ﬁb, §') for any given g in a

32

neighborhood ofk' * For the case in whiclf =0, the system governing land $

reduces to a single first-order difference equation, the motion{ cdinll ¢ is

completely governed by forward-looking expectations (the initial conditiomalo&s

not play a role in determining the dynamics qf dnd §), and the system can

* As numerical examples, leth(c)=9.25765183 u(v)=v; and uw)=w=.1, Q =.25,
u=.2681247 ¢ =.03,a =.75 3 =.4333714, 1 =.8617753¢ =.025, n=1,

5 =.28255, we getk" =.1, s"=.2, p =.0083379 k'=.0988142, § =.1

and P =-.0106306 Letting h(c)=.0123832,u(vy)=v; and uw)=w=.1, Q =.25 n=1,
u=.2681247 o =.03,a =.75, 3 =.4906097, T =.8247422¢ =0,

5 =.2290823,we getk" =.1, 3" =.2, p! =.0083379 k' =.0986489, § =.1

and p\, = -.0106358

® In the first numerical example of the preceeding note, the characteristic equation of the
system obtained by linearizing (31a) and (36) arou(‘l?ih,Eh) is the following:

A% -8.62415823% +7.5331318 +.1914909= 0, from which one can obtain the
characteristic rootsA; =-.0247185A, =1.0147784 and A3 =7.6340984 while the
characteristic equation of the system obtained by linearizing (31a) and (QBﬁ)MEI ,§|) is

the following: A%-9.0816482° +7.6891839 +.2878336=0, from which we can
obtain the characteristic roofy =-.0359049 A, =.9858373and A3 =8.1317157
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immediately jump to one of its two long-run equilibria, or it can follow one among a

continuum of paths converging (E' ,§') in a neighborhood of if (see fig. 6).

FIGURE 4
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*In the second numerical example of note 31, (31a) can be rewritten as a first-order difference
equation in k only, by using the fact that (36) implicitly defineg @ a function of k

Linearizing this difference equation around' yields the following characteristic equation:
A-1.021070% 0, from which one can obtain the characteristic rdot 1.0210701

while the characteristic equation obtained by linearizing (31a) arddnis the following:
A -.9812596= 0, from which one can obtain the characteristic rodtss .9812596
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FIGURE 5
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FIGURE 6
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It is worth noting that the rate of growth of employment and ouput is

permanently higher a(RhSh) than it is along the balanced growth path associated
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with (k',s'): ﬁ? = ﬁé‘+ A > ﬁ\'( = ﬁls+ A - The associated steady-state interest rates

h o+l 34

are:t =71 .

Given the cumulative nature of the growth process, the levels of output and
employment of an economy moving along a path characterize(&rhyéh) diverge

over time from the employment and output levels of a structurally similar economy

starting with equal initial endowmentsgKand My but moving along a path
characterized by(R',§'). This implies that in the presence of multiple balanced

growth paths, the «animal spirits» of capital-market participants may determine
irreversible long-lasting effects on economic performances. If capital-market
participants are convinced that the growth path characterized by a high rate of capital
accumulation is not sustainable because firms’ profitability will be too low to
guarantee a sufficiently high rate of return on a larger amount of productive assets,
their pessimism will prove self-fulfilling. Indeed, low capital investment will reduce
workers’ investment in labor-market participation, thus depressing firms’ expected
profitability and inducing the economy to move along a low-growth equilibrium path:
real interest, real wage and employment will be lower than they would be in a high
growth scenario. The notion itself of «natural» rates of interest and unemployment
loses its significance in this context.

Finally, it should be emphasized that a high-growth equilibrium path is always
Pareto superior than a low growth path. Indeed, in a high growth regime i) investors
enjoy a higher rate of return on their accumulated wealth, ii) the skilled workers are

able to exploit a more favourable trade-off between real wage and the probability of

* Again, one hag" =7' =91 -1 ifand onlyif{ =0.

55



being employed, thus increasing their expected lifetime sequence of discounted
utilities, iii) the apprentices’ wages are higher, iv) a larger number of workers have the
opportunity to be trained on the job and increase their human wealth, and v) the

lifetime prospects of an unskilled worker remain unchanged.

7. FISCAL TRANSFERS AND CONVERGENCE

The intention now is to show that once the rigidity in the value of the workers’
outside option is removed, namely oncq 8 sensitive to general economic
conditions, the mechanism generating persistence (on-the-job-training) is unable to
prevent initial differences in endowments of reproducible assets between economies
similar in any other respect from fading away in the long run. The most natural way to
do so is by assuming that the workers’ outside option depends on fiscal transfers in
support of jobless households.
Autarky

Fiscal transfers must be financed by collecting taxes:
w, = Tax; ,

N¢-(Ag+S)

where Tax are the total tax revenues in period t agdsNhe total number of workers

(61)

in period t. Assuming that all the workers without jobs devote their entire income to

consumption, the product-market equilibrium condition can be rewritten as
— i k
The tax base is the income on wealth that is not reinvested (capital investment

is tax deductable), namely that portion of the investors’ income devoted to

consumption. Therefore, in the case of union-determined wages, we have
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Tax; = V%C(V(kt’wt)’kt’St’kt+1)’ O<y<l, (63)

where y is the tax rate and:(.) is given in (33a). An economy with a low

employment rate is both an economy in which the tax base for financing the welfare
benefits paid to the jobless is reduced and an economy in which there is a large
number of households to support with fiscal transfers. The combination of these two
effects inevitably decreases the value of the workers’ outside option.

To model the dynamics of ywwe must use the laws of motion of Bnd
At+S;. The total population of workers evolves according to:
N+ =(1-0 +&)N, € >0, (64)
where & is the birth rate, while the employed workforce evolves in an unionized
economy according to:
St + Ay = M p(v(ke, wi), Ke) +sia(vike, wi), Ky, sp)l (65)
where the dynamics of Ms given in (33Db).

Therefore, in an unionized economy, (61) can be rewritten as

W C(v(ke, W), Ky, St Kesg) ’ Mt (66a)
TGPk W), ko) s wo ks

where g evolves according to

(- 0)[1+sq(v(ke, We), Ky,
1-0+¢&

diyq = d; Sl , dg given. (67a)

Adding equations (66a) and (67a) to (31a) and (36) yields the extended system
in ki, & and g governing the evolution of the unionized economy whegnisv
determined endogenously. Note thaf &, and ¢ determine the dynamics of the

employment rate (emprajesince
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A
emprate = o[ p(v(ky, W), k) + vk, W), ki, )], emprate = L5 (68a)
t

Similarly, under competitive wage determination, (61) can be rewritten as

W, = ydD(K¢, S, m(Ky,St), Kie1, W) , (66b)
n{l- di[ p(wy, ki) +sa(m(ky, sy), ktvst)]}

wherep(.), which is the fraction of the skilled workforce employed in t, is obtained by

substituting wfor vt in (22), and gevolves according to

i, (1-0)[1+st1q_(;n(+kgst)7kt’st)]  do given. (67b)

disq =

Adding equations (66b) and (67b) to (48a) and (50) yields the extended
system in k &, and g governing the evolution of the economy under competitive
wage setting when s determined endogenously. In this case, we have
emprate = di[ p(wy, ki) +sa(m(ky,st), Ky, sp)] - (68b)

Once  is allowed to respond to general economic conditions, the workers
living in an economy which inherits lower stocks of physical capital and skilled labor
from the past have poorer alternative options if they remain out of work than do the
workers of a region that has inherited from the past higher stocks of physical capital
and skilled labor. Wage determination will be affected by this difference in the value
of the workers’ outside option. An adjustment process, therefore, takes place which
induces economies characterized by the same structural and institutional features but
with different initial endowments of skilled labor and capital to converge in the long
run to the same output level, «natural» rate of employment and value of the workers’
ouside option.

This adjustment process occurs under both union and competitive wage
determination. Indeed, by setting+k=ki+1=k;, S+1=% and g+1=0; in equations
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(66a), (67a), (31a) and (36), one can obtain a steady-state triple (k*,s*,d*), which
implies that under union determination of wages the steady-state employment rate,
emprate*, depends only on the parameter values of the economy, and that the steady-
state rate of growth of the economy coincides with the rate of growth of the workers’
population. Similarly, in the case in which wages are determined competitively, one
can obtain a steady-state triple (k°,s°d°®), which implies that the steady-state
employment rate, emprate®, depends only on the parameter values of the economy,
and that the steady-state rate of growth of the economy coincides with the rate of
growth of the workers’ population. However, one can check that emprate®>emprate*:
steady-state levels of output per capita and employment rate (the natural employment
rate) are higher in an economy with competitive wage determination than they are in
an unionized economy. Indeed, as the process of wage determination is dominated by
the insidersceteris paribughe wage pressure is stronger. Therefore, the value of the
outside option must be lower in order to keep labor cost under control and to stimulate
firms to invest at a rate which allows the economy to grow at the same rate as the
workers’ population (A>w*). Given the tax ratg, the value of the outside option is
lower if and only if the level of output per capita and the employment rate are lower.
Another important implication of the existence of fiscal transfers in favour of
the jobless is that--given the modalities of wage determination--a higher tax rate tends
to depress the natural employment ra?e—e:map;ate* < Qand —aerr(;p:/raté <0. As a
larger share of total resources is devoted to supporting the jobless, the steady-state rate
of employment must decline in order to prevent w* (Griwthe case of competitive
wage determination) from increasing and pushing up the wages. Higher wages,

indeed, would be inconsistent with that rate of capital of capital investment required to
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make the economy grow at the same rate as the workers’ population. Since both w*
and w do not change witly, one can conclude that—given the modalities of wage
determination—a steady state associated with a lgwsePareto superior with respect
to a steady state associated with a highér fact, at the steady state associated with a
lower y, fewer workers are jobless, investors’ consumption is higher, while the
employed and the jobless workers have the same income. However, along a transition
path, workers can be worse off when the share of resources devoted to support the
jobless is reduced because in the short term this will lower the value of their outside
option.
Two-region economy

Suppose that two regional economies sharing the same parameters’ values and
the same wage-setting institutions are fully integrated and that investors’ consumption
is taxed by the national government in order to pay equal benefits to all the jobless no
matter in which region they are located. For simplicity and without loss of generality,
we assume that the two regions have the same initial populatigg=W&=Np) and
physical capital to skilled labor ratio Njg=ksg=kp),” where the subscripts «N» and
«S» denote, respectively, the «northern» region and «southern» region of this two-
region economy.

Consistently with section 5, the equations for equilibrium in the market for
productive assets and in the product market can be rewritten, respectively, as
2K=KNt=K st (69)

and

¥ Given this assumption on the initial physical capital-skilled labor ratio, it is not only at steady
state but also along a transition path that no worker is willing to migrate into the other region
even if the cost of moving is negligible.

60



Yot + Yo+ (1-0)(K g +Kgp) = 2K 4q +2C) + G + CEf + CRi +C47 +
+(2N¢ - At -Ast - St - Ssp)Wr - (70)
In an unionized economy, each workless household receives a net benefit

given by
W, = y(dne +dst)C(v(Ki,Wy), Ky, St:Kie1) 71)

t = )

n{2- (de +ds)l POv(K e, W), Ke) +Sea(V(K g, W), Ky 8T}

where ¢yt and &t evolve, respectively, according to

(1-0)[1+sq(v(ke, Wy), Ky,
1l-0+¢

Sl , dnit given,

dnt+1 = At

(72a)
and

(1-o)[1+sq(v(ky, wy), Ky,
1l-0+¢&

dst+1 = ds St)] , dstgiven. (72b)

Adding equations (72) to (31a) and (36) yields the extended systesin k
dnt and dst governing the evolution of the two-region unionized economy whes w
determined endogenously.

Since there is a unique steady-state value of the outside option that is
consistent with employment and output growing at the same rate as population does,
one can easily check that the natural rate of employment in the North (South) is a
decreasing function of the natural rate of employment in the South (North):
aempraté;

*

demprate

< 0. Indeed, given the tax rate, lower levels of output and employment

in the South (North) shrink the tax base and increase the number of households in

need of government support, thereby exerting nationwide a downward pressure on the
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value of the workers’ outside option, which allows the North (South) to raise
production and employment without pushing up the wages. A similar analysis applies

also to the case where wages are determined competitively.

8. SUMMARY OF THE MAIN RESULTS

The model presented in this paper has four main implications:
i) Structurally similar economies sharing the same modalities of wage determination
may display permanent differentials in per capita output and employment rate. The
presence of wage-negotiating unions has been shown to be irrelevant with respect to
the tendency of economies characterized by the same structural features, i.e., by the
same parameter values, forever to have different levels of per capita output and
employment rates if their initial endowments of physical capital and skilled labor
differ. The fact that a mechanism causing persistence (on-the-job-training) is at work
is a necessary but not sufficient condition for this tendency to come about. Indeed, for
there to be permanent disparities among structurally and institutionally similar
economies (full hysteresis) it is crucial that jobless workers achieve an utility level
which is immune to movements in the volume of production and employment. In
other words, there is an absence of convergence in the levels of output and
employment when the monetized value of the workers’ alternative option does not
respond to changes in output and employment. In this case, there is no incentive for
workers to migrate into the richer economy. Conversely, as the workers’ outside
opportunities are affected by the overall performance of the economy, structurally and
institutionally similar economies characterized by different initial endowments of

skilled labor and physical capital converge to the same level of output per capita and
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to the same «natural» rate of employment, i.e., steady-state fraction of the working-
age population that is employed.

ii) However, as the monetized value of the workers’ alternative options is rigid and
does not respond to general economic conditions, it is shown that the modes of wage
determination are able to affect the long-term growth path of the economy (and the
employment level) by influencing expected profitability—and therefore the incentive
to firms to invest—and workers’ willingness to participate in the labor market: other
things being equal, the steady-state rate of growth is higher when wages are
determined competitively rather than being negotiated by unions. Assessing this
result, it should be noted that--in general--institutional reforms which shift the wage-
setting process from union determination of wages to competitive wage determination
are not Pareto-improving: insiders prefer to have wages negotiating by their unions.
Moreover, when the workers’ outside opportunities depend on fiscal transfers which
respond to general economic conditions, the natural rate of employment to which an
economy converges is higher when wages are determined competitively, and--other
things being equal—when the tax rate is lower and a reduced share of total resources
is devoted to supporting the jobless. Finally, in the presence of a central government
paying equal benefits to all jobless househols living in a two-region economy, the
natural employment rate of a region is higher—other things being equal-- the lower is
the natural rate of employment of the other region.

iii) The anticipation of an acceleration of growth causes a positive wealth effect due to
the expectation of higher future firms’ profits, thus pushing current savings down. In
the context of a closed economy, where the resources for financing the additional
investment necessary to fuel growth can be augmented only by increasing domestic

savings, this implies that to move the economy along a higher growth path the rate of
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return on savings must increase so as to dominate the wealth effect and stimulate
saving. Typically, the positive permanent effect exerted on the growth rate by some
favourable shift in labor-market institutions or in the market psychology will be
partially offset by a rising equilibrium cost of capital: a permanently higher growth
rate is associated with a higher steady-state rate of interest. In the context of an open
economy, this constraint is less binding, and the growth potentialities of an economy
enjoying a competitive advantage due to the modalities of wage determination can be
better exploited at the expenses of economies less able to attract investment because
of their labor-market institutions. Indeed, in the presence of an integrated world
capital market, investment in a region which tends to grow more can be financed at
least partially from abroad by attracting resources from regions in which profitability
is expected to be lower, thereby raising the cost of capital of the latter and determining
a larger differential between their long-term growth performances. Therefore, as the
modalities of wage determination vary across regions, the interregional integration of
the capital market permanently reduces the rate of growth of the region offering the
worst prospects to investors because of the role played by the unions in wage
determination. This is because the cost of capital (the world interest rate) tends
asymptotically to equalize the rate of return on capital that the region characterized by
the highest profitability and growth rate is able to offer to investors. In such a region,
the possibility to draw from the world capital market can accelerate growth only
temporarily, since--in the long run--the moderating influence on the world interest rate
of the lower rate of return on investment prevailing in the less competitive regions
tends to vanish.

iv) When the workers’ outside option is rigid, the current state of the «fundamentals»

may not allow determination of a unique growth path consistent with a sustainable
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macroeconomic equilibrium: given two structurally and institutionally (sharing the
same modalities of wage determination) similar economies having the same current
endowments of physical capital and skilled labor, there may be a differential in growth
performance in favour of the economy whose growth potentialities are evaluated more
optimistically by those participating in the capital market. In this context, in fact, the
«average opinion» of participants in the capital market may play a role in the
«selection» of one among the multiple equilibrium paths along which an economy
may move, while the notion of a «natural» interest rate loses its significance, since
identical economies may move permanently along balanced growth paths associated

with different steady-state rates of interest.

65



REFERENCES

Acemoglu, D. (1996), "A Microfoundation for Social Increasing Returns in Human
Capital”,Quaterly Journal of Economicd11, 779-804.

Attanasio, O. and F. Padoa Schioppa (1991), «Regional Inequalities, Migration ad
Mismatch in Italy: 1960-86», in F. Padoa Schioppa (edismatch and Labour
Mobility, Cambridge: Cambridge University Press.

Banca d’ltalia (1995), «Indagine campionaria sul mercato del lavd@obettino
Economicg No. 25, October.

Bentolila, S. and J. Jimeno (1998), «Regional unemployment persistence (Spain 1976-
94)»,Labour Economicsb, 1, 25-52.

Blanchard, O. and J. Wolfers (1999), «The Role of Shocks and Institutions in the Rise
of European Unemployment: the Aggregate Evidence», Working Paper No. 7282,
National Bureau of Economic Research, Cambridge Mass.

Blanchflower, D. and A. Oswald (1994yhe Wage CurveMIT Press: Cambridge
Mass.

Bodo G. and P. Sestito (1991 vie dello sviluppoBologna: il Mulino.

Boltho, A., W. Carlin and P. Scaramozzino (1995), « Will East Germany Become a
New Mezzogiorno?», Discussion Paper No. 1257, Center for Economic Policy
Research, London.

Bonatti, L. and C. Borzaga (1998), «Labour market institutions and the North-South
divide in Italy» in L. van der Laan and S.M. Ruesga J{edsstitutions and Labour
Markets in EuropeBrookfield: Ashgate.

Brunello, G., C. Lupi and P. Ordine (1999), «Widening Differences in Italian Regional
Unemployment», paper prepared for the Conference «The Impact of Increased
Economic Integration on Italy and the Rest of Europe», Washington, Georgetown
University, 30 April-2 May.

66



Burdett, K. and E. Smith (1995), "The Low-Skill Trap”, Discussion Paper No. 95-40,
Department of Economics, University of British Columbia.

Caniéls, M., J. Fagerberg and B. Verspagen (1997), «Technology, growth and
unemployment across European regiofegional Studies31, No. 5, 457-66.

Casavola, P., A. Gavosto and P. Sestito (1995), «Salari e mercato del lavoro locale»,
Lavoro e relazioni industriali2, 39-83.

Cellini, R. and A. Scorcu (1997), «How many Italies? What data show about growth
and convergence across lItalian regions (1970-2Bwori di rassegna dell’'ISCONo.
1, 93-124.

Ciocca, P. and G. Nardozzi (1999he High Price of Money: an Interpretation of
World Interest Rated.ondon: Oxford University Press.

Colander, D. and H. van Ees (1996), "Post Walrasian macroeconomic policy" in
Colander D. (ed.),Beyond Microfoundations: Post Walrasian Macroeconomics
Cambridge: Cambridge University Press.

Cosci, S. and F. Mattesini (1995), «Convergenza e crescita in Italia: un’analisi su dati
provinciali»,Rivista di politica economica5, No. 4, 35-68.

Decressin, J. and A. Fatds (1995), «Regional labor dynamics in EuBpepean
Economic Reviens9, 1627-55.

De Long, J.B. and L.H. Summers (1992), «Equipment Investment and Economic
Growth: How Strong is the Nexus®Brookings Papers on Economic Activig; 157-
211.

Fabiani, S. and G. Pellegrini (1997), «Education, infrastructure, geography and
growth: an empirical analysis of the development of Italian provinces», Temi di
discussione, No. 323, Banca d’Italia, Rome.

Fagerberg, J. and B. Verspagen (1996), «Heading for Divergence? Regional growth in
Europe reconsidered3ournal of Common Market Studje3t, 431-48.

67



Faini, R. (1995), «Stesso lavoro, diverso salario?» in F. Galimberti et al. (gs.),
nuove frontiere della politica economijddilan: il Sole 24.

Faini, R. (1999), «Trade unions and regional developmda@sppean Economic
Review 43, 457-74.

Faini, R., G. Galli and F. Rossi (1996), «Mobilita e disoccupazione in Italia: un’analisi
dell'offerta di lavoro», in G. Galli (ed.l.a mobilita della societa italianavol. 1,
Rome: SIPI.

Hahn, F. and R. Solow (199%), Critical Essay on Modern Macroeconomic Theory
Cambridge, Mass.: The MIT Press.

Haskel, J. and C. Martin (1996), «Skill Shortages, Productivity Growth and Wage
Inflation», in A.L. Booth and D.J. Snower (edsAcquiring Skills Cambridge:
Cambridge University Press.

Istituto G. Tagliacarne (1996), «I problemi del mercato del lavdBarsometro delle
imprese March.

Leijonhufvud, A. (1995), "Three Items for the Macroeconomic Agenda”, paper
prepared for the Conference "The Future of Macroeconomics”, University of Trento,
29 May.

Mauro P., E. Prasad and A. Spilimbergo (1999), »Perspectives on Regional
Unemployment in Europe», IMF Occasional Paper No.177, International Monetary
Fund, Washington.

Mazzotta, F. (1998), «Reservation wages in Italy: an estimate on the ‘new’ panel
ISTAT», mimeo, University of Salerno.

Micossi, S. and G. Tullio (1991), «Fiscal Imbalances, Economic Distortions and the
Long Run Performance of the Italian Economy», Quaderni di ricerca dell’Osservatorio
e centro studi monetari, No. 9, LUISS, Rome.

Neven, D. and C. Gouyette (1995), «Regional Convergence in the European
Community» Journal of Common Market Studje33, 47-65.

68



Nickell, S. (1997), «Unemployment and Labor Market Regidities: Europe versus
North America» Journal of Economic Perpectivekl, No. 3, 55-74.

Obstfeld, M. and G. Peri (1998), «Regional non-adjustment and fiscal policy»,
Economic Policy207-59.

OECD (1991), "Enterprise-Related Training", in OEGnployment Outlook 1991
Paris: OECD Publications.

Paci, R. and F. Saba (1998), «The empirics of regional economic growth in Italy
(1951-1993)»Rivista internazionale di Scienze Economiche e Sodia)i515-42.

Paganetto, L. and P.L. Scandizzo (1996), «The Role of Education and Knowledge in
Endogenous Growth», paper presented at the VIII Villa Mondragone International
Economic Seminar, June.

Phelps, E.S. (1994%tructural SlumpsCambridge, Mass.: Harvard University Press.
Phelps, E.S. (1997Rewarding WorkCambridge, Mass.: Harvard University Press.
Pissarides, C.A. (1998), «The impact of employment tax cuts on unemployment and
wages; the role of unemployment benefits and tax structitesgpean Economic

Review 42, 155-83.

Redding, S. (1996), "The Low-Skill, Low-Quality Trap: Strategic Complementarities
between Human Capital and R&CEconomic Journall06, 458-470.

Saint-Paul, G. (1994a), «Unemployment and Increasing Private Returns to Human
Capital», CEPR Discussion Paper.

Saint-Paul, G. (1994b), «Unemployment, Wage Rigidity and the Returns to
Education»European Economic Revie@&8, 891-98.

Snower, D.J. (1996), "The Low-Skill, Bad-Job Trap" in A.L. Booth and D.J. Snower
(eds.),Acquiring Skills Cambridge: Cambridge University Press.

69



Soskice, D. (1990), "Wage Determination: The Changing Role of Institutions in
Advanced Industrialized Countrie©xford Review of Economic Poljdy, 36-61.

70



Elenco dei papers del Dipartimento di Economia

1989. 1. Knowledge and Prediction of Economic Behaviour: Towards A Constructivist
Approach. by Roberto Tamborini.

1989. 2. Export Stabilization and Optimal Currency Baskets: the Case of Latin
AmericanCountries. by Renzo G.Avesani Giampiero M. Gallo and Peter Pauly.

1989. 3. Quali garanzie per i sottoscrittori di titoli di Stato? Una rilettura del
rapporto della Commissione Economica dell' Assemblea Costituente di Franco
Spinelli e Danilo Vismara.

(What Guarantees to the Treasury Bill Holders? The Report of the Assemblea
Costituente Economic Commission Reconsidered by Franco Spinelli and Danilo
Vismara.)

1989. 4. L'intervento pubblico nell'economia della "Venezia Tridentina" durante
l'immediato dopoguerra di Angelo Moioli.

(The Public Intervention in "Venezia Tridentina" Economy in the First War
Aftermath by Angelo Moioli.)

1989. 5. L'economia lombarda verso la maturita dell'equilibrio agricolo-commerciale
durante I'eta delle riforme di Angelo Moioli.

(The Lombard Economy Towards the Agriculture-Trade Equilibrium in the Reform
Age by Angelo Moioli.)

1989. 6. L'identificazione delle allocazioni dei fattori produttivi con il duale. di
Quirino Paris e di Luciano Pilati.

(Identification of Factor Allocations Through the Dual Approach by Quirino Paris
and Luciano Pilati.)

1990. 1. Le scelte organizzative e localizzative dell'amministrazione postale: un
modello intrpretativo.di Gianfranco Cerea.

(The Post Service's Organizational and Locational Choices: An Interpretative Model
by Gianfranco Cerea.)

71



1990. 2. Towards a Consistent Characterization of the Financial Economy. by
Roberto Tamborini.

1990. 3. Nuova macroeconomia classica ed equilibrio economico generale:
considerazioni sulla pretesa matrice walrasiana della N.M.C. di Giuseppe
Chirichiello.

(New Classical Macroeconomics and General Equilibrium: Some Notes on the Alleged
Walrasian Matrix of the N.C.M.by Giuseppe Chirichiello.)

1990. 4. Exchange Rate Changes and Price Determination in Polypolistic Markets. by
Roberto Tamborini.

1990. 5. Congestione urbana e politiche del traffico. Un'analisi economica di
Giuseppe Folloni e Gianluigi Gorla.

(Urban Congestion and Traffic Policy. An Economic Analysis by Giuseppe Folloni
and Gianluigi Gorla.)

1990. 6. I ruolo della qualita nella domanda di servizi pubblici. Un metodo di analisi
empirica di Luigi Mittone.

(The Role of Quality in the Demand for Public Services. A Methodology for Empirical
Analysis by Luigi Mittone.)

1991. 1. Consumer Behaviour under Conditions of Incomplete Information on
Quality: a Note by Pilati Luciano and Giuseppe Ricci.

1991. 2. Current Account and Budget Deficit in an Interdependent World by Luigi
Bosco.

1991. 3. Scelte di consumo, qualita incerta e razionalita limitata di Luigi Mittone e
Roberto Tamborini.

(Consumer Choice, Unknown Quality and Bounded Rationality by Luigi Mittone
and Roberto Tamborini.)

1991. 4. Jumping in the Band: Undeclared Intervention Thresholds in a Target Zone
by Renzo G. Avesani and Giampiero M. Gallo.

72



1991. 5 The World Tranfer Problem. Capital Flows and the Adjustment of Payments
by Roberto Tamborini.

1992.1 Can People Learn Rational Expectations? An Ecological Approach by Pier
Luigi Sacco.

1992.2 On Cash Dividends as a Social Institution by Luca Beltrametti.

1992.3 Politica tariffaria e politica informativa nell' offerta di servizi pubblici di Luigi
Mittone
(Pricing and Information Policy in the Supply of Public Services by Luigi Mittone.)

1992.4 Technological Change, Technological Systems, Factors of Production by
Gilberto Antonelli and Giovanni Pegoretti.

1992.5 Note in tema di progresso tecnico di Geremia Gios e Claudio Miglierina.
(Notes on Technical Progress, by Geremia Gios and Claudio Miglierina).

1992.6 Deflation in Input Output Tables by Giuseppe Folloni and Claudio
Miglierina.

1992.7 Riduzione della complessita decisionale: politiche normative e produzione di
informazione di Luigi Mittone

(Reduction in decision complexity: normative policies and information production by
Luigi Mittone)

1992.8 Single Market Emu and Widening. Responses to Three Institutional Shocks in
the European Community by Pier Carlo Padoan and Marcello Pericoli

1993.1 La tutela dei soggetti "privi di mezzi": Criteri e procedure per la valutazione
della condizione economica di Gianfranco Cerea

(Public policies for the poor: criteria and procedures for a novel means test by
Gianfranco Cerea )

1993.2 La tutela dei soggetti "privi di mezzi": un modello matematico per la
rappresentazione della condizione economica di Wolfgang J. Irler

73



(Public policies for the poor: a mathematical model for a novel means test by
Wolfgang ].Irler)

1993.3 Quasi-markets and Uncertainty: the Case of General Proctice Service by Luigi
Mittone

1993.4 Aggregation of Individual Demand Functions and Convergence to Walrasian
Equilibria by Dario Paternoster

1993.5 A Learning Experiment with Classifier System: the Determinants of the
Dollar-Mark Exchange Rate by Luca Beltrametti, Luigi Marengo and Roberto
Tamborini

1993.6 Alcune considerazioni sui paesi a sviluppo recente di  Silvio
Goglio
(Latecomer Countries: Evidence and Comments by Silvio Goglio)

1993.7 Italia ed Europa: mnote sulla crisi  dello SME di Luigi
Bosco
(Italy and Europe: Notes on the Crisis of the EMS by Luigi Bosco)

1993.8 Un contributo all'analisi del mutamento strutturale nei modelli input-output
di Gabriella Berloffa

(Measuring Structural Change in Input-Output Models: a Contribution by
Gabriella Berloffa)

1993.9 On Competing Theories of Economic Growth: a Cross-country Evidence by
Maurizio Pugno

1993.10 Le obbligazioni comunali di Carlo Buratti (Municipal Bonds by Carlo
Buratti)

1993.11 Due saggi sull'organizzazione e il finanziamento della scuola statale di
Carlo Buratti

(Two Essays on the Organization and Financing of Italian State Schools by Carlo
Buratti

74



1994.1 Un'interpretazione della crescita regionale: leaders, attivita indotte e
conseguenze di policy di Giuseppe Folloni e Silvio Giove.

(A Hypothesis about regional Growth: Leaders, induced Activities and Policy by
Giuseppe Folloni and Silvio Giove).

1994.2 Tax evasion and moral constraints: some experimental evidence by Luigi
Bosco and Luigi Mittone.

1995.1 A Kaldorian Model of Economic Growth with Shortage of Labour and
Innovations by Maurizio Pugno.

1995.2 A che punto é la storia d'impresa? Una riflessione storiografica e due ricerche
sul campo a cura di Luigi Trezzi.

1995.3 I futuro dell'impresa cooperativa: tra sistemi, reti ed ibridazioni di Luciano
Pilati.

(The future of the cooperative enterprise: among systems, networks and hybridisation
by Luciano Pilati).

1995.4 Sulla possibile indeterminatezza di un sistema pensionistico in perfetto
equilibrio finanziario di Luca Beltrametti e Luigi Bonatti.

(On the indeterminacy of a perfectly balanced social security system by Luca
Beltrametti and Luigi Bonatti).

1995.5 Two Goodwinian Models of Economic Growth for East Asian NICs by
Maurizio Pugno.

1995.6 Increasing Returns and Externalities: Introducing Spatial Diffusion into
Krugman's Economic Geography by Giuseppe Folloni and Gianluigi Gorla.
1995.7 Benefit of Economic Policy Cooperation in a Model with Current Account
Dynamics and Budget Deficit by Luigi Bosco.

1995.8 Coalition and Cooperation in Interdependent Economies by Luigi Bosco.

75



1995.9 La finanza pubblica italiana e l'ingresso nell'unione monetaria europea di
Ferdinando Targetti.
(Italian Public Finance and the Entry in the EMU by Ferdinando Targetti)

1996.1 Employment, Growth and Income Inequality: some open Questions by
Annamaria Simonazzi and Paola Villa.

1996.2 Keynes' Idea of Uncertainty: a Proposal for its Quantification by Guido
Fioretti.

1996.3 The Persistence of a "Low-Skill, Bad-Job Trap" in a Dynamic Model of a Dual
Labor Market by Luigi Bonatti.

1996.4 Lebanon: from Development to Civil War by Silvio Goglio.

1996.5 A Mediterranean Perspective on the Break-Down of the Relationship between
Participation and Fertility by Francesca Bettio and Paola Villa.

1996.6 Is there any persistence in innovative activities? by Elena Cefis.

1997.1 Imprenditorialitd nelle alpi fra eta moderna e contemporanea a cura di Luigi
Trezzi.

1997.2 1l costo del denaro e uno strumento anti-inflazionistico? di Roberto
Tamborini.

(Is the Interest Rate an Anti-Inflationary Tool? by Roberto Tamborini).

1997.3 A Stability Pact for the EMU? by Roberto Tamborini.

19974 Mr Keynes and the Moderns by Axel Leijonhufvud.

1997.5 The Wicksellian Heritage by Axel Leijonhufvud.

1997.6 On pension policies in open economies by Luca Beltrametti and Luigi
Bonatti.

76



1997.7 The Multi-Stakeholders Versus the Nonprofit Organisation by Carlo
Borzaga and Luigi Mittone.

1997.8 How can the Choice of a Tme-Consistent Monetary Policy have Systematic
Real Effects? by Luigi Bonatti.

1997.9 Negative Externalities as the Cause of Growth in a Neoclassical Model by
Stefano Bartolini and Luigi Bonatti.

1997.10 Externalities and Growth in an Evolutionary Game by Angelo Antoci and
Stefano Bartolini.

1997.11 An Investigation into the New Keynesian Macroeconomics of Imperfect
Capital Markets by Roberto Tamborini.

1998.1 Assessing Accuracy in Transition Probability Matrices by Elena Cefis and
Giuseppe Espa.

1998.2 Microfoundations: Adaptative or Optimizing? by Axel Leijonhufvud.

1998.3 Clower’s intellectual voyage: the ‘Ariadne’s thread” of continuity through
changes by Elisabetta De Antoni.

1998.4 The Persistence of Innovative Activities. A Cross-Countries and Cross-Sectors
Comparative Analysis by Elena Cefis and Luigi Orsenigo

1998.5 Growth as a Coordination Failure by Stefano Bartolini and Luigi Bonatti
1998.6 Monetary Theory and Central Banking by Axel Leijonhufvud

1998.7 Monetary policy, credit and aggregate supply: the evidence from Italy by
Riccardo Fiorentini and Roberto Tamborini

1998.8 Stability and multiple equilibria in a model of talent, rent seeking, and growth
by Maurizio Pugno

77



1998.9 Two types of crisis by Axel Leijonhufvud

1998.10 Trade and labour markets: vertical and regional differentiation in Italy by
Giuseppe Celi e Maria Luigia Segnana

1998.11 Utilizzo della rete neurale nella costruzione di un trading system by Giulio
Pettenuzzo

1998.12 The impact of social security tax on the size of the informal economy by
Luigi Bonatti

1999.1 L’economia della montagna interna italiana: un approccio storiografico, a cura
di Andrea Leonardi e Andrea Bonoldi.

1999.2 Unemployment risk, labour force participation and savings, by Gabriella
Berloffa e Peter Simmons

1999.3 Economia sommersa, disoccupazione e crescita, by Maurizio Pugno
1999.4 The nationalisation of the British Railways in Uruguay, by Giorgio Fodor
1999.5 Elements for the history of the standard commodity, by Giorgio Fodor

1999.6 Financial Market Imperfections, Heterogeneity and growth, by Edoardo
Gaffeo

1999.7 Growth, real interest, employment and wage determination, by Luigi Bonatti

78



PUBBLICAZIONE REGISTRATA PRESSO IL TRIBUNALE DI TRENTO

79



