Aquest document pertany al Departament d'Economia Aplicada.
Data de publicaci6: febrer 1999

Departament d'Economia Aplicada
Edifici B

Campus de Bellaterra

08193 Bellaterra

Teléfon: (93) 581 1680

Fax: (93) 581 2292

E-mail:  d econ.aplicada@uab es

Hitp: /fwww .blues nab es/economia.aplicada

Hirings, Separations and Economic Growth. A
Different Perspective on Spanish Unemployment*

by Hector Sala-Lorda'

January, 1998

Abstract

JEL Classifications: J11, J20, J62.
Keywords: Unemployment, Labour Force Participation, Hirings, Sep-
arations, Economic Growth.

*The core of this paper was done at Birkbeck College, University of London, during april
1998. 1 owe many thanks to Gylfi Zoega for his help and advice. Any mistakes are of my sole
responsibility.

Departament: d’Economia Aplicada, Universitat Auténoma de Barcelona, 08190 Bellaterra,
Spain. Tel: 34/93/581.16.80. E-Mail: hsala@voicano.uab.es.



1. Introduction

In the applied studies of the labour market, the approach it is usually used consists
in the estimation of some labour market equations were the role of the institu-
tional variables is most stressed. These studies are carried out mainly vsing either
structural models! or (Structural}Vector Autoregressions (S)VARZ. Instead, an-
other way of lookiug at the evolution of the umemployment rate is through the
analysis of the mmber of enployees that emter the pool of unemployed (separa-
tions) and the amount of employees that get off from it (hirings). The analysis of
the mumber of hirings and the number of separations may also help to clarify the
movements in the unemployment rate.

In other words, the former is the same as saying that the unemployment rate
not only depends on factors such as unijons, social security benefits (with special
Importance of tmemployment benefits), or monetary and fiscal policies, but also
on how effective is the wnemployed worker’s job searching in the market. To look
at the effectiveness of the searching process is to look at the hiring and separation
rates and try to explain which are its mam determinants.

This is done by Cohen et al. (1997) that compare the French and the US
labour markets on the basis of the unemployment rates, non-employment rates
and labour force per level of education, age and sex. Given that they do not find
substantial differences among these two countries, they look at the flows in and
out of unemployment. They find that these flows are different accross skills and
that, on average, unemployment occurs five times less often in France than in
the US, therefore lasting five times longer. In order to explain these differences,
they consider the hiring and separation rates as being mainly influenced by the
business cycle and a ‘capitalisation effect’, captured by the growth rate of the
economy. Section 2 compares the Spanish labour market with the data Cohen et
al. provide for France and the US. Taking the aggregate unemployment rates as
a measure of the ‘average’ differential in the unemployment rates, we find that
female wmemployment is above the average for the groups 16 to 24 years old and
25 to 54 years old, that represent 85% of the labour force. This behaviour applies
to all education categories. Thus, female unemployment can be seen as one of the
sources of the increase in the Spanish unemployment rates above other countries
rates. This is confirmed by a simple exercise were we sinmlate what would have
been the mmemployment rate if female participation and unemployment rates had
remained m their 1976 levels. Having identified one of the possible sources of
the Spanish differentials concerning the unemployment rates, in section 3 we pay

See Layard, Nickell and Jackman (1991) for different countries, and xoocoox, xoooooe (19xx)
for Spain.
?See Bean (1992) for the UK, or Gali (1996) and Dolado and Jimeno (1997) for Spain.

atemtion to the amount of hirings and separations as direct determinants of the
level of employment and unemployment. With these series we obtain a represen-
tation of the equilibrium unemployment rate and find that its path seems to be
highly correlated with the business cycle, as measured by GDP growth. This find-
ing is used in section 4, where there is an atfempt to explain how the hiring and
separation rates behave related with these two variables. In order to undertake
this analysis, we include the interest rates as a discount factor, which allows us to
consider the net discounted growth of the economy. Some conclusions are offered
in section 5.

2. Some hints about the Spanish Labour market

Spain is the OECD country with the highest wnemployment rate (20.5% i 1997).
Starting from levels very similar to other European coumtries at the begmming
of the seventies, the Spanish wmemployment rate reached 21.5% i 1985, after 10
years of deep recession. During the second half of the eighties, a strong expausion-
ary period permited employment to recover in such a way that the wmemployment
rate attained a level of 16.1% i 1990. Then, another recession drove unemploy-
mert up to 23.9% in 1994, and since then, it has been reduced, reaching today’s
20.5%.

As in France, 1990 coincides with a business cycle peak in Spain (1989 for
the US). A cross-section comparison of these three countries can be done on the
érounds of the tables below and tables provided by Cohen et al. Table 1 shows
the Spanish unemployment rates in 1990 by age, level of education® and sex*.

3Fducation groups have been made using the following criteria: very high education corre-
sponds to people with pre-superior and superior studies (a1l degrees of university are included
in this category), high education corresponds to people with medium studies (here we consider
people with degrees in FP1, FP2, and BUP), medium education includes peoplg with primary
education (having the ‘Graduado Escolar’ degree), and the low education group includes people
with no studies.

4Data used in tables 1 and 2, and table Al in the Annex come from the EPA (Labour Force
Survey).



Table 1
Unamployment, Rates.1990.

Age Education | Males | Females | Total

Al Very High | 7.38 17.16 11.82

High 13.60 29.77 | 19.86

Medium | 1045 21.15 | 1957

Low 15.40 16.14 15.64

Total 11.90 23.83 | 16.11

16 to 24 years old Very High | 40.28 46.55 | 4493
High 23.96 37.85 | 30.27
Medium | 29.24 39.92 | 33.04
Low 34.67 46.77 | 38.52
Subtotal | 25.79 39.98 | 3168

25 to 54 years old Very High | 6.22 13.33 9.42
High 8.65 23.84 | 1404
Medium 9.10 21.00 12.62
Low 15.88 20.53 17.42
Subtotal 9.25 2055 | 13.13

More than 55 years old | Very High | 2.34 1.45 2.11
High 4.96 9.64 5.88
Medium 6.70 6.51 6.66
Low 12.96 6.52 10.82
Subtotal 7.91 6.34 7.50

The first thing to point out are the aggregate unemployment rates for the three
countries under consideration. French rate was 10,2%, twice the US one -5.5%-,
whereas the Spamnish one was three times higher -16.5%-. One of the conclusions
obtained by Cohen et al. is the similarity of the rates of the core group 25-49 years
old, between France and the US. This group represents 70% of the labour force in
France and 64.7% i the US. Even if the female unemployment rates are higher
in France, when looking at the non-employment rates, which ncludes people out
of the labour force and unemployed, the rates turn out to be very similar. The
difference between France and the US is in the group 16 to 24 years old (16.9%
and 17.9% of the labour force, respectively) and 50 to 64 years old (18.9% and
17.3% of the labour force, respectively). In these cases, French unemployment is
higher than in the US for all levels of education.

For Spain, the group 25-54 years old represents 66.7% of the labour force
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(see table Al in the annex). Related to the aggregate unemployment rate, mf;le
unemployment in this group is lower than in France or the US. The only exoe;ftmu
is the unemployment rate for very high levels of education (6.22%), three times
higher than the French and the US one. However, this affects onll}' a 7.9% of
the labour force in the group 25-54 years old. For the high and medJa..lm levels of
education, the male unemployment rate is less than the double than in the other
two countries, which present very similar levels. Finally, for male low educated
workers, the unemployment rate is 15.88%, just one and a half times above France
and the US (10.8% both of them). In summary, male un;_:]o)nnt rates are
proportionately lower than in France and the US compared with their aggregate
unemployment rates.

Female rates present bigger differences, with unemployment rates that are we]]
above the French and the US ones. For very high and high levels of education,
femnale unemployment rates are 13.33% and 23.84%, three times the french ones
(4.6% and 6.8%) and six times higher than the US ones (2.2% and 41%). As
before, for lower levels of education there is less difference: for the medium group
the Spanish unemployment rate is 21%, compared with 10.9% in France and 4.6%
in the US. For the low group these rates are 20.53% in Spain, 16.7% in France
and 10.4% in the US. Therefore, except for the last group, female unemployment
rates are bigger in proportion than the aggregate ones.

In order to be more precise, in table 2 we provide the Spanish non-employment
rates in 1990.

Table 2

Non-employment Rates.1990.
Age Education | Males | Females | Total
All Very High | 27,93 41,76 34,56

High | 37,90 | 6444 | 5045
Medium | 13,75 | 78,81 | 58,58
Tow 6480 | 88,68 | 7927
Total | 41,33 | 7447 | 58,62

25 to 54 years old | Very High | 13.04 27.91 | 20.12
High 11.31 53.94 | 3133
Medium | 13.42 71.03 | 43.46
Low 30.11 7569 | 56.28
Subtotal | 14.49 62.00 | 38.57

When considering the results in table 2, it becomes clear that the main dif-
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ference among the three countries in the core group come from the female side.
France and the US present similar values (around 18% for the very high edu-
cation group, 24% for the high one, 29% for the medium one, and 50% for the
low one). For Spain all these values are much higher (28%, 54%, 71% and 76%
respectively). This reflects the low female participation rates, together with very
high unemployment rates for women in the Spanish labour market.

Other differences between Spanish and French and US unemployment come
from the 16 to 24 years old group. This group was 20% of the labour force in Spain
in 1990, compared with 11% in France and 18% in the US. 75% of this people were
in the high education group, so we have to focus in this category to find the key
differences with respect to the other two countries. Male unemployment in the
high education group was 24%, not that high with respect to France (15.7%), and
three times higher with respect to the US (6.6%). Therefore, compared with the
aggregate unemployment rates, male unemployment is not that high, especially
related to France (recall that the main differences between the French and the
US unemployment are in this group and the group 50 to 64 years old). When
looking at female unemployment, differences become larger. In Spain the rate is
38%, whereas in France is 16% and in the US is 5.6%. Therefore, we find again
the main differences arising from the female unemployment rates.

Finally, the last group, more than 55 years old, represents 13.3% of the labour
force, below the French 18.9% or the US 17.3%. Here, the male unemployment
rates are surprinsingly similar to the French ones. For the very high education
group the rates are, respectively, 2.3% and 4%, for the high education group
5% and 5.6%, for the medium education group 6.7% and 6.1% and for the low
education group 13% and 11%. Of course, all of them clearly above the US ones,
that are roughly half of these values. Concerning female unemployment rates, for
the first time we find values below the french ones for three levels of education
(except the high one). However, it is in this category of age where female presence
is the lowest, with only a share of 26%.

In summary, we find that female unemployment is the main factor that helps to
explain the differential in the Spanish unemployment rates with respect to France
and the US. The main explanation for this is the rise in female participation rates
in the labour market. In 1976, 34% of women in their working-age were considered
in the labour force, one of the lowest rate in Europe. In 1997, this value was still
low compared with European standards, but it had risen by 16 points reaching
48%.

The following exercise will help us to confirm the key role of the increase in
female participation rates in the rise of unemployment in Spain. The unemploy-
ment rate (u;) can be expressed as the male labour force share (L7*) on total
labour force (L;) times the male unemployment rate (uf*) plus the female labour

force share (L) on total labour force times the female unemployment rate (),

r . I
U = Tttut + f‘;u{ 2.1

Let’s assume that the rate of female unemployment on male unemployment
(i{,ﬂ?) had remained constant at its 1976 value. Now we define @ as,
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)
af = 18y] 2.2)
4 = —ug
CuR
and introduce it in (2.1). The simulated unemployment rate (su) is shown in

figure (2.1).
In addition, assume now that the share of female labour force on total labour

force (%2) had remained constant at its 1976 value. Substituting this value by

%{ in (2.1}, we obtain a second simulation of the unemployment path (ssu), also
represented in figure (2.1).

Figure 2.1: Effects of the Rise in Female Labour Force on the Unemployment
Rate

25 f =P
A AR N
i e/
154 "‘,_A/'/’/
L= o
104
s/

78 80 82 84 8 88 90 92 84 96

[—u —su —ssu|

The Spanish unemployment rate in the third quarter of 1997 was 20.55%.
If the rate of female unemployment on male unemployment had kept its 1976,
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the unemployment rate would have been more tahn three points lower (17.21%).
If, instead, female labour force had maintained its share with respect to total
labour force, the unemployment rate would have been almost three points lower
(17.85%). The global effect of these two elements accounts for more than 5 points
of the unemployment rate, that would have reached a value of 15.33%. In oher
words, one quarter of the unemployment rate today can be explained by the
increase in female labour force and the female unemployment rate.

3. Hirings, Separations and the Steady State of Unemploy-
ment

Let’s turn now to another kind of exercise and attempt to clarify other possible
sources of unemployment in the case of Spain. As already mentioned, instead
of estimating a labour demand equation in the context of a structural model or
using a VAR to analyse the movements in employment and unemployment, we
will try to explain which is the main driving force of hirings and separations. Sep-
arations include quits and dismissals, and dismissals can be either individual or
collective. Due to the problems in obtaining a homogeneous series of separations
that considers all these possibilities and long enough to be used in this exercise,
we start from a series of hirings. Garcia-Fontes and Hopenhayn (1996) estimate
a series of hirings using data on unemployment durations and changes in employ-
ment. Instead, here we use the series of hirings® in the Anuario de Estadisticas
Laborales provided by the INEME. The problem in using this series is that it does
not capture perfectly the total amount of hirings in the economy. The advantage,
though, is that we take the original series without modifying it and avoiding any
other calculation. This guarantees its homogeneity. In addition, Garcia-Fontes
and Hopenhayn (page 144) point out that this series is a good indicator of the
flows from unemployment to employment.

‘With the total number of hires (H), we calculate the total number of separa-
tions (S;) using the following relationship,

AN, =H,— 5, (3.1)

Using the flows out of unemployment and into unemployment we are able to
reply the unemployment rate. As Cohen et al., we define s as the probability for
a job of being destroyed (s; = z—‘s;!:) and h, as the probability for a worker to find
a job (hy = ;,—I':) How unemployment moves through time can be expressed as
follows,

SColocaciones totales.
$National Institute of Employment.

- ha

= s— (st +h)w (3.2)

In the steady state, the unemployment rate stabilizes at a constant value
%4 = (), so that we can obtain the equilibrium rate of unemployment (u*) as,

= (33)
(8¢ + he)

This is the rate at which the unemployrnent rate converges. However, before
using (3.3) to calculate the equilibrium rate of unemployment, we subtract the
business cycle effect from the hiring and the separation rate. This is done by Te-
on capacity utilization as defined by the OECD, and subtracting

gressing hy and s, ;
its effect. These regressions provide the following results:
Table 3
R*
433 0.026¢u;
M| » = (320 " (145 |*O
8.30 0.096c2;
Ko« = (Gey (508 0.26
Note; t-statistic in parentheses.

The effect of capacity utilization is not significant alone m explaJmng the h].rmg
rate, but is strongly significant, and with the expected negative sign, in explaining
the separation rate. The R? values confirm that the hiring rate is not affected by
the business cycle itself as captured by capacity utilization.Therefore, we use,
where §; = s; — 0.096cu; (34)

ux

T (8t he)
to calculate the equilibrium rate of unemployment. Figure (3.1) shows the unerm-
ployment rate, UR, together with the equilibrium rate of nnpl?yr!:em, NRU.
“The main conclusion arising from fgure (3.1) is the striking coinciderice of the
steady state unemployment rate with the changes in the business cycle. We can

identify four stages.

o During the second half of the seventies, Spain experiences a st'.rong reces-
sion that lasts until 1985. The steady state unemployment rate_ during t.h.'IS
period is above the unemployment rate, which indicates that job creation
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Figure 3.1: The Steady State Unemployment Rate
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is below what the economy requires. The amount of hirings is low, and
unemployment increases. As a result, the ratio of hirings on unemployment
takes value 8.8% in the first term of 1978 and 4.8% at the end of 1983, and
the probability of getting off from unemployment, therefore, is reduce,d by
45% in this period (50% following Garcia-Fontes and Hopenhayn (1996)).
T%lese authors argue that the low level of hirings in this period is consistent
with the increase in the duration of unernployment. At the same time, the
amount of separations also increases. The reason why the separation ,rate
fim not show significant changes in its path during this period, are the
important losses in the number of employees at the same time. This phe-
nomenon is due to massive dismissals from firms that try to change their
structure and survive to the crisis and also workers that find themselves as

in the 1084 labour market reform and its effects on the following expansion.

The second period starts in 1984 and lasts until the third quarter of 1990,
which means that there is an almost exact coincidence with the end of the
expansionary cyecle occurred during the second half of the eighties. During
these years, as a consequence of the reform in the labour market, temporary
employment grows very fast, thus pushing upwards the amount of hirings.
As stated, Garcia-Fontes and Hopenbayn atribute an important influence of
this effect in the reduction of unemployment, however, following Bentolila
and Dolado (1994) it does not appear that clear”. It is true that unemploy-
mient is reduced, and that this contributes to the rise in the hiring rate®.
However, it is important to indicate that the hiring rate growth is also Em-
ited by the slow reduction in unemployment. Despite almost two milion
jobs are creafed between 1986 and 1990, unemployment is only reduced by
half a milion. This is probably one of the reasons why the steady state un-
employment rate takes values below the actual ones. In other words, given
the dramatic increase in job creation, the unemployment rate should have
tended towards lower rates of unemployment. In section 2 we have argued
that the main reason for the slow reduction in unemployment during these
years has to be found in the increase in female participation rates in the
labour market.

The third period that can be distinguished in figure (3.1) leads us to 1993.
Here we find again a recession, with a sharp increase in the unemployment
rate. The growth rate of hirings slows down, thus creating a strong reduction
in the hiring rate as measured on unemployment and also when measured
on employment, although it is less pronounced in the later case. On the
other hand, the separation rate shows important increases 1990 onwards. It
is the combination of the two what pushes the unemployment rate to levels
above those of 1084, Using data on Social Security registrations, Garcia-
Fontes and Hopenhayn show additional evidence on the reduction of hirings
as an important factor in explaining the increase in the unemployment rate
during these years.

unemployed because o i ’s bankru is =i 0 .

conte}IL)‘t 3;{ an industri:_[t::;—,lil;)ﬁrn‘l Stion Aﬁ)(t:;ilsThls SItui?.n:Jl;O occurs in the 7 «This suggests that temporary jobs have led to increased employment opportunities for the

verv r ted lab X g process 15 related to‘a unemployed. Nevertheless, in countries like Spain, where these contracts have soared, this fact
ry regula labour mar. et. The first labour market reform takes place in may just reflect that there is a continuous turnover among temporary workers, who go from

1984. The flexibility enhancing measures adopted in that year can be one of employment to unemployment and back again. This turnover increase may be beneficial in re-

the reasons why the steady state unemployment rate takes values below the ducing long-term unemployment, but may also reinforce a dual labour market, with undesirable

actual unemployment rate ones before the start of the expansionary business consequences on several fronts, and in particular on wage growth”. Bentolila and Dolado, page.

cycle. This is coherent the stress that Garcia-Fontes and Hopenhayn place 66.8Deﬁned o Hiz=es
Un,

— S
employment ”
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e I'inally, there is a fourth period that starts in 1993. Again, the change in the
steady state unemployment rate with respect to the actual rate anticipates
the expansionary cycle that starts in 1994. One of the reasons for this to
occur can be found in the INEM reform in 1992, that restricted the acces
to unemployment benefits and reduced its quantity. At the same time, the
amount of time that unemployed could receive these benefits was shortened®.
Given that the series we have used are from the INEM, the effect of these
measures could be overestimated, but we think there would be consensus
in the fact that these measures have had an effect on the effectiveness of
the search process of unemployed and therefore also on the hiring rate. If
it 1s true that the conditions under which the unemployment benefits were
obtained and received are more strict since 1992, then it is obvious that
this has put additional pressure on the unemployed to look more intensively
for a job. In addition, this process has been helped by the labour market
reform in 1994 that has resolutely affected severance payments. It can be
argued'® that this may have affected the risk of hiring new workers, thus
ecouraging firms to hire new workers and strenghthen the reduction in the
unemployment rate. However, in the last years, the hiring rates growth,
in the context of an expansionay period, have shown to be insufficient to
reduce unemployment substantially below the levels that have made the
Spanish unemployment rate well known. This fact indicates that there exists
persistence mechanisms that prevent the unemployment rate to attain values
below 15%. Only very strong expansions, as the one occurred in the second
half of the eighties, allow reductions in the unemployment rate strong enough
to reach values below the steady state unemployment rate. As figure (3.1)
shows, only between 1987 and 1989 the steady state unemployment rate
took values below 15%, whereas in the present expansion this rate has not
been below 18%.

The former analysis makes evident how important is economic growth and its
key role in the explanation of business cycles and the determination of unemploy-
ment. The importance of economic growth in the analysis of the flows out of
and into unemployment, has been scarcely treated and not many studies can be
found that consider this issue. The main one is the Pissarides (1990) Equilibrium
Unemployment Theory. Once he has developped his basic model in chapter 1, in
chapter two he presents an expanded model that allows to consider the effects of
economic growth on the labour market equilibrium. Later, other studies as Bean
and Pissarides (1993), Mortensen and Pissarides (1994), or Aghion and Howitt

9See Garcia (1997).
1See soot (199x) and oox (199x).
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(1994) have contributed to the analyses of these effects, also in'the context of
searching and matching models. Next section considers this question.

4. Hiring Rates, Separation Rates and Economic Growth

4.1. Effects of Economic Growth on the Labour Market

Cohen et al. (1997) explain the difference between the unemployment rates in
France and the US in terms of the effects of economic growth on the hm.ng :aud
the separation rate. The benchmark for this analysis is provided by Pissarides
(1990). _

Pissarides views transitions in and out of unemployment as a trade in the
labour market. As an economic activity, this trade implies costs for both firms efnd
workers: it is uncoordinated, time-consuming, and there is imperfect information
in the labour market. o .

From the point of view of our analysis, one of the main contributions ol' Pm-
sarides’ work is the introduction of balanced-growth in the search-equilibrium
model. The basic model is extended with the inclusion of economic gmv?'Lh b__v
introducing costs of adjustment in the supply of jobs firm’s decision. It is in this
context that the firm views the fact of hiring or firing a worker as an investment
decision. Thus, economic growth is expected to encourage hirings and reduce
separations.

< the firm knows that in the steady state hiring costs rise at the same
rate as profits, it can economize on future hiring costs by bringing
forward some hiring. So, at higher rates of growth, it goes info the
market with more vacancies. At lower rates of growth it pays the firm
to wait, so it reduces its vacancies”. Pissarides (1990), p- 30.

In the same way, but with a more complex model where both job qmticm and
job destruction are modelled as endogenous, Mortensen and Pissarides (1994)
describe the mechanisms by which recessions increase unemployment and booms
reduce it. The higher the growth in the economy, the more firms ret..:}in their
workers, thus the lower the separation rates, and the lower the equilibrium rate
of unemployment. When considering recessions; another mechanism is at work:

«Job destruction increases more rapidly and by more at the start of
recession than it decreases at the start of the boom. The latter claim is
also consistent with observations on the behaviour of unemployment,
that entry into unemployment leads exit as as the cause in the rise in
unemployment.” Mortensen and Pissarides (1994), p. 408.
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Aghion and Howitt (1994) use a search model to analyse the effects of economic
growth on unemployment. In it, they consider that economic growth may have an
ambiguous influence on the unemployment rate. They agree with the existence
of a capitalisation effect of growth on unemployment, but they also point out the
possibility of a creative destruction effect. This effect can increase unemployment
by two channels: by reducing the duration of a job match, that increases the
separation rate, or by discouraging the creation of job vacancies.

“In the long-run, faster economic growth must come from a faster
increase in knowledge. To the extent that the advancement of knowl-
edge is embodied in industrial innovations it is likely to raise the
job-destruction rate, through automation, skill-obsolescence, and the
bankruptcy associated with the process of creative destruction. In
short, increased growth is likely to produce an increase rate of job
turnover”. Alguion and Howitt (1994), p. 477.

Which of the effects of economic growth on unemployment, the capitalisation
effect or the creative destruction effect dominates, has to be tested empirically.

In Cohen et al. (1997), hiring and firing rates are regressed on output growth
and capacity utilisation. The first variable is meant to capture the capitalisation
effect, by which growth increases rise the capitalised returns of job creation and
reduces separations. The second variable is meant to capture the effect of the
business cycle on hirings and separations. In what follows we show why interest
rates should also be included as an independent variable and provide a rationale
for the changes we have made in our econometric exercise compared with theirs.

The change of output through time can be expressed as in (4.1):

Sy(t)

5 gy (t) (41)
where g is the growth rate of output. From (4.1) we get,
L &y@) _
Yo ot Y (42)

In order to solve this differential equation we take the integral:

® 1 Syt) . [* 1
o Yo C T, v (43)
= / wg ay (4.4)

Solving the integrals, we obtain:
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logY () +C1 = tg+C =
logY(t) = tg+C

where C = Gy — Cy. Getting 1id of the logarithms,

Y(t) =e? +e° (4.5)
Calling A = €©, we get,
(t) = 4e*
We obtain the initial value for output (¥Yp) when ¢ = 0. In that case,
Yo=4

Therefore, the steady state growth is represented by,

Y (t) = Yoeot (4.6)

where Y is the initial value for output, ¢ is a time trend, and g, as defined
before, is the growth rate of output at the steady state. In (4.6), gross _output
growth -and not net growth- is explained, as there is not considered any discount
factor. In order to obtain the net rate at which output grows we have to ‘add up
interest rates. In this way, the present value of output, discounted by the interest

rates is:

(=]
Yo= / Y,e "tdt
)

which, once (4.6) is plugged in it becomes,

I

17 / Yoe¥le™™ di
0

(o]
/ Yoe " dt (41
)

where (7 — g) is the net discount rate. ) )
Therefore, our hiring and separation functions will be estimated using the

following expressions:

log bt

o+ 0Ty + 0ngs + esctie + @ Y _loghu i+ (4.8)

logs; = Bo-+Bure+Bags+Pact+ B logsei + (49)

K2
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whete Ji w the hiring rate!!, s is the separation rate, r is the real interest rate,
¢ i renl GDP growth, filtered using the Hodrick and Prescott filter, and cu is
capacily utilization.

4.2. Results

Following Pissarides arguments, we expect that economic growth will rise the hir-
ing rate. It should also Jower the separation rate, but Aghion and Howitt show
that this correlation could be of the opposite sign through a ‘creative destruction
effect’. As already mentioned, firms consider hires and separations as an invest-
ment decision, and therefore, interest rates affect this decision. The higher the
interest rates, the more expensive the investment becomes, thus the lower should
be the amount of hires and separations. A rise in interest rates makes it more
expensive either to hire or to fire a worker, therefore, we expect a negative sign
in both functions. Finally, we expect the effect of the business cycle to go in the
same direction than the ‘capitalisation effect’ captured by economic growth.
The following tables show the estimated results'2.

! The hiring rate can be computed in two ways, as —BEE__ o o9 g—l-g“-ﬁ:— Table 4
shows the results of the regressions using the first way of calculation, and table 5 using the
second one.

2Table A.2 in the Annex provides a full range of misspecification tests (for serial correlation,
homoskedasticity, linearity, and normality) of the equations shown in tables 4,5 and 6. In
addition, table A.2 shows the R? and the Schwarz Bayesian Criterion (SBC).

|—'I‘a\ble 4

Spain. 1978Q1-1996Q4. Ordinary Least Squares.
Dependent Variable: Hiring Rate (h)=5 Nb‘f;h;'h?‘f E"’z .
um nemp] Eﬂ
1] 1] (V] [rV]
. 1.99 2.05 -0.70 -0.48 -0.48
(1.74) (2.58) (-1.69) } (-1.31) ‘ (1.32)
i -11.92 ~1.40
(-6.75) (1.81) r [
. -20.05 -5.27
" (12.7) I (-4.70)
5 -22.38 -19.11 15.18 11.61
(-158) | (-195) | (2.57) } (2.28)
(r— -5.91
9) . ' (-6.07)
o .027 0.039 0.011 0.018 0.021
(1.84) (3.74) (1.81) (3.51) (4.33)
hey f 0.73 } 0.57 0.58
(9.09) (7.18) (7.28)
hes { J 0.27 ’ 0.29 0.26
. (3.16) (3.91) (3.76)
| Note: {-siatistic in parentheses.

Equation [17] presents the raw results were the effect of i
out to be non-significant and with the opposite sign than mmomﬂ trx
haVB the expected negative sign and are highly significant, and the effect of the
busmess cyc]_e has the right sign but is bardly significant (only at 10%). The
mlaspeczﬁc_atmn tests in table A2 suggest important serial correlation proi)lems
toget.h‘er with some heteroskedasticity. Equation [I11] presents the same equation:
but with interest rates filtered using Hodrik and Prescott’s filter, as economic
growth, r*%. The main difference with respect to equation [I7] is the coefficient
of interest rates that is twice the former one. Serial correlation is as strong as
before T_he inclusion of lagged dependent variables in the right hand side of the
equation improves substantially the results, as shown by equations [IV] and [V]

A.]l the variables now have the right sign with acceptable significance leve]s-
The_ mch_:aiom of the lags absorve part of the interest rates effect. Now the oo-
efficient is much lower, but still reasonably significant. The capitalisation effect
bﬁC-OlIlES clearly significant and with the right positive effect. The effect of the
busmess cycle is lqua-r in equation [I'V] than in equation [I1], but with higher
significance and keeping the right sign. In terms of misspecification tests, we find
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a well behaved equation with a very high R?**. When r'? is included instead of
the original interest rate series (equation [V]), the equation experiments further
improvements. The main change is the increase in the interest rates coefficient,
together with a bigger i-test. The effect of the business cycle on the hiring rate
also improves its significativity. The misspecification tests show a well behaved
equation'®. In order to discriminate between equations [[V] and [V], we use the
Schwarz Bayesian Criterion (SBC), which chooses the second one.

Taking equation [V] as a reference, we now test the restriction that the coeffi-
cient of interest rates equals the coefficient of economic growth: &y = —c,. If this
is accepted we can evaluate the net effect of a rise in economic growth'®. Using
2 likelihood ratio test we compare 1.14!% with a x?(1) = 3.84; thus accepting the
restriction. Equation [rV]shows the results of the restricted equation.

We find that the ‘capitalisation effect’ clearly dominates the business cycle
effect. Cohen ef al. obtain that the coefficient of economic growth is 12.7 for the
US and 16.0 for France. The effect of gross economic growth in the case of Spain
is very similar, 11.6, although slightly smaller. In addition, the negative infinence
of interest rates has to be considered, and this produces further reductions on the
‘capitalisation effect’. We find that the business cycle effect is also lower in the
case of Spain. The coefficient on capacity utilisation is 0.018, whereas it is 0.05 in
the US and 0.4 in France. Therefore, the stimulus that this effect seems to have
on hirings in the US and France is twice the Spanish one.

Let’s evaluate now the results when the hiring rate is computed as the number
of hirings on the number of employed instead of unemployed. The estimated
results are shown in the following table.

13Glight problems of heterskedasticity have been detected. However, when using White’s Het-
eroscedasticity adjusted standard errors, all the coefficients, except those of the lagged dependent
variables that are highly significant, improve their significativity.

14 Again White’s Heteroskedasticity standard errors provide bigger t-tests, with the only exp-
ception of the fourth lag dependent variable coefficient, which becomes 3.80.

15 “From the condition for the supply of jobs (2.30) we now find that wether the net effect of
a rise in ¢ on unemployment is positive or negative depends on what happens to the difference
r —g. This, however, cannot in general be determined from the SS-KE block, as the partial
effect of g on 7 in (2.41) is greater than one. Thus, the SS curve shifts up by more than the rise
in g, so wether r rises by as much as g in equilibrium depends on the slope of the two curves;
that is on the strength of the inflation-tax effect and the concavity of the production function. If
either is weak, the supply-side effect of the rise in g dominates (r—g) falls and so in equilibrium
unemployment is lower at higher rate of technical progress”™. Pissarides (1990), p. 38.

18R = 2[70.77 — 70.07) = 1.14.
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Table 5
Spain. 1978Q1-1996Q4. Ordinary Least Squares.
Dependent Variable: Hiring Rate (h)=umber of fites
V1] [VII] VII [IX] riX) ||
. 6.24 6.05 0.03 0.75 0.65
(4.40) (5.90) {0.07) (1.82) (1.69)
. -11.37 -0.95
(-5.20) (-1.23)
. -21.25 5.72
(-10.4) (-3.87)
59.91 60.54 3.01 8.69
9 (342) | (a78) | (063) | (1.93)
-5.76
(r—g) (-3.91)
N -0.055 | -0.036 0.002 0.002 0.004
(-275) | (-247) | (0.37) (0.46) (0.84)
b 0.73 0.55 0.56
(8.48) (5.93) (6.10)
b s 0.23 0.25 0.24
- (2.93) (3.44) (3.41)
Note: t-statistic in parentheses.

As before, the raw results are provided in the first two equations of table 5,
[VI] and [V II]. The influence of interest rates is surprisingly robust, as they keep
values very similar to equations [II] and [I1]]. The main changes are in economic
growth and capacity utilisation. Economic growth has become significant with
the positive sign, although its coefficients are unrealistically high, and capacity
utilisation is also significant, but with negative sign. The misspecification tests
indicate that these results are not reliable at all. Serial correlation is still very
strong, and equation [V 1] shows also terrible problems concerning linearity and
normality. When introducing lagged dependent variables in the right hand side,
we obtain again well behaved equations, and reasonable coefficients. However, in
equation [V II7] none of the coefficients in which we are interested are significant,
so we use equation [IX], with the filtered interest rates series, as a reference. The
SBC confirms that our choice is correct. Interest rates have a similar effect than
before (-5.72) and are still highly significant. The ‘capitalisation effect’ is still
significant, but has reduced its influence (its coefficient is 8.69), and finally we
find a non-significant effect of the business cycle on the hiring rate computed in
this way. The restriction on the interest rates and the economic growth coefficient
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is again accepted'”.

Defined as hirings on employed, therefore, we find that the hiring rate is less
responsive to the ‘capitalisation effect’ and the business cycle effect, that becomes
non significant. At the same time, the negative influence from interest rates is
slightly stronger.

Table 6 shows the results on the separation rate function.

Table 6
Spain. 1978Q1-1996Q4. Ordinary Least Squares.

Dependent Variable: Separation Rate (5)="izmber of Sepaations

X1 | X | IXid] | Ovx] | XV | XV

. 6.31 6.18 2.97 420 2.68 150
(441)) | (518) | (225 | (361) | (187)
912 339 -6.18
" (-4.13) (-1.42) (-2.84)
o -16.86 -13.88 -15.86
(7.12) (-5.10) (-5.95)

3165 | -3002 | -1442 | -32.30 | 27.44 | -384l
g (179) | (-210) | (-089) | (244) | (-L73) | (-2.91)

(r—g9
o 0053 | -0038 | -0.026 | -0.019 | -0.015 | -0.019
(2.61) | (225) | (-149) | (-1.33) | (0.79) | (-1.23)
. 0.45 0.16
-1 (4.02) (1.42)
. 0.58 0.27
4 (4.63) (2.35)
<3 -0.16 -0.27 -0.32 -0.35

(16)) | (312) | (359) | (463

Note: t-statistic in parentheses;
53 stands for a seasonal dummmy accounting for summer.

Equations [XI] and [X] present the results without any lagged coefficient. As
expected, all the signs are negative and all the variables reasonably significants.
Again, though, the serial correlation test indicates the existence of some misspec-
ification problems, so we try to improve the resulis by adding lagged dependent
variables, and a seasonal dummy (s3), that captures the negative effect of summer
on separations. The lagged structure of the separation rate function is different
than the hiring function one. Now we consider either the first or the fourth lag

LR = 2[73.86 — 73.60] = 0.52, smaller than x?(1) = 3.84.
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of the dependent variable, but not both together as with the hiring rates. In
any case, results with the original interest rate variable are poorer than results
using the filtered ones, not only in terms of the f-tests, but also in terms of the
misspecification tests and the SBC. Therefore we consider equations [XIV] and
[XVI], and, on the basis of the misspecification tests and the 8BC, we choose
equation [XIV] with the dependent variable fourth lag in the right hand side
of the equation. In terms of coefficients and t-statistics, though, both equations
provide similar results.

The ‘capitelisation effect’, with a coefficient of 32, has a much stronger negative
influence on the separation rate than positive on the hiring rates. Interest rates
have also 2 stronger influence on separations than on hirings. Finally, the business
cycle has the expected negative sign, but it would be significant only at 20%.

Cohen et al. obtain a similar influence of economic growth on the separation
rate in the US and France. The coefficient for France is 16.3 and the long-rim
coefficient for the US is 18.1. Our results indicate that the negative effect of
growth on separations is twice bigger in Spain than in the other two countries.
The difference of France with respect to the US is found in the effect of the
business cycle. While in the US there is 2 significant negative influence from the
business cycle (-0.02), in France there is not such an influence, something that is
coherent with the reduced magnitude of the flows out of unemployment in France
with respect to the US. In this sense the Spanish labour market is closer to the
French one, with a non-significant influence from the business cycle.

. In summary, we have found that the pesitive effects on the hiring function
in Spain -economic growth and business cycle- are smaller than in the other two
countries. If we add the fact that there is a strong effect of interest rates in
reducing the amount of hirings, we may be in froni of an important explanation
of why it is difficult to create employment in Spain. On the other hand, the
influence of economic growth in the separation function is bigger than in the US
and Erance. This indicates that when economic growth is low unemployment is
more sensitive than in the other two countries, hence it is easier to experience
‘jumps’ in the unemployment rates. "This is confirmed by the increase in the
unemployment rates during the last two recessions in Spain, the first one in 1975-
1085 and the second one in 1991-1994. In addition, Spanish hiring and separation
functions are less sensitive to the business cycle than in the other two countries.
This could help to explain why persistence in unemployment seems to be higher
than in other countries. Finally, interest rates appear to have a strong influence
on hirings and separations. During the eighties, and even at the beginning of the
nineties, Spain experienced very strict monetary policies that maintained very
high the interest rates. This may have been another important factor in the
explanation of the high unemployment rates in Spain related to other European
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countries and, of course, the US.

5. Conclusions

In section 2 we have seen that one of the possible sources of the high unem-
ployment rate differentials in Spain, related to other countries, is the increase in
female participation in the labour market. This phenomenon oceurred in a short
period of time and late compared with other experiences. Section 3 has shown
that the Steady State unemployment rate, computed using hirings and separa-
tions crutially depends on economic growth, something that has been theoreti-
cally analysed in the last years. Our empirical exercise in section 4 has confirmed
the key Tole of economic growth in explaining the hiring and the separation rate,
and therefore unemployment. We have seen that countries such as France and the
US are much more stable in front of changes in economic growth than Spain, and
that the Spanish separation function is especially sensitive to economic growth,
rather than the business cycle.

The combination of these elements provide a reasonable explanation of the
rise in the unemployment rate in Spain that started from very similar levels at
the beginning of the seventies. During the period 1975-1985 economic growth did
not contribute o job creation, and on the contrary provides a good reason for
job destruction and the rise in unemployment. During the period of extremely
high econormie growth rates in the second half of the eighties, job creation was ex-
tremely high, with almost two milion of new jobs. However, a shock in the labour
force, leaded by the incorporation of women to the labour market, prevented the
unemployment rate to be reduced by more than five points. A new recession at
the beginning of the ninenties, when the separation rate starts increasing sharply,
confirms the sensibility of the Spanish economy to the changes in economic growth.
Finally, the last period since 1994, shows a reduction in the unemployment rate
in the context of an expansion. However, the separation rate keeps increasing at
a similar rates than in the last recession, something that is accompanied by an in-
crease in the hiring rate. This phenomenon is the consequence of the 1994 labour
market reform that mainly reduced severance payments. This reduction implies
that hirings and firings are less ‘risky’, if viewed as an investment. Another factor
that has helped the increase in the hiring and the separation rate is the continous
reduction in interest rates in the last years.

Changes in the labour market regulation in 1097 go in the same direction
than the 1094 reform. However, despite unemployment show a steady donward
trend in the last years, some persistent mechanisms seem to be obstructing bigger
reductions. This fact indicate that labour market reforms such as the one in 1994
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and the collection of measures of 1997, are helpful but not enough to reduce the
unemployment rate back to the European standards. The results obtained in this
paper point directly to economic growth and the sources of economic growth as
an irreplaceable complement.
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6. Annex
Table A.1
Composition of Total Labour Force. 1390.
Age Share | Education | Males | Females | Total
All Very High | 6.40 5.32 11.72
High 24.59 15.54 | 40.13
Medium | 26.43 10.86 | 37.29
Low 7.25 3.61 10.86
100.0 Total 64.67 35.33 100
16 to 24 years old Very High | 1.53 3.55 5.08
High 40.79 33.96 | 7475
Medium | 11.82 6.52 18.34
Low 1.21 0.62 1.83
20.1 Subtotal | 55.35 4465 100
25 to 54 years old Very High | 7.90 6.49 1439
High 23.02 12.69 | 35.71
Medium | 28.40 11.92 | 40.32
Low 6.40 3.18 9.58
66.7 Subtotal | 65.72 34.28 100
More than 55 years old Very High | 6.25 2.10 8.35
High 7.80 1.88 9.68
Medium | 38.67 12.16 50.83
Low 20.79 10.35 31.14
13.3 Subtotal 73.51 26.49 100




Table A-2
Misspecification Tests. Table A.3
o SC 1IN NOR AET ARCH SBC Hiring and Firing rates for France and US.
20 | 20 | 2@ | M) | X0 Dependent variable: hiring rate=-oe
7] | 003 | 68.36 | 001 332 | 287 1333 c g gap | 7% [h(-1)| R | DW
] | 040 | 5651 | 345 | 208 | 394 2901 us| 13 | 2T | 005
(7] |00 | 531 | 1652 | 217 | 119 2910 ) 54) | (6.7 0.74 | 18
IV] | 094| 947 | 159 | 054 | 663 25 FR| 14 | 146 ] 004
V] (095 [ 612 | 012 | 122 | 682 5704 463 | @D 080 | 102
V] [095] 661 | 043 | 160 | 640 59.38 FR | -146 (lsf:f) ‘23?33" (04122) 001 | 21
I [ 052 | 538 | 104 | 080 | 005 520 Dependent variable: firing rate=z_ 238 5
[VII] | 0.74 | 42.85 9.13 151.6 0.68 -22.31! c g gap =% [ 5(-1) | R* | DW
VITI[[ 007 | 868 | 159 | 037 | 817 54.50 vs| o7 | ;0 | 004
[IX] | 097 | 769 | 002 | 333 | 787 61.03 (52) | (44 064 | 13
WIX] [ 087 | 771 | 126 | 340 | 840 62.01 FR| 22 | (29 | 00M 0.64
59 | (49 64 ) 08
TX] | 026 | 3806 | 001 | 082 | 034 4988 us| 024 | 76 | 002 0.58
[X1] [ 040 | 2714 | 066 | 244 | 233 4593 (-3-4?2 (-4.0) 6 | *% L3
(XTI | 057 | 1947 | 278 | 448 | 3.76 33.78 FR| 23 | & 00 | -0.07
[XITI][ 066 | 2010 | 390 | 017 | 830 2853 (89 | (00) | (27 085 | 18
I XIV] | 0.5 0.56" 041 3.78 567 _17.64 Note: sample period for US is 1964-1991, for France is 1971-1991.
X 064 | 10.17 0.0 556 1.38 30.74 | Source: Coben, Lefranc and Saint-Paul (1987).
%71 —
XVI | 0.3 | 74 257 | 1169 | 1.20 3045
Note: f-statistic in parentheses.
() : F —Test(4,62) = 2.37:1) ; caleulated with 76 observations, otherwise 72.
59% Critical Values: ¥2(1) = 3.84, x*(2) = 5.99, x*(4) = 9.49.
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Figure 6.1: Hiring Rate(=Hirin§/Unemployment)
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Figure 6.2: Hirng Rate—(Hirings/Employment)
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Figure 6.3: Hiring Rates
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Figure 6.4: Separation Rate=(Hirings/Employment).
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