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Summary

A flow model of the Dutch Jgbour market is used to calculate the effects of autonomous
labour demand and supply shocks on employment and unemployment. The model is centered
around a matching function which allows for heterogeneous unemployment by taking
explicitly account of flows through various duration classes of unemployment. The model
describes the interaction between flows of jobs and flows of persons, and is based on times
series data with respect to these flows at the macro level. A positive labour supply shock,
representing a policy which aims at enhancing labour participation, appears to lead to more
employment indeed, but the effect is rather small in case of the present situation in The
Netherlands with much more unemployment than vacancies. A sensitivity analysis shows to
what extent the effects of labour supply and demand shocks depend upon the pace of labour
market dynamics and on the relative position of the reduced form W-curve implied by the
model.
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1. Introduction

Today, low labour participation and a high demand for socia security is a mgor economic
problem in The Netherlands. The dramétic rise of the so called ‘inactivity ratio’ i.e. the ratio
between the number of those recelving government benefits and of active workers in the past
twenty years is illudrative. In 1970 this ratio was less than 0.5 so tha more than two
workers earned the benefit of each person recelving such benefit. However, in the 1990's
the ratio has risen to over 0.8 s0 that each worker has to earn dmost a full benefit of
another person. Most policy proposdas in order to curb this development (see eg. WRR,
1990) am a enhancing labour paticipation by a reduction of the digibility for socid
security, or by dimulating labour supply in an other way. However, it is questionable
whether or not implementation of these proposds will augment employment indeed.
According to the traditiond disequilibrium modedling of the labour market such labour
supply shocks will not enhance employment very much in the actuad Stuation of a supply
aurplus. In that case, an increase in labour supply results in an increase in unemployment of
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just the same size. However, an equilibrium unemployment model of the labour market,
which focusses on labour market flows and on the matching process. provides arguments
that a supply shock may enhance demand indeed.

This paper gives a quantitative andyss of the employment effects of labour supply and

demand shocks, by using a dynamic macro modd of labour market flows and stocks in The

Netherlands. At the core of the modd is a matching function of unemployed and vacancies,
which determines the flow out of unemployment and describes the search process of
employers and employees. According to the matching function, a labour supply shock,
implemented as an initid increase in unemployment, may, given the number of vacancies
(labour demand), ‘produce more matches and hence lead to more employment. Although
this mechanism has been extendvely described in the theoreticd modes of the flow
approach (see Pissarides, 1990, Mortensen and Pissarides, 1994) and dthough a number of

empirica studies have estimated specifications of the matching function (see Blanchard and

Diamond, 1989, Van Ours, 1991), to our knowledge no much work has been done to
determine the magnitude of these effects in a condstent manner in red world Stuations.

This study purports to do so from the Dutch perspective. In the present Stuation in The
Netherlands (like in most indudtridized countries) the number of unemployed is much larger
than the number of (registered) vacancies. It implies a considerable asymmetry in the effects
of labour demand and supply shocks in the matching function: an increase in the number of
vacancies will lead to a much larger outflow from unemployment than the same increase in
the number of unemployed. That is true in the case of homogeneous unemployment, but
unemployment may be heterogeneous. long-term unemployed may have a lower escepe
probability from unemployment than short-term unemployed. Then they have a smdler
weight in the matching function. Therefore, when the share of long-term unemployment is
large, the asymmetry in the matching function will be less pronounced and a labour supply
shock will be more effective in enhancing employment. However. in a consstent model of
labour market flows, not only the matching function matters, but equations describing the
changes in stocks (equations of motion) should be added to the specitication of the matching
function in order to arive at the proper description of the propagation dynamics of labour
supply and demand shocks. Hence, the am of the paper is to provide a sengtivity analyss
of various specifications of the matching function in a conastent structural model of labour
market flows.

In order to investigate how the specification of the matching function and the assumptions on
the heterogenaity of unemployment affect the effects of autonomous labour supply and
demand shocks, the rest of the modd is kept as smple as possble. The model explicitly
describes the flows of unemployed through various duration classes, which determine the
escape probabilities from unemployment. Therefore, in case of duration dependent escape
probabilities from unemployment, the modd cannot be solved andyticdly and numericd
smulations are needed to show the effects of 1abour participation policy on employment.




The next section presents the mode of labour market flows and indicates how the modd is
calibrated with respect to time series data on these flows for The Netherlands. Section 3
discusses some andyticad results in the case of homogeneous unemployment, i.e. when there
IS no duration dependence. Section 4 gives the results of impulse smulaions usng the
model, which show how shocks advance through the various duration classes. A sengtivity

andlysis revedls to what extent, according to aternative mode specifications. a labour supply

shock indeed enhances employment. Findly, section 5 concludes.

2. The Modd

Our modd distinguishes three labour market postions for the working age populétion: the
employed, the unemployed and the (voluntary) non-participants (= outside the labour force).
In addition to the relevant flows of persons between these stocks (see so Marston, 1976),
the model also describes the stock of vacancies and the consequent flows of jobs. Obvioudy

these flows of jobs are linked to the flows of persons the model explicitly takes account of
these reaionships. The disaggregation of the various duration classes of unemployment
enables us to congder short term unemployed (U,) and long term unemployed (U,)

separately. The verson of the mode used in the smulation experiments is specified on a
monthly basis, which proves to gpproximate the continuous time character of the theoretica
modd sufficiently. In case of longer time intevas, eg. an annud modd, some mode

versons yield a net outflow of vacancies which is larger than the stock of vacancies, so that

in the next period the stock of vacancies becomes negative. The modd uses a consstent data
s, constructed by Broersma and Den Butter (1994), on dl different flows of persons and

jobs between the stocks at the macro leve.

As mentioned before, the matching function (or hiring function) of unemployed and
vacancies is the main behaviourid equation of the modd. This equaion describes the
outflow from unemployment of those unemployed who find a new job for which a vacancy
exigs. In a generd specification this flow of new jobs (F,..) depends on the stock of unem-
ployed (U) and the stock of vacancies (V).

F\IGV = f (V’U)

Yd, in this matching function not al unemployed necessarily have the same weight: the
escape probability from unemployment may become lower (in the case of negative duration
dependence) when the spdl of unemployment lasts longer. Since our modd explicitly
consders the flows of unemployed through various duration classes (U,, k= 1,. ., ), this
duration dependence of the escgpe probability from unemployment is described in a
conggtent manner at the macro level. Following empirical evidence on the matching function
we use a congtant returns Cobb-Douglas specification:




F - Vl-oz (U,)a

uev

with e the weight given to the composite unemployment varigble in the matching process,
and with ¢ a congtant term representing the efficiency of the matching process. and where

U’ =Y U, g6, k); 0<6=<1
k=1

Here the weight g(8, k) of each duration class depends on the duration dependence parame-
ter § and on the length of a spdl of unemployment k. In case of negative duration depend-
ence this weght fals with the length of the unemployment spel k. The number of unem-
ployed in the firgt dureation dass is equd to the inflow into unemployment (UI)

U, =1U

and for the following duration classes holds

Uk,t = (I-m,) Uit
where T, =yUo/ U
and Ty =7, 80,k

are the escape probabilities from duration classes 1 and k respectively, with UO the outflow
from unemployment. In case the parameter 6 is equd to unity we have no duration depend-
ence and dl unemployed obtain the same weight in the matching function. A 8 between 1
and 0 assumes that the probability of unemployed finding a job reduces when unemployment
duration increases. Such negative dependence on the macro level may ether be the result of
duration dependence on the micro level or may be caused by heterogeneity on the micro
level. Both types of duration dependence require different policy measures. Van Ours (1992)
and Van den Berg and Van Ours (1994) attempt to separate both sources of duration
dependence empiricdly at the macro levd.

In order to keep our modd smple, in most smulation experiments we only distinguish
between short term unemployment (Ug; < 1 year) and long term unemployment (U,; > 1
year). In this gpecid case the matching function is specified as

M) Fuw = C VI(U+ U

with

(1b) s = UO / (Us + 6U)




(IC) L = en,

where U, =1U
Uy, =(1-mg) Uy 4,y fork=23..... 12-
Us =U,+U,+...+4U;+ U,
U, =U-Us

(md UL = (1"7“_) UL.l-l + (1'7"5) U4.l-l 3)'

In order to account for feedback mechanisms we need to close the modds using smple
definition equations. The second equation says that the outtlow of vacancies (VO,) associated
with the succesful matches described by the matching function is egua to the flow to
employment of those who find ajob by filling a vacancy:

2) VO, = F.
Next we have the equations of motion which st the stocks of the modd equd to the

respective stocks in the previous period plus the inflows (VI. Ul. ElI) minus the outflows
(VO, UO, EO):

(3) Vv =V,+VIl -vo

=V, + VI .vo, - Vo,
(4) U = U_1 + UI - Uo

= U-) + Fnu + Ulex " Fuev " UO”
(5) E = E,+El -EO

=E,+F,+ ElL, - EO

2 As our gmulation model is specified with discrete time intervals, we have dso
expaimented with a modd verson which accounts for the outflow from unemployment
within the first duration class (month) in the following way:

U, = (1-0.57) Ul
This change in specification does not, however, dter the smulation results very much.

¥ As the model is based on discrete time intervas, this identity only gpproximately holds
in the Smulaion experiments.




Here VI, VO,,, F,, UL, UO,,, El,, and EO ae exogenous flows. The five equations
above conditute the flow mode used in the following andyticd andyss and in the
smulation experiments. In these calculaions impulses to the autonomous flows VI and F,,
represent labour demand and labour supply shocks.

In this modd the matching function is a sructurd equation which describes search behav-
iour. Search theory provides the micro-economic foundation for the specification of the
metching function, but this moddling is gill rather mechanicd (see dso Blanchard and
Diamond, 1992). Wage formation as market clearing mechanism and the decison making
process of labour market participants remain implicit in the modd. However, this paper
purports to give a quantitative assessment of the consequences of the search process, evoked
by labour market flows in a congstent manner a the macro level. For that purpose there is
no need for an explicit moddling of the underlying decison making process. The redion
between this process and the specification of the matching function of this paper has
extengvely been described in the literature.

The centrd projections used in the smulation experiments are congructed as dynamic
equilibria based on average monthly vaues in the last year of observation from the
consstent data set by Broersma and Den Butter (1994), and are cdculaied given the
equilibrium vaues of gock quantities. The lig of symbols shows the annua amounts for the
repective flows (in numbers of persongjobs x 1000) in parentheses. Rather than estimating
this maching function we cdibrate our modd and base its empiricd specification on
estimates by Van Ours (1991) for The Netherlands (see dso Blanchard and Diamond, 1989).
In the basic verson of our model we set « = 0.5 and 6 = 0.5, but these parameter values
will be subject of a sengtivity andyds. The condant term ¢ of the matching function is
determined by the dynamic equilibrium, given the other parameter vaues of the matching
function, and given the data on F,. Hence genedly the vdue of c differs in each
aternative centra projection. The basic projection assumes 400.000 unemployed, 50.000
vacancies and a total employment of 6 million, which mimics the present Stuation in the
Netherlands. According to this projection the share of long-term unemployed in totd
unemployment amounts to about 40%. This is in accordance with the actua percentage in
the early 1990's, which may indicate that the labour market Stuation in that period can be
described adequately by the dynamic equilibrium and the escape probabilities from unem-
ployment of the basic projection of our modd.

The man characteridic of the basc specification and of the dterndives used in the
sengtivity anayss are ligted in table 1. The dternative projection 1 represents the Stuation
with an equa number of vacancies and unemployed‘. This projection Yyi€lds a dynamic
unemployment equilibrium in which, given the specdification of the matching function, the

4 This dternative verson of the modd needs a monthly specification (or a specification
with smdler intervals) because in a quarterly specification the escape probability of the short
term unemployed (xg = UO / (U, + 6U,)) exceeds unity.
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effects of supply and demands shocks on employment are symmetrical. Alternative projec-

tion 2 illudtrates a Stuation of low labour market dynamics: in the centrd projection dl data
on labour market flows are set to 1/3 of ther vaue in the basic projection. Now, in
equilibrium, the share of long-term unemployment in tota unemployment is over 70%. Here
U’ is amdler than U’ of the badic projection so that, according to the matching function, a
labour supply shock is expected to have a larger effect on employment in this Stuation of
low labour market dynamics than in the basic projection. On the same ground we expect the
effect of a supply shock to be even larger in dternative projection 3 which has the same low
labour market dynamics as dternative 2 but aso a lower escape probability for long-term
unemployed: § = 0.2 ingtead of 0.5. Additiondy, in dternative projection 4 unemployment
obtaines a high weght in the matching function (0.8 ingead of 0.5), which will agan

enhance the relaive effect of a labour supply shock as compared to that of a labour demand

shock.

Table 1. Numerical values for baseline models

(E = 6,000,000)
Specification U v o 8! UJ/U Flows
(x 1000) (x 1000) (in %)

Basic 400 50 05 05 39.9  according to data set
Alternetive | loo 100 05 05 11 according to data set
Alternative 2 400 50 05 05 72.6  1/3 of flows data set
Alterndtive 3 400 50 05 02 76.4 173 of flows data set
Alternative 4 400 50 08 02 76.4  1/3 of flows data set
Alterndtive 5 400 50 06 05 39.9  according to data set
Alterndtive 6 400 50 05 075 40.2  according to data set
Alterndtive 7 400 50 05 00X 62.4  according to data set

I § = 10in the cdculaions of section 3.

*  Increasing returns to scae in the matching function with F
0.6 and g = 0.6.

3 Continuous weight function g(8,k) = k"'

= v U where a =

uev ?

Although the hypothess of congant returns to scde in the matching function is maintained
in mogt empiricd dudies, the theory provides arguments for a matching function with
increasing returns to scae (see Burdett et d., 1994). For that reason aternative projection 5
assumes increasing returns to scale in the matching function. In this dternative the specifica
tion of the rest of the mode is the same as that of the basc specification. The lagt two
dternatives show what happens to labour market dynamics in case of a smoothly decreasing
escape probility from unemployment. In dterndive projection 6 the weight function g(8,k) is
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set equal to k*' with § = 0.75, so that the escape probabilities are. on average, the same as
in the basc projection. Alternative projection 7 has 8 = 0.25 and assumes a much larger
negative duration dependence’.

3. Numericd analvss of the effects of supply shocks

Before we come to our smulation experiments, we give a numerica andyss of the effects
of supply shocks and a breskdown in various components using an andyticad solution of the
modd. As such solution is only feasible in case of no duration dependence, we have taken 6
= 1 in this section. The following formula shows that the effect of a labour supply shock on
employment (6E/dF,,), which is in this case equa to the outflow from unemployment by
filling avacancy (dF.../dF,.), can be disaggregated into two components: the first component
is the effect according to the matching function (9F,../dU) and the second effect (dU/dF,,)

uev

measures the change of unemployment induced by the supply shock.

0E 4R, OF, AU _ wel¥) ou
oF, ~ 9F, = au oF, ‘U’ 3R,
yi-e 1
c(—
_e (U)

V.© |4
1 C(T]) (1-a(l T]))

However, these are only short term effects because U.,. V., and E., are kept exogenous. The
long-term effects can only be caculated usng model smulations. Hence, there is a third
component which represents the difference between the long-term and the short-term effect.
We note that the latter two components of the effect of a supply shock are usualy neglected
in Sudies of the matching function or in UV-andyss.

Table 2 gives these three components of the effects of labour supply shocks on unemploy-
ment according to the dternative mode specifications. The table shows that the supply effect
is much larger when we only reckon with the matching function than when we consider the
short-term effect according to the entire modd. The short-term effects appear to be much
gmdler in the case of low labour market dynamics (dternatives 2 and 3: they do not differ
here as in the modd versions of this section 8 = 1.0) than in the basic gpecification of the

% In this case all unemployment duration classes are to be considered separately as they
have different escgpe probabilities. In our numerical smulations we have, in dterndives 6
and 7, truncated the individua unemployment classes after the unemployment class of 301
months. Experiments with later truncations showed that this truncation does not affect the
results very much.




modd. This is because the flow of unemployed who find a job by filling a vacancy and

hence the efficiency of maiching in the dternatives with low lahour market dynamics is 1/3
of that in the basic modd specification. However. according to the modd smulaions, the
long-run effects of a supply shock are dmost equa in case of norma and of low labour

market dynamics. Thus, the reaults of table 2 show that cdculating the effects of labour
supply shocks on employment by means of a matching function can be mideading, when the
feedback mechanisms at the macro level are overlooked. When the pace of labour market

dynamics resembles that of the basic specification the supply shock effects are overestimated
by the matching function. On the other hand, they are underestimated in the case of low
labour market dynamics.

Table 2 Effects of labour supply shocks on employment
(in % of the size of the shock which is implemented as an autonomous change of
F.)

According to Mode specification
Basic Alt. 1 Alt. 273  Alt. 4 Alt.5

Analytical computation, short term

meatching function 25.0 100.0 8.3 13.3 30.0
entire modd 7.7 33.3 4.8 9.5 8.1

Dynamic simulation

positive shock; effect after

Loy, 7.2 29.5 4.5 9.2 7.5
3 yrs 9.9 42.3 8.4 19.9 9.9
6 yrs 10.1 43.8 9.8 26.2 10.1
10 yrs 10.1 43.8 10.1 28.3 10.1
negative shock; effect after
Loy, -8.3 -37.9 -5.0 -9.9 -8.8
3 yrs. -11.9 -54.2 -9.8 -22.5 -12.0
6 yrs -12.3 -56.1 -11.8 -31.6 -12.3
10 yrs -12.3 -56.2 -12.2 -36.0 -12.3




4. Effects of demand and supply shocks in simulation experiments

This section presents Smulaion results of labour supply and demand shocks in case of
heterogeneous unemployment, where, in most versons of the modd. 6 = 0.5 so that the
escape probability from unemployment is two times as large for short-term unemployed as
for long-term unemployed (# = 0.2 in dternatives 3 and 4). The smulations illustrate the
time profile of the impulse-responses to the shock, which results from the explicit modelling
of the propagatiion of the shock through the various duraion classes. Findly, a new
equilibrium is reached. It is assumed that the additiond labour supply enters unemployment

through the firgt duration class and has the escape probability of short-term unemployed. In
order to avoid negative stocks, the smulated (temporary) impulse of 50,000 is distributed
over the twelve months of the first year of the smulation period. whereas impulse effects
are measured at the end of the year. The Sze of the impulse in supply is rather large as
compared to the historica shocks, which have, according to the annuad time series con-

sructed by Broersma and Den Butter (1994) a standard deviation of 15.000, but an increase
in labour supply of 50,000 seems a feasble outcome of policy measures which enhance

labour participation in The Netherlands. Moreover the main purpose of these smulations is
to illudtrate the relaive effects of labour supply and demand shocks.

Table 3 gives the results of autonomous labour demand and supply shocks according to the
basic verson of the modd. The table shows that, according to this verson of the mode, a
postive demand shock, which brings about an initid increase in the number of vacancies,
enhances employment very much. In the long run (i.e. after 6 years) dmog dl additiond
vacancies are filled up and unemployment has decreased accordingly. Long-term unemploy-
ment has come down with over 4 %-points. Comparison of the results of the two blocks at
the left hand Sde of table 1 demondrates that there is substantid symmetry between the
effects of pogtive and negative demand shocks.

A postive labour supply shock gives a different picture. This shock has, according to the
modd, no subdantid effect on employment: in the long run the increase in employment is
less than 10% of the additiond labour supply. Most new entrants on the labour market

remain unemployed so that the ‘inactivity ratio’ does not redly drop by such supply policy.
The share of the long-term unemployed decreases in the first year of the shock because at
that time the unemployed new entrants are dill short term unemployed, but in the long run

this share exceeds that of the basdine because most new entrants remain unemployed or take
jobs of others who become long term unemployed. Smilar to the demand shocks, the
positive and negative supply shocks appear to be amost symmetrical.
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Table 3. The effects of an autonomous change of vacancies (demand shock), and of
unemployed (supply shock), basic specification

Increase of vacancies Increase of unemployed
after after
Effects on Lyr. 2yrs. 3yrs. 6yrs. Lyr. 2yrs 3yrs. 6 yrs
employment 256 416 445 451 3.8 4.5 4.1 4.0
vacancies 24.4 8.4 5.5 4.9 -38 45 41 40
unemployment -25.6  -416 445 -451 46.2 455 459  46.0
(x 1,000)
% unempl. > -0.1 3.0 41 44 -2.9 3.6 3.9 3.9
12 months (% points)
Decrease of vacancies Decrease  of  unemployed
after after
Effects on Lyr. 2yrs. 3yrs. 6 yrs. L'yr. 2 yrs. 3yrs 6yrs
employment -29.1  -43.8 -457 -46.0 -43 53 49 49
vacancies -20.9 6.2  -43 4.0 4.3 5.3 4.9 4.9
unemployment 29.1 438 457 46.0 -45.7 447 -451 -45.1
(x 1,000)
% unempl. > 0.2 3.1 3.8 3.9 34 40 44 44

12 months (% points)

Explanatory note: shocks are represented by an autonomous change of 4,167 in each month
of the first year of the simulation period.

Table 4 gives the results of podtive supply and demand shocks according to dterndtive
verson 1 of the mode, which has the same parameter vaues of the basc modd, but which
yields an equilibrium basdine projection with an equa number of vacancies and unemployed
(100,000). In this dtudtion the effect of a demand shock on employment is of about the
same Sze as that of the supply shock; in both cases the additional employment amounts to
somewhat less than 45% of size of the shock. Yet the effects of both types of shocks are not
identical. The demand shock leads to an increase in the number of vacancies which surpasses
(in @bsolute value) the decrease in unemployment induced by the shock. The supply shock
yields the opposite effect: now the increase in unemployment is larger in absolute vaue than
the decrease of the number of vacancies. Neverthdess this modd smulation shows that a
positive supply shock may enhance employment considerably when the numbers of unem-
ployed and vacancies are in baance. Therefore it pictures a Stuation in which a simulative
supply policy can be useful from the perspective of augmenting employment. As the effects
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of negative supply and demand shocks are again dmost the mirror images of the effects of
the pogitive shocks, these smulation results are not presented in the table.

Table 4. The effects of an autonomous increase of vacancies (demand shock), and of
unemployed (supply shock), alternative specification 1 (equal number of
vacancies and unemployed)

Increase  of vacancies Increase of unemployed
after after
Effects on lyr. 2yrs 3 yrs 6 yrs lyr. 2yrs. 3yrs 6 yrs
employment 12.7 204 218 221 139 203 210 212
vacancies 37.3 296 282 279 -139 -20.3 -210 -21.2
unemployment -127  -204 218 -221 36.1 297 290 288
(x 1,000)
% unempl. > 2.6 02 -07 -09 -3.1 3.2 3.0 2.9

12 months (% points)

Explanatory note: shocks are represented by an autonomous increase of 4,167 in each
quarter of the firss year of the simulation period.

Table 5 summarizes the effects of (postive) labour supply shocks on employment according
to dl dternative verdons of the modd conddered in the sengtivity andyss of this paper.
The smulaion results of the basic verson of the model and of dterndive 1 are dready
extensvey discussed above. The results for dternative 2 indicate that in case of low labour
market dynamics the effect of a temporary supply shock does, in the long run, not differ
very much from that of the basic specification. This is somewhat againg intuition because in -
case of low labour market dynamics weighted unemployment (U’). which is relevant for the
production of maiches in the maiching function, is, due to the large number of long term
unemployed, smaler than in the basic verson of the modd. Therefore, a podtive shock to
unemployment would have a larger impact in the case of low labour dynamics than in the
basc verson. Apparently this larger impact is offsst by the reduced efficiency in the
matching process, which is, as described above, a necessary assumption in order to keep the
economy at the same point on the reduced form UV-curve in both versons of the model.
The main difference in reaction to the shocks between both versons of the mode is the
recognition lag. This is much longer according to the verson of the modd with low labour
market dynamics than according to the basic verson of the mode. The effects of a negetive
supply shock again gppear to mirror those of a positive supply shock dmost completely and
are not presented in the table.
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In dternative 3, with low labour market dynamics and a smdl escape probability for long-
term unemployed, the short-run employment effects of a supply shock are indeed larger than
with dternative 2, because U’ is smdler so that the new labour supply has a larger weight in
the production of matches. Yet, in the long run the effects become even smdler than with
dternaive 2. Moreover, it gppears that the trangtion towards a new equilibrium takes rather
a long time according to this dternative. The same is true for dternative 4 where unemploy-
ment has a large weight in the matching function. Now the effects of supply shocks on
employment are much more subgantid than in the previous dterndives with low labour
market dynamics. Like in dternative 3 the effect increases during the firg three years after
the shock and decreases somewhat thereafter.

Table 5. Effects of labour supply shocks on employment accor ding to various versions
of the flow models with duration dependence
(in % of the sze of the shock which is implemented as an autonomous change of

F..)
Modd specification
Basic Alt. | Alt. 2 Alt.3  Ah. 4 Alt. 5 Alt. 6 Alt. 7
positive shock;
effect after
Loyr. 7.6 27.8 4.9 7.5 13.9 8.2 7.8 11.6
2 yrs 8.9 40.6 8.1 10.2 22.4 8.9 9.3 8.9
3 yrs 8.2 42.1 8.4 8.5 22.0 8.2 8.9 7.1
6 yrs. 8.1 42.4 8.6 7.0 21.4 8.1 8.6 5.4
10 yrs 8.1 42.4 8.6 6.8 21.2 8.1 8.5 4.8

Figure 1 gives a graphicd impresson of the trangtion, induced by the shock, to the new

equilibrium on the reduced form UV-curve of the modd. The figure shows that the reactions

to negative and pogtive shocks are dmost symmetrica. Moreover. according to dl charts of

the figure the return to the new equilibrium vaue on the UV-curve follows a draight line

after the initid 12 months period of the shock. Yet the dope of this line appears to be

different for the various versons of the modd. The most remarkable trangtion to the new
equilibrium « dthough not very wel visble in the chart - occurs with aternative 3 (chart h).

After the 12 months of the shock the economy firsg moves awvay from the new equilibrium

and theresfter returns to it following the same line. It indicates that the trangtion dynamics
can dready become quite complicated in our smple modd of labour market flows, when we
take account of unemployment heterogeneity and of the flows through various duration
classes.
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Figure 1. The path to a new equilibrium on the UV-curve after a demand or supply shock
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Table 6. Effects of labour supply shocks combined with demand shocks of half the size
of the supply shocks, on employment according to the various versions of the

flow models with duration dependence
(in % of the sze of the supply shock)

Modd specification
Basc  Alt. | Alt.2 Alt.3 Alt.4 Alt.5 Alt.6 At 7

positive shocks;
effect after
Loy 35.2 44.1 18.8 21.7 205  38.2 35.4 39.4
2 yrs. 52.4 68.0 38.2 40.6 385 534 52.7 52.4
3 yrs. 54.0 71.9 46.5 46.9 450 54.1 54.4 53.3
6 yrs 54.2 72.9 53.6 52.6 55.3  54.2 54.5 52.8
10 yrs. 54.2 72.9 54.4 53.4 59.7 542 54.5 52.5

Table 5 dso gives the results for dternatives 6 and 7 with smoothly decreasing escape
probabilities from unemployment. According to dterndive 6 the effect of the supply shock
on employment has dmog the same sze as with the basic verson of the modd. This seems

plausible as the average escape probabilities from unemployment are about the same in both
verdons of the mode. Yet the trangtion towards the new equilibrium differs somewhat
between these versons of the modd. Alternative 7, with strong negative duration depend-
ence, gives a different picture. Here the short term effect of the supply shock is rather large
as compared to the other dternatives, but in the long run this effect diminishes consderably.

The present versons of the flow modd assume that the matching function is the only
transmisson in channe of a supply shock to demand. The mode does not describe possible
effects through wages and prices, which would lead to an induced demand shock. In other
words, the model assumes fixed labour demand, or a vertical vacancy supply curve (in the
Pissarides (1990) terminology)®. From that perspective our model may underestimate the
employment effects of a supply shock. In order to illudrate this we have run smulations
with supply shocks and concurrent demand shocks of hdf the size of the supply shocks.
Table 6 shows the results. Obvioudy the effects on unemployment are larger in this case
then in the case that the supply shocks are not accompanied by demand shocks. Now, the
table illustrates that the differences between the various versons of the mode have become
much smdler. The effect according to dternative 1, with an equa number of vacancies and
unemployed, is again higher than according to the other versons of the modd. Increesng
returns to scale or low Jabour market dynamics do not matter very much in this case.

¢ In a following verson of the modd we may endogenise the job crestion, the job
destruction and the wage formation process.
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5. Conclusons

The andyss of this paper is inspired by the high ‘inactivity ratio’ in The Netherlands and by
policy proposals to enhance labour participation and employment by encouraging labour
supply. The scope for these policy proposds is investigated using an empirica flow mode

of the labour market. The modd, which has the matching function as main behaviourid

equation, gives a consstent description of the flows between the stocks of unemployed,
employed, vacancies and the non-participants on the labour market a the macro leve. The
parameters of the mode are calibrated using recent actual data on labour market flows and
usng paamee edimates from the literature for the matching function. The centrd

projections of various versons of the modd generate dynamic unemployment equilibria with
constant escape probabilities from unemployment. In impulse analyses the propagation of
shocks through various duration classes of unemployment is modelled explicitly, so that the

mode describes the dynamics of the escgpe probabilities from unemployment under the
assumption of heterogeneous unemployment with (negative) duration dependence. Hence, the
mode dlows for a pogtive employment effect of an autonomous pogtive labour supply
shock, even when the wage formation processis |eft out of consideration.

The main purpose of the paper is to investigate the employment effects of these supply
shocks (and of smilar demand shocks) in numerica cdculations which mimic a red world

gtuation and to see in a sengtivity andyss how the Sze of these effects depends upon the
pace of structurd change, the degree of duration dependence, the distribution of the escape
probakilities from unemployment and the specification of the matching function.

A mgor concluson is that a pogtive labour supply shock enhances employment indeed, but
that, according to the basic verson of the modd, employment effects of an autonomous
increase of labour supply appear to be so modest that a stimulative labour supply palicy in
order to augment employment can be regarded as ineffective and should be accompanied by
a labour demand policy. The smulation experiments show that. given the present number of
vacancies an unemployed in The Netherlands, such additiond demand policy is essentid,
even when we dlow for the fact that the escape probability for the long-term unemployed is
much smdler then for the new ]abour supply. The sengtivity andyss of this paper illustrates
that the above conclusion is dso true in the case of low labour dynamics where the share of
long term unemployed is, as yet, much larger than in the actud gStuation. Only in a
(unrediigtic) combination of low labour market dynamics. high duration dependence and a
high weight of unemployed in the matching function we find long run employment effects of
a supply shock which are subgtantially higher than according to the basic verson of the
mode. Yet, the Smulation experiments reved that the transmisson dynamics of a supply
shock (and dso of a demand shock) depend much on the pace of labour market dynamics
and on the degree of duration dependence. Here the modelling of the propagation of the
shocks through the various duration classes of unemployment gppears essentia. Moreover,
our experiments highlight the importance of a condgent moddling of labour market
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dynamics a the macro leve: cdculation of the impulse effects hy usng a matching function
only - as micro sudies of the labour market often do - can be very mideading.
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Annex. Lig of symbols

Flows of persons

El (420) Inflow into employment
El, (220) Autonomous inflow into employment (other than unemployed filling a
vacancy)

EO (420) Outflow from employment
F... (200) Unemployed who find a new job by filling a vacancy

Fu (120) Non-paticipants who regiser a unemployed (additiond labour
supply)

Ul (420) Inflow into unemployment

UL, (300) Inflow into unemployment from employment (= F.,)

uo (420) Outflow out of unemployment

uo,, (220) Autonomous outflow out of unemployment

Flows of jobs

VI (600) New vacancies (additiona labour demand)

VO (600) Outflow of vacancies

VO, (400 Autonomous outflow of vacancies

VO, (200) Vacancies filled by unemployed

Stocks

E Employment

U Unemployment

Us Short term unemployment (< 1 year)

U, Long term unemployment (> 1 year)

Vv Vacancies

Other symbols

Ty, Escape probability of unemployed from the first duration class
My, Escape probability of unemployed from the k-th duration class
M Escape probability of short term unemployed

L Escape probahility of long term unemployed

U, Number of unemployed in the k-th duration class

b Duration  dependence  parameter

Explanatory note:  values in parentheses represent the annual size of the flows used in the
basic projection (in 1000 persons)
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