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Abstract

In this sudy we invedtigate the effect of the introduction of premium differentiation (experience
rating) in the Dutch Unemployment Insurance system on the demand for labor. We formulate a
modd of labor demand, based on the modd by Bentolila and Bertola (1990), in which we
digtinguish two types of workers: the “young” and the “old’. This didtinction is made, as one of

the mgor motives for opening the discusson around premium differentiation in the Netherlands
is the wish to reduce the inflow of older workers into unemployment. In the mode, labor
adjugment cogts (hiring and firing costs) are linear. The modd dlows for uncertainty in the
busness cycde. Premium differentiation is incorporated in the modd as a rise in firing cods,

accompanied by a decrease in unemployment insurance premium payments. Vaues for the
model parameters are determined to quantify the effect of premium differentiation on the demand
for labor in various sectors of the Dutch economy. We compute the effect of premium
differentiation on the Seady ate level of labor demand. We aso compute the effect of premium
differentiction on the level of profits.
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1. Introduction

The sysem of rasng premiums for the unemployment insurance that is a present in
operdion in the Netherlands does not dlow for experience raing (or: premium differentiation)
at the levd of the individud firm. Consequently, a firm which fires a worker, is not directly
confronted with the cost of financing the unemployment benefit that the worker will receive.
Recently, in the political debate atention has been pad to the possbility of introducing premium
differentiation in the Netherlands to finance the unemployment insurance benefits. One of the
maor motivations for this increased interest is the wish to reduce the inflow of elder workers into
the Unemployment Insurance scheme. Elderly who become unemployed have a low probability
of reemployment. Ther monthly unemployment benefits are rdaively high (compared to the
benefits of young workers). Moreover, the unemployed ederly have a long entittement. From
a certan age (57.5) on, the dderly unemployed actualy can stay on unemployment insurance,
without entering socia assstance, until the age of 65. It is fdt that the unemployment insurance
sysem in the Netherlands sometimes is used as a form of pre-retirement, attractive to both
employers and workers. In the political debate, it has been argued that the introduction of
premium differentiation a the level of the individud firm creates a disncentive for this practice
a the dde of the firm.

The am of the present study is to quantify the effects on the demand for labor of the
introduction of premium differentiation in the Netherlands, for various sectors of the Dutch
economy. Since experience rating has not yet been introduced in the Netherlands, we cannot
edimate the effect of experience rating on employment (see Topel(1983)). Therefore we have
designed a smulation modedl. The point of departure is the labor demand modd by Bentolila and
Bertola (1990). This modd describes the labor demand decison of a firm, which is forward
looking and maximizes the expected discounted stream of profits. The firm incorporates
uncertain future shocks in the demand for the firm's product. The adjustment cost of labor, the
cost of hiring and firing, is linear in the number of workers hired or fired.? In the modd we
disinguish two types of labor, the ‘young’ and the ‘old’ workers. The wages, the cost of hiring
and firing, and the quit rates differ between the two types of workers.

The introduction of premium differentiation can be modeled as a shift from wage costs
to firing cogts. A firm will be confronted with higher Ul premiums as the result of firing a
worker. If, on the contrary, the firm decides not to fire, no (additiona) premiums need to be paid.
This is different from a sysem without premium differentiaion in which a firm pays (the same)
Ul premiums irrespective of whether and how many workers are fired.

3 The nature of the firi ng costs associated with premium differentiation requires a model in which firing
costs are linear in the number of workers to be fired. Nickel1 (1986) gives an extensive overview of the different
shapes of adjustment costs that appear in dynamic models of labor demand.
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The higher firing cost as the result of the introduction of premium differentition has a
negetive effect on firing.* There is a negative effect on hiring as well. A negdtive effect on hiring
will be the consequence of the forward looking behaviour of the firm. A firm that is about to
make a hiring decison will incorporate the probability that the newly hired worker may have to
be lad off in future, due to a negative business cycle or productivity shock, in which case the
firm is confronted with the cost of firing. In the modd by Bentolila and Bertola (1990). The
formation of the firm's expectations about the future will depend on the variation in firm specific
or business cycdle shocks and the firm's growth rate, o will the effect of firing costs on the hiring
decison. In the modd by Bentdlila and Bertola (1990), that abgtracts from possible equilibrium
wage reactions, the decrease in firing is found stronger than the decrease in hiring and therefore
the eventud employment effect is pogtive. Next, there is a negative effect of higher firing costs
on the firm's ‘eficiency’, resulting in a lower profitability. With higher firing costs workers that
would otherwise have been lad off will gay in the firm, leading to a less efficent dtuation in
terms of productivity wage ratio?

The higher firing costs go together with lower wage codts, due to the shift from wage
codts to firing cogs. This will have a pogtive effect on the employment in the firm, and may
compensate for the inefficiency created by the higher firing codts.

The moded will be used to cdculae the effects of premium differentiation on the average
(steady date) level of labor demand for both young and old workers. We determine the rdative
change in the steady date level of labor demand due to the sysem of premium differentiation.
To be abdle to quantify the effects of premium differentiation, al modd parameters have been
chosen on the basis of micro-economic data. The change in the level of profits due to the system
of premium differentiation is determined to get an idea of the effects on the efficiency of
premium  differentiation.

Since the modd by Bentolila and Bertola (1990) only addresses the demand side of the
labor market, the andysis is partid. In matching modes, like the models by Bertola and
Cabalero (1994) and Millard and Mortensen (1997), an increase in the cost of firing leads to a
wage reection. The interpretation of the wage reaction arisng there is that an increase in firing
cods leads to a higher ingder power of the workers in a firm, as the probability of being fired
has decreased. This leads to an upward pressure on the wage, which in turn has a downward

* Note that higher firing costs may create an incentive for the firm to try and find other exit routes for
workers. Spending more on investment in outplacement is a possibility. These effects will however not be
incorporated in the model.

3 A decreased level of profits may have a negative level on investment. It may be a barrier to create new
firms. Apart from the level of profits, the increased risk of the premium fluctuations, resulting in an increased
varighility in profits, may create a disincentive to invest. The effects on investment will not be modeled by us.
Risager and Sorensen (1997) present a labor demand model with firing costs and endogenous investment.
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pressure on employment. Therefore, the matching models are a serious dternative for the model
of Bentolila and Bertola (1990) to invedtigate the effects of premium differentiation. Millard and
Mortensen (1997) actudly use the Mortensen and Pissarides (1994) framework to gain indght
in the effects of experience rating. We chose to use the Bentolila and Bertola (1990) framework,’
as in the matching models mentioned some other smplifications are made. For example, the
model by Mortensen en Pissarides (1994) hiring as a result of a postive business cycle shock at
the firm level is not incorporated. In Bertola and Cabdlero (1994) business cycles switch with
some probability between two known states characterized by a productivity value.”* To be able
to gain indght in possble wage reections, we will use, in an admitted ad hoc manner, a wage
equation, derived from the matching modds, to andyze the sengtivity of the results obtained
with the Bentolila and Bertola (1990) modd.

In section 2 we give a description of the sysem of financing the unemployment insurance
that is at present in operation in the Netherlands. In section 3 we presented the extended Bentolila
and Bertola (1990) modd. We discuss how this modd will be usad in the cdculation of the
effects of premium differentiation. In section 4 we describe how we determine vaues for the
model parameters. In section 5 the results of the analysis are presented. Section 6 concludes.

2. The Dutch Unemployment Insurance system

In the Dutch Unemployment Insurance system expenditures on unemployment benefits
are not charged to individua firms. However, to a certain degree premiums are experience rated
a the sectoral level. The unemployment benefits are financed from two sources. The firs 26
weeks on unemployment benefit payments are financed from a sector specific fund. Premiums
differ between sectors, and are pad by the employers. The benefit payments to individuas who
are unemployed for more than 26 weeks are financed by a generd fund. Premiums are the same
for every employer. Part of the premiums are paid by the employers and the remaining part by
the employees.

The digibility of someone unemployed to unemployment insurance benefits depends on
the labor history of the unemployed. If the unemployed has worked at least 26 weeks during the
past three quarters, and if the unemployed has been working in the past 5 years at least 52 days

® At the start of this project, we considered doing the calculation both on basis of the Bentolila and Bertola
(1990) framework and on the Mortensen and Pissarides (1994) framework. We soon gained the insight that it was
over optimistic to do both in one project, so we chose Bentolilaand Bertola (1990) for the reasons given.

7 A similar shock process is used in the labor demand model by Bentolila and Saint-Paul (1992).
8 A challenging extension of the literature in these type of models would be the combination of the
technigues and the shock process in Bentolila and Bertola (1990) with the matching type of model in Bertola and

Caballero (1994).
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in a least 4 years (the “4 out of 5’ requirement), the unemployed is digible to receive 70% of the
past wage. If the ‘4 out of 5 requirement is not met, but the requirement mentioned before is

satidfied, the unemployed is digible to receive 70% of the minimum wage. The entitlement
period depends on the individua labor history, and varies from 6 months for individuas who
have had ajob for less than 5 years, to 5 years for individuas with a labor history of 40 years or
more. For further detalls of the system of financing unemployment insurance, we refer to Alessie
et al. (1999).

3. The modd

The modd that will be used to smulae the effects of premium differentiation is a
supplemented version of the mode by Bentolila and Bertola (1990). The modd by Bentolila and
Bertola (1990) is extended by introducing two types of labor: ‘young and ‘old” workers.
Considering the ad hoc nature in which we derive this wage response, the anadyss with the wage
response only desarves the interpretation of a sengtivity andyss on the employment effects
derived with the Bentolila and Bertola (1990) model.

3.1 Formulating the mode

The modd of Bentolila and Bertola (1990) describes the labor demand decision of the
firm. Labor (‘young' and ‘old workers) is the input factor in the firm’s production process. Due
to the exigence of hiring and firing cod, labor is a quas-fixed production factor. Cepitd is
assumed to be fixed.” The wage cost per worker are given for the firm (a competitive labor
market is assumed). On the product market, there is monopolistic competition. The firm
optimizes its hiring and firing Sralegy by maximizing the expected inter-tempora profits.
Workers may leave the firm by quitting. Congtant quit rates are assumed, that may have a
different vaue for the two different types of labor (‘young and ‘old” workers). Hiring and firing
codt is linear in the number of workers being hired and fired. The hiring and firing cost is dlowed
to take a different value for the ‘young’ and ‘old” workers. The demand for the firm's product
is subject to an uncertain shock process.

The labor demand mode incorporates two types of labor, L, and L,, indicding the
number of young and old workers in the firm, respectively. The production function of the firm
is of the Cobb-Douglas type:

By, B,
O=AL, L, (1)

% Risager and Sgrensen (1997) present a labor demand model with firing costs that does incorporate
endogenous  investment.
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The production function gives the production in period ¢, indicated by Q,, as a function of the
labor inputs L,, and L,,. B, and B, arethe labor eadticities of production (0 < B<1,i=1,2),
and A, isafactor that influences the margina productivity of both types of labor. ' Bentolila and
Bertola (1990) assume that it grows with a congtant, geometric growth rate 6,. Moreover,
Bentolila and Bertola (1990) assume that L, andL,, are perfect subgtitutes and that a linear
production technology prevails. The specification of the production function in (1) implies that
different types of workers influence each others productivity postively. In others words, the
firms needs both young and old workers to produce.

The demand for the firm’s product Q, is determined as a function of the price P,. The
firm operates on a product market of monopolistic competition. Consequently, it faces the
following demand curve for its product:

|

Qr:ZrPtﬁa0<P<l @

The parameter p determines the price eadticity. The state of the business cycle is represented by
the random variable Z,. It indexes the position of the direct demand curve. The variable Z, is
assumed to be random. Apart from random shocks due to the business cycle, it may represent
firm specific shocks. Conform Bentolila and Bertola (1990), it is assumed to follow a geometric
Brownian Motion ! (see Dixit (1992) for a clear review on Brownian Motions):

dZ=20 dt+Zc dW, (3)

The interpretation of equation (3) is that the growth of the firm is characterized by random
shocks around a constant growth rate, 6,, with standard deviation o, .

An expresson for the revenue function can be obtained by combining the production
function in (1) with the inverse of the demand function in (2):

PO~z @

Note that the parameter i serves as an exponentia weight factor between the systematic part of
the revenue function, which conssts of the production function, and the random demand factor.

If 4 approaches 1, uncertainty disappears from (4).

10| ike Bentolila and Bertola (1990), we assume that capital is a fixed production factor.
" Wr is a Wiener process with standard normal increments.
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We define the following flow eguation for the number of young workers L,
dL,=dX,-8,L,-pL, &)

The change in the number of young workers is represented by dL,, . The change in the number
of young workers due to the hiring or firing behaviour of the firm is indicated by dX,,. Each

period, afraction & | of the young workers quits the firm and a fraction p will, due to aging, turn
into old workers. We define a amilar type of flow equation for the old workers.

dL,=dX,-8,L,+pL, (6)

The quit rate of the old workers is represented by 6, The flow equation in (6) can aso be
written as

dL,=dX,-6,L,+w L, (7

with w, = pL,/L,,. In order to keep the caculations tractable, we assume that o, is constant over
time, and we will denote w =w, in the sequel. This is like assuming a condant inflow rate into
the stock of old workers, ingtead of a constant outflow rate out of youth. The implication for the
quit rates actudly is that the ‘effective’ quit rate for young workers, including the aging process,
isd, + p , whereas the ‘effective’ quit rete for old workersis 6,-w .

The hiring costs for a worker of age group i are indicated by H,. The codts of firing a
worker of age group i are indicated by F,. The wage costs of a young and an old worker are
represented by w, and w,, respectively. The objective of the firm is the maximization of the
expected present value of its cash flow. The following objective function is maximized, subject
to the dynamic laws of mation in (5) and (7):

[k 2 R 7'}

Er{je-r(w{(/ﬁ LALA)#Z ) d - Z[W Lydz+{dXy > 0OH,; +dX ; <O)F;}dX, }}(8)

!

In (S), r is the discount rate and I( .) is the indicator function. The optimization problem leads to
the following first order conditions '2

E;[f,n(m;‘wi)e )=~ F, if dX,<0 ©)

12 See Nickel 1 (1986) for the derivation of the first order conditions.
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'Fi<Et[f:(nn_Wi)e -Ai(r—t)dr]<Hi if dX,;=0 (10)

EL[~(ne-we M Vds)=H, if dX,>0 an

where A, =8 +p+r and A,=0,-w+r.

In (9), (10) and (11), ., is the margina revenue product of labor of age group i, in period T

Ny~ B 1“A:pL31p ) 1Ltgzpztl * (12)
B, Bp-1_1-
no=Bpd L, L 2 (13)

The interpretation of the first order conditions in (9), (10) and (11) is straightforward. First of all,
note that if firing and hiring cogs of both types of workers were equd to zero, the conditions
reduce to the well known condition of the standard neoclassicad labor demand modd, which
reads that the margind revenue product equds the wage. If costs of adjustment are postive,
equation (10) implies that if the expected present vaue of the difference between the margina
revenue product and the wage is not too large, compared to the costs of hiring and firing, the firm
will decide neither to hire, nor to fire. Equation (9) implies that if the expected present vaue of
the difference between the marginad revenue product and the wage becomes, due to a shock, too
gmal (negative), compared to the cods of firing, the firm decides to fire. From equation (9) it
can be derived that a higher leve of firing costs has a negative impact on firing: a larger negative
shock than before in the margind revenue product of labor is needed to induce the firm to firing.
Equation (11) implies that if, due to a shock, the expected presented vaue of the difference
between the margind revenue product and the wage becomes too high, the firm will hire. From
(9) and (11) is can dso be derived that lower wage costs reduce firing, and have a postive effect
on hiring.

Note that the expressons for the first order conditions in (9), (10), and (11) do neither make use
of the assumption made about the functional form of the margind revenue product functions in
(12) and (13), nor of the assumption made about the shock process in (3). In order to be able to
solve the firgt order conditionsin (9), (10), and (1 1), the assumption about the stochastic process
in (3), as wel as the assumptions leading to (12) and (13), need to be used.
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3.2 Solving the modél

Usng (3), ( 12) and (13), together with the flow equations (5) and (7), it can be shown that
the margina revenue product of labor of type i, n, follows a regulated geometric Brownian
Motion with lowerbound d; and upperbound u,. The geometric Brownian Motion process within
the bounds can be written as

dn,=6ndt+on 4w, (14)

The growth rate 6, and the variance o follow from Itd’s lemma

o=(1-p)o, (15)

2

0,=p0,-(B;u-1)(8,+p) +B,u(w-58,)+(1-p)6,-1/2p(1 -p)o; (16)

and

0,=10,-B,1(8,+p) +(Byp-1)(w-8,)+(1 -p)6,-1/2p(1 -p)o; (17)

Usng the properties of a regulated geometric Brownian Mation, the first order conditions (9),
( 10) and (11) can be solved. In appendix A more details are provided about the solving of the
bounds d; and u;.

3.3 Interpretation of the moded’s hiring and firing process

In continuous time, demand shocks Z, affect the margind revenue product of labor
(MRPL) of young and old workers. This shock process is described in equation (14) in reduced
form. For purposes of interpretation, it is illuminating to recdl that (14) results from the demand
shock process (3), which affects the MRPL’s given in equations (12) and (13).

As long as the MRPL’s remain within their bounds (i.e. d<n,<u,i=1,2), no hiresand
no fires take place. The demand shock Z, does &ffect the vaues of the MRPL’s, by equations
(12) and ('13), but not the numbers of young and old workers L,; and L,,. Note aso that the ratio
of the MRPL’s is not affected by the shock. Dividing (12) by (13) gives n,,/n,,=B ,L,//(B,L,;) -
The only changesin L, and L,, are due to quits and greying. This can aso be seen by applying
It6’s lemmato y,: =7,/n,. This shows that dy,=(0,-0,)ydr and 8,-0,=6,+p-(5,-w),
according to (16) and (17). Thus, the ratio of the MRPL’s has a congtant, geometric growth rate
depending on the quit rates and greying parameters, and it is not affected by the demand shocks.
The latter is not surprisng snce the demand shock affects the firm's revenues, and is not specific
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to any of the labor inputs. This holds only as long as the MRPL's are within the bounds.

Now supposg, for example, that the MRPL of young workers hits the lowerbound 4, due
to a negative demand shock, but the MRPL of old workers remains within its bounds. The MRPL
of young workers becomes ‘too low’, and to correct for that the firm fires young workers.
According to (12), the MRPL of young workers is raised as the result of the firing. The number
of old workers remains the same, but due to the firing of young workers, the MRPL of old
workers in (13) is decreased. The ratio of young workers to old workers has declined now due
to the shock, and the ratio of the MRPL of young workers to old workers has increased
accordingly. This in turn increases the probability that the next time it will be the MRPL of old
workers that hits the lower bound a a negative shock. This is an important observation, since it
shows that the employer cannot keep on reducing the number of workers of one age category
only. There will be one point a which the firm decides to fire workers of the other age category
instead.

Summarizing we can say that the ratio of the MRPL of the two age categories, as wdll
as the numbers of workers, are not affected by demand shocks as long as the two MRPL'’s both
reman within their bounds. They are affected by demand shocks if one of the MRPL’s hits a
bound.

3.4 A steady state solution for the demand of labor
From the equation (12) and (13), the numbers of young and old workers can be expressed
in the margind revenue products of both types of labor:

1- 1 _ +

,1 [ﬁ -Bou 52” [pzl " Plzl-* ntzﬂzﬂ]l/(l B(B,+By) (18)
Piu-1 +

Blluﬁz Pip [le pnﬂ 1Pnt21l* ]1/(l B(B;+By)) (19)

Note that evaluating (18) and (19) in the lower bounds d, andd, for 1, and 1,,, generates
upper bounds for L, and L, since -B,u<0 and Bp-1<0,i=1,2. Smilaly, evauding (18)
and (19) in the upper bounds u, and u, for v, and 7,,, yields lower bounds for L, and L.,
The equations (18) and (19) serves as a basis for determining the Steady State (average)
labor demand leve for young and old workers. Now first note that the processes for employment
of both types of workers, L,, and L,, are nondtationary. However, the expressons for the
margina revenue product of labor of both types of workers, (12) and (13), define a cointegrating
relation between (the logarithms of) A, Z,, L, and L, . Therefore (conform Bentolila and
Bertola (1990)), for the current levels of A, and Z, a conditiond steedy state meen vaue of L,
andL,, can be computed. For this purpose, the steady state densty function of the regulated
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Brownian Motion 7, is used to average the labor demand equetions (18) and (19) over n,, and
M ,,- The result will be an average level of labor demand, conditiona on the values of A, and Z,.
The steedy state density function of a regulated Brownian Motion n,, with lowerbound d; and
upperbound u, , growth rate 8, and standard deviation of the increments equd to o, is given by
-2
(v,~Dn,

8N = — N~y (20)
u ' -d'’

withy =2 6/02. In integrating over (18) and (19), we account for the fact that n,, and 1, are
correlated, and actudly follow from the same underlying random shock process Z,. We use
Monte Carlo integration for this. We denote the digtribution function of the dengty function in
(20) by G(n ) . We generate random variablesny ,, 7= 1, ... ,R,i =1, 2, (with Rindiceting the
number of dpawings used in the Monte Carlo integration) for the Monte Carlo integration by first
drawing random variablesv,,r=1, . . ., R from the uniform distribution on the interva (0, 1), and
then tranforming them into random varigbles n |, and v,,, r = |,.., R, by meens of the
tranformationv, =G(n,),i = 1,2, r = 1,..,R. Note that we use the same underlying random
drawings of random variablesv,, r=1, . . ., R for generating random numbers n | and n,,, r =
l,..., R Thus, we incorporate the dependence between the two processes.

We calculate the steady state levels of labor demand for various systems of financing the
unemployment benefits. Note thet the relative difference in labor demand levels between various
systems of financing benefits does not depend on the vaue of A, and Z..

3.5 Regularity conditions
The parameters have to satisfy certain regularity conditions to ensure a well-behaved
optimization problem. The vdue function in (8) is bounded if the following conditions is
satisfied:
ke, (1-p)6,
+ <r
1”“(51*Bﬁ l_p(ﬁl+ﬁﬂ

(21)

To ensure a finite vaue for the integrand in (9), (10) and (1 1), the following condition mus hold
for both types of labor (i = 1,2):

A.I> 0, (22)

The regularity conditions in (21) and (22) are a sraghtforward extenson of the regularity
conditions in Bentolila and Bertola (1990).
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Table |: The parameters of the simulation model

Grossyearly uncertainty in demand:
earnings per Number of greying growth in [standard deviation in
Sector employee employees quit rates parameter P turnover employment
youn

young old |young| old| g old

(<50) |(>= 50) |(<50) (>= 50) |(<50) (>= 50) i
1. Agriculture, Tobacco 44646 | 56430 16 2| 41 7.3 1.8 1.8 14.9
2. Construction 60197 | 772420 28 3| 34| 110 24 49 26.0
3. Wood-, furniture industry 60197 | 77242 2 2| 35 110 24 4.9 34.3)
4. Publishing, printing and reproduction industry 61805 | 88328 23 3] 79 19.5 2.6 29 10.9
5. Basic and fabricated metal products ,electro industry 6{14 17 | 835 16 33 5 37 112 25 29 12.4]
6. Retail trade and repair 20023 | 42059 28 3| 60 10.8 25 38 25.8)
7. Harbour, inland navigation, fishing 79129 109158 41 3| 59 18.1 1.4 50 247}
8. Other transportation 57356 71764 43 5| 86 79 2.2 5.0 20.:3)
9. Hotels and restaurants 27282 | 32490 18 1 100 83 2.7 64 1613
10. Hedlth care 43781 | 58156 97 12| 61| 128 2.3 12 6.0
11. Government services 36696| 40191 9B 13| 11 76 47 16 6.3
12. Banking, Insurance, wholesal e tradensportation 68573 1103244 186 4/ 51 121 28 69 21.9
13. Employment Agencies 28852 47996 106 2| 30 0.0 0.0 1.2 54.:
114, Other manufacturing 300241 608081 64 o] 401 107 L9 29 1204.04

Greying parameter (p) =the transition probability that the employeeis‘old’ (i.e. at least 50 years old) in year t+l given that he/sheis‘young’ (lessthan 50 years) in year t



4. Determination of the parameters
The model which has been presented in the previous section, contain the following parameters.

Quit rates of the young and old employees': & , and 6,.

‘Greying parameter’ @ p

Hiring costs H, and H,.

Hring costs F, and F,.

Gross yearly earnings of the young and old employees: w, and w,.

The number of young and old employees: L, and L,.

The mark-up factor (cf. Equation (2)): M.

Expected growth in the turnover (and its standard deviation); These Statistics will be used
to derive the parameters p0,+(1-p)0, en o,

9, The interest rete: r.

10 The parameters of the Cobb-Douglas production function (1): B, and P,

11 The parameter which indicates the share of the surplus of the match between the worker
and the employer that is assgned to the worker according to the wage bargaining rule

(see appendix B): C.

(ST N TS - TN ~SY JC R | R

In the empiricd andysis the private sector has been split up in the following 14 sub-sectors (cf.
Table 1). The sector classfication is on based the way the Ul scheme has been implemented:
fourteen organizations (‘bedrijfsverenigingen’) are respongble for this and they cover different
sectors of the economy.

In order to amulate the effects of premium differentiation (experience rating), we have
to choose vaues for dl the parameters mentioned above. In most cases the choice of these
parameters is based on Dutch survey data and on aggregated macro-economic time series.
However, some parameters are chosen without caling on such data. For instance, we assume in
the smulaions tha the interest rate r and the mark-up factor B are equal to 7.5% and 0.6
respectively. The estimate of W is taken from Burda (1987) (Bertola end Bentolila (1990) have
used the same egtimate). We have assumed that the values of the parameters B, en B, of the
Cobb-Douglas production function are equal to 0.33. This choice of these parameter vaues is
based on a study by Schroer en Stahlecker (1997). On the bass of studies by Holmlund and
Zetterberg (199 1) and Graafland and Huizinga (1996) we have decided to fix the vaue of ( to
be equa to 0.2. Notably, the chosen vaues of the parameters discussed in this paragraph are not

3 In this paper ‘old employees’ are those who are at least 50 years old.
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sector specific.

The OSA abor demand survey, the Socio-Economic Pand (SEP), the Yearly Research
into Employment and wages (JWL) and the quarterly accounts of Statitics Netherlands have
been used by us most frequently in order to estimate some key parameters. The OSA labor
demand pand is a longitudind pand survey which has been conducted bi-annudly from 1988
on by the Organization of Strategic Labor Market Research (OSA). The surveys concern both
firms in the private sector (at the establishment level) and government bodies. Only those
organizations (firms or government bodies) have been sampled which have at least 10 employees.
In this sudy we only make use of the 1994 wave of the OSA labor demand survey. The 1994
wave of the OSA labor demand survey contains 2247 firms in the private sector and 476
government bodies. In this study we have only sdected the firms in the private sector. Since the
OSA labor demand survey is not entirely representative, the OSA has congtructed sample weights
(for more information about eg. the sampling frame of the OSA labor demand survey, see
Hassink (1996)). Evidently, we have used the sampling weights in the computation of summary
datistics. In this study the OSA Labor demand survey has been used to estimate the quit rates,
the hiring cogts, the ‘greying parameter (see below), business cycle uncertainty (cf. Table 1), and
the number of young and old employees (cf. Table 1).

The Socio-Economic Pand (SEP) is a survey administered by Statistics Netherlands for
a pand of approximately 5,000 households. The SEP is representative of the Dutch population,
exduding those living in specid inditutions such as nurdng homes. The fird survey was
conducted in April 1984. The same households were interviewed in October 1984 and then twice
ayear (in April and October) until 1989. Since 1990 the survey has been conducted once a year
in May. In the October interview, information is collected on socio-economic characterigtics,
income and labor market participaion. In this sudy we have made use of the following waves
of the SEP: 1989 till 1993. In this study the SEP has mainly been used to estimate the quit rates,
the hiring and firing cog, and the ‘greying parameter (see below). Aggregated information from
the Yearly Research into Employment and Wages (JWL) and the quarterly accounts of Statistics
Netherlands have been used to estimate Gross yearly earnings per employee (see table 1) and the
growth in turnover (see table 1) respectively (see Alesse et d. (1999) for more details).

The ‘greying parameter’ is defined as the trangtion probability that the employee is ‘old
(i.e @ least 50 years old) in year t+l given that he/she is ‘young’ (less than 50 years) in year t.
The lay-off rae is the trangtion probability that an employee in year t has received an UI benfit
in year t+ 1. ' The quit rate is equa to 1 minus the lay-off rate, the ‘greying parameter’ and the
probability that the employee stays with the same employer. The quit rates and the ‘greying

14 The estimates of the lay-off rates are only used to determine the quit ratesand not in the simulations.
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parameter’ have been estimated by using survey data from the OSA labor demand survey and
the Socio-Economic Pand survey. The sector specific estimated quit rates are presented in table
1. Details about the determination of the quit rates can be found in appendix C.

Table 2: Size and composition of the hiring cost in the private sector
cost of
Recuitment Cost of settling  [keeping open

Sector cost into anew job a vacancy  |hiring cost total

<50 jr [>=50 jr <50 jr =50 jr
1. Agriculture, Tobacco 323| 8500| 10744 720 9544 | 11787
2. Construction 584| 10763 13810 1202 | 12549 | 1559
3. Wood-, furniture industry 1846 13391 17183 1064| 16301 | 20093
4. Publishing, printing and reproduction
industry 2071 969%| 13935 6521 | 18287 | 22527
5. Basic and fabricated metal products
,electro industry 1297| 11908| 16193 349% | 16701 | 20986
6. Retail trade and repair 411 4854 7035 467 5732 71912
7. Harbour, inland navigation, fishing 3156| 10184 14049 5815 | 19155| 23020
8. Other transportation 568| 4485 5612 1830 6884 ( 8011
9. Hotels and restaurants 97| 2601 3098 5862 8560| 9056
10. Hedlth care 2212 6480 8608 3825| 12517 14644
11. Government services 1587 9599 12868 183] 11369| 14638
12. Banking, Insurance, wholesale trade,
transportation 2846 | 11614 18685 14377 | 28838 | 35909
13. Employment Agencies 9%7| 3913 6509 50| 4930| 7526
14. Other manufacturing 2616 | 9436 11470 8476 [ 20528 | 22562

In order to determine the hiring codts, it has been assumed that the hiring costs consst
of the following 3 components 1) Cost of advertisng and recruiting; 2) Cost of sttling into the
job,

3). Cost of keeping open a vacancy. Information on the cost of advertisng and recruiting is
obtained directly from the OSA labor demand survey? The cost of settling into the new job has
been derived by multiplying two variables. 1) the time of sttling into the job, and 2) the earnings
of an employee with seniority of less than 2 years The outcome of this multiplication is
multiplied by a weight factor of 0.5, to express that new workers are productive for only half
their working time during the period of settling into the job. In the sengtivity andyss we vary
this factor of 0.5.

The average time of stling into the job has been esimated by using the information from the

13 Details on the question asked to survey respondents with respect to cost of advertising and recruitment
are found in appendix C.
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OSA labor demand survey. (See appendix C for the details). Data on the average earnings of a
‘new employee (an employee with less than 2 years tenure) sems from the Yearly Research into
Employment and Wages (MWL) (see Staistics Netherlands (1994) and Statistics Netherlands
(1996)). In the computation of the average cost of settling into a new job it has been assumed that
a new employee is only productive for 50%.

The cost of keeping open a vacancy is defined as the product of 1) average duration of
a vacancy, and 2) the net value added per worker -gross earnings per employee. The average
duretion of a vacancy is determined with information from the OSA labor demand survey. See
gppendix C for more details. Data on the net value added (against factor cost) per worker and the
gross earnings per employee are taken from the Nationd accounts (see Statistics Netherlands
(1997)). The size and composition of hiring cost are presented in table 2.

Firing cost

In order to derive the tota firing codt, we firgt caculate the firing cost in absence of experience
rating (premium differentiaion). The mogt important component of the firing cogt is the
severance pay. An employee recelves severance pay when he/she fired through mediation of the
cantonal judge. An employer could aso fire employees by gpplying for a permisson of the
Regiond Labor Office (Regionad Bureau van de Arbeidsvoorziening (RBA)). In principle, the
employee does not receive any severance pay if the RBA approves the gpplication of the
employer. However, one should redize that the RBA needs a lot of time to judge the application

and that the RBA only approves the gpplication under rather strict conditions. Therefore, it could

be more attractive for both the employee and employer to ask for the judgement of the cantonal

judge. Hassink, Reitsma, and Roorda (1998) find that cantonal judges handle 33 percent of the
firing cases. This percentage has been used in the caculation of the sector- and age-specific
average severance pay.

In most cases, the cantonal judge uses the so-caled ABC-formulain order to assess the
severance pay. According to the ABC-formula the severance pay is equa to the product of &)
gross monthly earnings, b) ‘weighted tenure’. The varidble ‘weighted tenure is caculated as
follows. the ‘tenure years before age 40 have a weight of 1, the ‘tenure years between age 40
and 50 aweight of 1.5, and ‘tenure years of over age 50 a weight of 2 (see Hassink, Reitsma,
and Roorda (1998)). In order to assess the average severance pay, we have used data from the
SEP to edimate the age-pecific average vaue of the varigble ‘weighted tenure’, and data from
the JWL. According to the SEP data, the average ‘weighted tenur€ of the young employees
(<50) is equd to 7.7 years and that of the ‘old employees (>=50 years) 19.3 years. In these
cdculations we have proxied the varigble ‘weighted tenure'. For the employees younger than 50,
we have taken taken the unweighted tenure and for the old employees we have multiplied the
unweighted tenure by a factor 1.5. In table 3 we present the average severance pay by sector and
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age.

(Table 3: Severance pay by age and sector

ABC-formula
weighted with a
Sec tor ABC-formula factor 0,33
young
young (<50) |old (50+) |(<50) qéld ((50+)
1. Agriculture, Tobacco 23944 110474 7902 36456
2. Construction | 318200 140042 10500 20184
3. Wood-, furniture industry [ 3801 140042 10500] 49184
4. Publishing, printing and reproduction industry 32107 1684461 10595 55587
5. Basic and fabricated metal products,electro industry 32082 159246 10587 52551
6. Retail trade and repair 15664 82859 | 5169 27344
7. Harbour, inland navigation, fishing 42268 212841 | 13948 70238
8. Other transportation | 30798 140660| 10163 46418
|9. Hotels and restaurants | 14845 | 64532 | 48991 21296
| 10. Hedlth care | 236061  114464| 7790) 37773
| 11. Government services | ooa74|  100184| erse1 33060
| 12. Banking, Insurance, wholesale trade and transportation | 351301 206361 | 115961 68100
13. Employment Agencies | 02| ez 1| s2s1]  asss
14. Other manufacturing | 6081l 119721 804 | 13356

The totd firing cost is equal to the sum of average severance pay and the cost of premium
differentiation. To determine the firing costs due to premium differentiation, we first determined
the discounted sum of unemployment benefit payments to individuals. For this, we used data
from the LISV.'® The available data contain records of individuals for whom, in a given year"’
entitlement to unemployment insurances benefits ended. It contains information about their
monthly unemployment insurance benefit and the number of months they have been
unemployed. We have taken the discounted sum'® of monthly unemployment benefits over the
period of unemployment. The average over individuals has been determined. The data contain
information about the age of the individual, so we could determine the discounted sum of
benefits for different age groups. Table 4 shows the costs of unemployment benefits per worker.

16| 1SV stands for ‘National Institute for Social Insurances’ (Landelijk Instituut Sociale Verzekeringen).

I7\We had data available for the years 1992-1995.

18 Discounting took place on basis of a monthly discount rate which is the equivalent of the yearly discount

rate of 7.5%, that we chose before.
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The cogt of unemployment benefits for the unemployed aged 50 years or older are for most
sectors 3 to 4 times higher than the costs of unemployed individuas younger than 50.

The extent in which the costs of unemployment benefits in table 4 will be part of the
firing costs depends on the particular system of premium differentiation that will be introduced.
For example, if only haf of the cogts of unemployment benefit payments are charged to the
individud firm, the firing costs per worker will only be hdf the amount of the cods liged in table
4. But even in a sysem of complete premium differentiation, the firing costs may differ from the
figures in table 4. In the system of premium differentiation a present in operation in the
Netherlands for disability insurances,”® for practical reasons the cogts of the benefits are charged
to the firm with a lag of two years. Assuming the same practice in the unemployment insurance

system, this implies that the costs of benefits in table 4 need to be discounted to account for the
time lag.

Table 4: The costs of unemployment benefits per worker
Total costsfor
Total costs for workers

Sec tor ' workers aged < 50[aged >= 50

L. Agriculture, Tobacco 12607 29171
2. Construction 16585 36639
3. Wood-, furniture industry 17317 62301
4. Publishing, printing and reproduction industry 2079 1 83445
5. Basic and fabricated metal products, electro industry 19015 97419
6. Retail trade and repair 19480 56272
7. Harbour, inland navigation, fishing 19142 137564
8. Transportation 16849 49944
9. Hotels and restaurants 14559 28245
10. Hedlth care 30242 64905
11. Government services 10003 28727
12. Banking, Insurance, wholesale trade 20187 70645
13. Commercia employment agencies 13397 46374
14. Other manufacturing 19531 89279

Source: LISV

The benefit ratio

To cdculate the effects of premium differentiation, we aso need to look a the effects on
unemployment insurance premiums in different sectors. For this purpose, we need data about the

9 This system is known under the name PEMBA (‘Premiedifferentiatie en Marktwerking Bij
Arbeidsongeschiktheidsverzekeringen’).
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benefit ratio in different sectors. The benefit ratio is defined as the ratio of the totd
unemployment insurance expenditures, divided by the tota wage bill.” LISV collects the
information on the total unemployment insurance payments in each sector as well as on the
sectors tota wage bill. We use this information to determine the benefit ratio in each sector. We
do not have information about benefit ratios at the firm level within sectors. In the computations,
the point of departure will be the average firm in a sector with the benefit ratio equa to the
benefit ratio in the sector, and firing costs per worker equa to firing codts in the average sector.

In determining the effects of premium differentiation, we will assume a direct rdaionship
between the premium and the benefit ratio. For example, we will assume that in a sysem of
complete premium differentiation the premium for a firm in a given sector is equd to the benefit
ratio in that sector. In a system of premium differentiaion in which haf of the benefit payments
are charged to the individud, the premium consists of haf of the benefit ratio at the sectoral level
plus haf of the benefit ratio, undifferentiated by sector. Notably we abgract from a number of
practica reasons why unemployment insurance premiums in a system of premium differentiation
will not only determined by the benefit ratio. Even in a sysem of complete premium
differentiation, there will aways be something like a base premium to raise premium revenues
for unemployment benefit payments that cannot be charged to a specific firm, for example the
benefits that have to be pad to the former workers of a firm that went bankrupt.

Table 5 shows the benefit ratio (unemployment insurance expenditures expressed as a
percentage of the wage hill) for the various sectors in the Dutch economy. The first column of
table 5 shows the benefit ratio for each sector. The final row contains the undifferentiated benefit
ratio. Sector with a benefit ratio above the undifferentiated number are sectors with above
average Ul premiums. The benefit ratio is highest in the sector of commercid employment
agencies, which is closdly rlated to the nature of the activities in the sector, namdy bringing
firms and workers together for a fixed term labor contract. The second column shows the
differentiated benefit ratio per sector, based on only the benefit payments to individuas who are
unemployed for & most 6 months.” Recall that a present there is premium differentiation a the
sectoral level in the Netherlands, based on the unemployment benefit expenditures for the first
gx months of unemployment. The premium in a given sector in the present sysem will therefore

20 A benefit ratio can be determined atvarious levels of aggregation. It can be determined at the level of
the individua firm, or a the sectoral level. We have not the information to determine the benefit ratio at the level
of individua firms. We can, however, compute the benefit ratio at the sectoral level. We will assume throughout
that for the ‘average’ firm in a sector the benefit ratio is equal to the sector benefit ratio.

% More precisely, it is the total amount of unemployment insurance expenditures in a given year in a sector
to individuals who are unemployed for at most 6 months, divided by the total wage bill in the sector. This means
that for individuals who initially are unemployed less than six months in the given year, but for whom the length
of the unemployment spell increases to over six months during the year, only part of the benefit expenditures are
added in the calculaion of the benefit ratio.
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be based on the sector specific benefit ratio in the second column of table 5, increased w 1th the
undifferentiated premium of 3.8% in the fourth column of table 5, which shows the benef 1t rétio
based on unemployment insurance expenditures to individuds who are unemployed for more
than 6 months.

Table 5: The benefit ratios (in %)
Benefit ratio, based on
Benefit ratio, based UI expenditures to
on Ul expenditure individuals
for first 6 months unemployed for more
Sector Benefit ratio of unemployment than 6 months
1. Agriculture, Tobacco 94 46 47
2. Construction 88 4.3 44
| 3. Wood-, furniture industry 5.0 1.8 32
4. Publishing, printing and
reproduction industry 54 17 37
5. Basic and fabricated metal
products, electro industry 55 15 4.0
6. Retail trade and repair | 6.9 2.4 46
7. Harbour, inland navigation, fishing 108 2.3 85
8. Transportation 40 15 25
9. Hotels and restaurants | 9.2 4.7 45
| 10. Hedlth care | 3.8 1.0 28
| 11. Government services | 1131 701 4.3
12. Banking, Insurance, wholesale
trade 41 16| 25
13. Commercial employment agencies 129 7.1 57
14. Other manufacturing 6.1 19 42
| Undifferentiated 5.8 201 38

Source: LISV, 1995

5. Reaults

Premium differentigtion will be modeled as a shift from wage codts to firing codts: firing costs
are increased, whereas wage costs are lower due to a decrease in unemployment insurance
premiums. The effects of premium differentiation will be presented in two steps. In this way we
hope to get a dearer view of the different impacts that the incresse in firing costs and the
decrease in wage costs have on the hiring and firing behaviour of firms.
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We present the results for one variant of premium differentiation. We will assume
throughout that haf of the unemployment insurance expenditures due to the firing of workers
will be charged to the individud firm. This choice has been made as in the politicd debate
aguments are put forward in favour of redricting the degree of premium differentiation.
Redtricting the degree of premium differentiation decreases the financid risks run by individud
firms. In the politica debate it is fet moreover that the firms cannot be held fully responsible for
the total unemployment benefit expenditures to workers fired, as these are d<o influenced by the
individud search effort of the unemployed. This means that the increase in the firing cogt that
will be usad in the smulations to determine the effect of premium differentiation is equa to haf
the amount of the cost of unemployment benefits per workers from table 4. In addition, this
amount will be discounted for two years for the reason described in section 4.

Fird, we increase the firing cogts of both types of labor. The increase in firing costs has
a negative effect on firing, which in terms of the modd in section 3, emerges as a decrease in the
lower bound of the marginal product of labor. In section 3.3 we described the relation between
the lower bounds of the margind revenue product of labor for both types of workers, and the
upperbounds on labor demand (following from (18) and (19)). Due to this rdation, the upper
bounds for the demand for labor for both types of workers increases due to an increase in firing
cos. The increase in firing cost has a negative effect on hiring, which is shown by an increase
in the upper bounds of the margind revenue product of labor for both types of workers. Using
the relation between the upper bounds of the margina product of labor and the lower bounds for
the workers, the lower bounds for both types of workers decrease.

By changing only the lower bounds of the margind revenue products of labor of both
types in the Monte Carlo integration, while keeping the upper bounds constant, we can separate
the effect of the increase in firing costs on the average demand of labor due to a change in firing
behaviour. By doing the reverse (changing the upper bounds of the margind revenue product of
labor of both types, while keeping the lower bounds constant) we can determine the change in
the average level of labor demand due to a change in hiring behaviour. The totd effect, which
is the sum of the two separate effects, is obtained by changing both the upper and the lower
bounds. Note that only changing firing costs, while keeping wage costs condant, gives a
consarvative view of the effects of premium differentiation on the demand for labor: apart from
having to pay firing codts in casxe of firing, it is as if the firm continues paying premiums
according to the exiging sysem of financing unemployment insurances. The only reason to
presenting the analyss in various seps is to gain ingght in what is going on. The smulaions we
do by only increasing the firing cost are directly comparable with the anadyss performed by
Bentolila and Bertola (1990).

In the second step, we decrease the wage costs with the differentiated part of the
unemployment insurance premium, based on the benefit ratio caculations in table 5. Note that
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in this case, the financing of benefits of the laid off workers who are unemployed a the moment
of a switch from one system to ancther is ignored. In this respect we act as if the firm isin a
gtuation without former laid off workers on unemployment benefits, and the firm is only to
decide about hiring and firing a present and in the future.

In section 5.1 the effects on the steady State level of labor demand due to an increase in
the firing costs are presented. In section 5.2 we present the effects of an increase in firing costs
and a decrease in wage codts. Section 5.3 shows the results of sengtivity analyss, including the
wage reections. In section 54 we smulate the effects of premium differentiation on the firm's
efficiency and on the average levd of profits.

5.1 Increasing the cost of firing

Table 6: Premium differentiation based on half of the unemployment insurance expenditures: Rddive
changes (in %) in the steady state level of labor demand due to an increasein firing costs

Due to change in  [Due to change in

firing behaviour  |hiring behaviour ~ [Total effects Total
Sector young old young old young pld  |employment
1. Agriculture, Tobacco 0.6 1.6 -0.8 -04 01| 12 0.0
2. Construction 1.6 18 -1.7 -1.3 -01| 05 0.0
3. Wood-, furniture industry 29 46 -20 -2.2 1.0 24 11
4. Publishing, printing and reproduction
industry 0.0 0.0 0.0 0.0 00| 00 0.0
5. Basic and fabricated metal products,
electro industry 10 38 -04 -0.7 05| 31 09
6. Retail trade and repair 41 64 . -35 -32 06| 32 0.9
7. Harbour, inland fishing and
navigation 1.6 22 -1.6 -20 00| 02 0.0
8. Transportation 0.6 1.2 -0.7 -0.6 -01] 07 -0.1
9. Hotels and restaurants 0.7 31 -04 -14 03| 17 04
10. Hedlth care 0.8 34 0.0 0.0 08| 34 11
11. Government services 0.2 0.7 0.0 0.0 02| 0.7 0.2
12. Banking, insurance, wholesale trade 08 20 -0.9 -14 -01| 06 -0.1
13. Commercia employment agencies 46 55 2.7 -22 19| 33 20
14. Other manufacturing 1.2 49 -04 -0.8 08| 42 12
Total 1.5 2.7 -1.0 -0.7 05| 20 0.6

Table 6 shows for each sector the effects of an increase in firing codts, due to premium
differentiation based on hdf of the unemployment insurance expenditures for the 14 different
sectors. It gives the rdative changes (in %) in the Seedy date level of labor demand for young
and old workers due to the increase in the costs of firing. The fina column (‘tota employment’)
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has been obtained as the weighted average of the effects for young and old workers, weighted
by the average numbers of young and old workers in a firm in the given sector. Similarly, the row
‘totd’ gives an average of the results over dl of the sectors. It shows that the increase in firing
cogs generdly leads to an increase in the demand for labor of young workers that is attributed
to a decrease in firing of 1.5%, whereas it leads to a decrease in the demand for labor, due to a
decrease in hiring, of 1%. This results in a tota increase in the demand for young workers of
0.5%. For old workers the demand for labor increases by 2%. This is the result of a postive
effect of 2.7% due to a decrease in firing and a negative effect of 0.7% due to a decrease in
hiring. Weighting the effects for young and old workers leads to a total increase of employment
in the firm of 0.6%. Looking a sectoral differences, we see tha the reative effects on the
demand for labor are largest in the commercid employment agencies. The demand for young
workers increases by 1.9%, whereas the demand for old workers increases by 3.3%. From table
1 we know that the uncertainty in this sector is the largest amongst dl the sectors. Moreover, the
quit rates and growth rates are among the lowest of al sectors (see table 1). Bentolila and Bertola
(1990) note that the demand for labor notably increases if the variance is high, quit rates are low
and the growth rate is low.? The effects of the incresse in firing costs on labor demand are
amog zero in the publishing, printing and reproduction sector. Looking at table 1, we see that
this sector has reatively high quit rates, especialy for workers of age 50 or older.”® For some
sectors we see a dightly negative effect on the demand for young workers (agriculture,
congtruction, transportation and banking). We have checked what was going on here and found
that the upper bound of labor increased more than the lower bound decreased (in absolute levels),
as expected according to Bentolila and Bertola (1990), but we aso found that in these sectors the
margind productivity of old workers, according to the values generated by the modd, is
rdativdy high as compared to the margind productivity of young workers.* Given that the
impact of the margind productivity of old workers on the demand for labor of young workers
is decreasing according to (1 S), and given that the margina product of labor is on average closer
to the higher bound (see the discusson in Bentolila and Bertola (1990)), the negative effect of
the increase in firing codts in the hiring of old workers, gpparently obtains so much weight in the
determination of the demand for labor of young workers, that it dominates, and causes the (small)
negative effect in the sectors mentioned.

2 These factors are mentioned explicitly by Bentolila and Bertola (1990) on page 393 as factors that
increase the employment increasing effect of an increase in the firing costs.

2 1n the early nineties, a compulsory early retirement scheme has been introduced in this sector (see
“Vervroegde uittreding in CAO's’, report by the Dutch ministry of Socia Affairs and Employment, 1990, Dienst
Collectieve Arbeidsvoorwaarden, Reeks studies van CAQ's).

24 Note that the values of Bi is assumed to be the same for young and old workers.
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5.2 Increasing the costs of firing and decreasing the wage costs

In this section we andlyze the effects of premium differentiation by increasing the cods of firing,

while decreasing the wage codts, due to a reduction in the unemployment insurance payments.
Before we present the results, we go back to the specification of the ]Jabor demand functions in
(18) and (19). The form of these labor demand functions is the result of the specification of the
Cobb-Douglas type of production function in (1), together with the demand function in (2). To
be able to solve the modd in the firgt place, these type of (multiplicative, geometric) functiond
forms need to be used (see aso Bentolila and Bertola (1990)). A serious drawback of the
specification is that it places a redtriction on the range of vaues of the wage dadticity of the

demand for labor. This can most easly be seen if we replace the margind revenue products in

(18) and (19) by the wage costs per worker. This coincides with the case in which hiring and
firing costs are absent.” The wage eadticity of the demand for labor, due to an increase in the
wages of both old workers and young workers is for both types of labor equd to

_ 1
T Ton(,+By (32)

Giventhat 0<p<1l and0<p,<1 the dadicity in (32) is dways smdler than - 1, which implies
afarly large wage reaction on the demand for labor. For the specific parameter values we chose,
the wage dadticity is -1.66.% The own wage dadticity is -1.33 and the cross wage dadticity is
-0.33.7

The effects of an increase in the firing costs and a decrease in the wage costs can be found
in table 7. The fina row shows the average effects. For the young workers, the demand for labor
increases with 5.3%: 3.3% of this increase is due to a change in firing behaviour, and 2% due to
a change in hiring behaviour. For young workers, the negetive effect on hiring that was found
in table 6 is more than compensated by the decrease in wage costs. For old workers, the demand
for labor increases by 6.9%. A comparison with table 6 shows that 2.0% of this increase is due
to the increase in firing costs, whereas the remaining 4.9% must be due to the decrease in wage

5 Hamermesh (1986) interprets this as the long run demand for labor function.
26 In the model of Bentolila and Bertola, the wage elasticity is -2.5 if p = 06.

27 For the purpose of comparison, we mention that in the JADE (1997) model, a labor demand model for
the Dutch economy by the Dutch Central Planning Bureau, that is based on CES production functions, two sectors
are distinguished: the ‘sheltered’ sector and the ‘exposed’ sector. The wage elasticity of labor demand in the
sheltered sector is equal to -0.93, while the elasticity for the exposed sector is equal to -0.82. The JADE model
makes a distinction between workers with a high and a low education. The elagticities given here are a weighted
average of the dadticities for high and low educated workers. The weights used are the numbers of high and low
educated workers. This information was provided to us by the CPB.
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cods. For old workers, we now see a smdl pogtive impact on the hiring behaviour of the firm.
The increase in totd employment is 54%. Looking at the sectoral differences, we see the

gmdlest increase in the demand for labor in the banking sector. Note that in publishing sector,

the decrease in the wage costs mainly influences the hiring behaviour, as due to the rdatively
large quit rates, firing is gpparently not an issue for the average firm in this sector. It is also

interesting to note the asymmetry between old and young workers with respect to hiring and

firing in e.g. the sectors hedth care and government sarvices. Both these sectors are characterized
by a farly low uncertainty (see table 1). For old workers, the decrease in wage costs has the

largest influence on the firing behaviour, whereas for young workers, the effect on the hiring
behaviour is largest. The effect on the demand for labor is largest in the sector of commercia
employment agencies, which experiences the largest increase in firing cods, and the largest
relative decrease in wage costs.

Table 7: Premium differentiation based on half of the unemployment insurance expenditures: Relative changes
(in %) in the steady state level of labor demand due to an increase in firing costs and a decrease in wage costs.

Due to change in [Due to change in Relative
firing behaviour  |hiring behaviour [Total effects Total change
employ |n wage

Sector young qld young qld young qld ment  [costs

1. Agriculture, Tobacco 21 65. 3.4 0.8 55 7.3 5.7 -35
2. Construction 42 61. 1.1 01 53 6.2 54 -32
3. Wood-, furniture industry 53. 17 -06 -1.3 47 64 . 49 -2.2
4. Publishing, printing and

reproduction industry 0.0 0.0 4. 34 34 34 34 21
5. Basic and fabricated metal
Iproducts, electroindustry 17 67 23 01 40 68 44 21
6. Retail trade and repair 58 938 -11 -2.0 48 78 5.0 -2.6
7. Harbour, inland fishing and

navigation 31 28 09 1.2 40 40 40 -25
8. Transportation 14 4.1 19 02 33 4.3 34 21
9. Hotels and restaurants 1.7 7.2 45 0.7 6.1 80 . 6.3 -25
10. Headlth care 15 6.3 25 0.6 4.1 69 . 44 -1.9
11. Government services 1.7 7.2 60 . 15 7.7 86 . 78 . -4.5
12. Banking,

insurance,wholesale trade 15 44 1.6 -0.2 32 42 3.2 -2.1
13. Commercial employment .

agencies 115 134 -1.2 -1.3 10.3 12.1 104 -4.6
14. Other manufacturing 20 83 26 0.2 46 84 . 5.1 -2.3
Total 33. 63. 20 . 05. 53. 69 . 54 . 2.9

24-



For completeness, we included in appendix D a table with the effects on labor demand
if we compute the effects on labor demand due to the decrease in wage costs using externa wage
eadicities** Table DI shows an increase in the demand for labor of young (old) workers by
3.0% (4.5%). This is more than 2 percent lower than the results in table 7.

5.3 Senditivity analysis and the effects of wage reactions

The effects of premium differentiation on labor demand presented in the previous subsection,
were al obtained with given vaues of the parameters. Moreover, the effects of a possible upward
pressure on wages have not been taken into consderaion. In this section we anayze the
sengtivity of the results with respect to the values of the modd parameters. As a base
specification we take the average results from the last line of table 7. We will show how these

results are affected by changes is the model parameters. Moreover, we show how the results
change if we take wage reactions into account.

Firg of al we look a a change in hiring cods. In section 4 we assumed that one of the
components of hiring cods was the ‘cost of settling into the job'. In estimating this cog, the
assumption has been made that a new employee is only productive for 50%. We replace this
assumption by assuming that during ‘the time of settling into the job' the new worker is not
productive at al. Thus, we increase the hiring costs. The results of this exercise are found in table
8. On the first row of table 8 (‘base’) we repeat the results from table 7 (find ling). The second
row shows the effects of premium differentiation on the demand for labor if the hiring costs are
higher. Quantitatively, there is hardly any difference with the base results.

Next, we increase the parameter 1 from 0.6 to 0.8. A priori isis hard to tell what is the
effect of an increase in this parameter. By (18) and (19) is influences the relative and totd effects
of the margina revenue products of both types of labor on the average demand for labor. Note
that 4 influences the modd outcomes through many cands. By (32), it influences the wage
eladticity. The increase in i leads to a higher sendtivity of labor demand with respect to the
wage. Therefore, the effect of the decrease in wage cost will be higher. The parameter 4 aso
affects the growth rates of the margina revenue product of both types of labor, as well as the
variance around this growth rate. According to (15), this variance gets smdler. From the andyss
in Bentolila and Bertola (1990) it is known that the variance notably affects the margind effect
of firing codts on the hiring decison. A higher variance incresses this effect. Findly, u affects
the growth rates of the margind revenue product of labor processes according to (16) and (17).
In table 8 we see that notably the firing behaviour is most affected by the increase in u. The
positive effect on average labor demand due to the decrease in firing cost and the increase in
wage cods has become larger. For both young and old workers the additiond effect is amost

2 For the elasticities we use value from the JADE model by the CPB, mentioned before.
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2%. The pogtive effect on hiring due to the decrease in wage cost has increased as well. Taken
together, the increase in the demand for labor of young (old) workers is 2.5% (2.6%) higher than
in the base specification. From this we draw the concluson that results are fairly sengtive with
respect to the value of the parameter w.

In the base specification the assumption was made that firing costs that are not due to the
costs of unemployment benefits (i.e. the firing cogts that have to be paid irrespective of whether
or not there is a system of premium differentiation) are equa to one third of the so caled ‘ABC
formula. We computed the effects of premium differentiation if we increased these firing to 50%
as well as 100% of the ABC formula. We see from table 8 that the increase in firing codts due
to premium differentiation has a amaler decreasing effect on hiring if the ABC part of the firing
costs is higher. This is conagtent with Bentolila and Bertola (1990) who discuss that a higher
level of firing cogts decreases the margind effect of firing cogts on the hiring decison. There is
no such thing like a decreasing margind effect of firing costs on the firing decison. This is due
to the fact that firing costs per worker are linear. The eventua effect of an increase in firing costs
on the firing behaviour depends on the shagpe of the functions in (18) and (19). For young
workers we see that the margind effect of firing cogts is hardly effected by the increase of the
badc firing cogts. If the ABC formula is included in the firing cogts for only 0.33%, the increase
in the demand of labor for young workers due to the change in firing behaviour is 3.3%. If it is
included for 50% or 100%, this increase is 3.3% and 3.4%, respectively. For old workers we
actudly see an increase in the margind effect of firing costs. Combining effects on hiring and
firing, we conclude that higher badc firing costs increase the postive effects on the demand for
labor of premium differentigtion. Conddering the fact that these basic firing cost were meade
three times as large, the effect is not that large: the increase in tota employment is 0.6% points
higher.

The variance parameter for the different sectors has been increased by 10%. A higher
variance increase the chance that due to a shock the firing bound will be hit. A higher variance
will therefore increase (in abolute vaue) the margina effect of firing costs on the hiring decison.
This will have a negative effect on the demand for labor. A higher variance will dso increase the
margind effect of an firing costs on the firing decison, which leads to a pogtive effect on the
average levd of labor demand. In table 8 we see that the demand of labor for both young and old
workers remains unchanged. An additiond employment increesing effect attributed to the firing
behaviour is compensated by an additional employment decreasing effect due to a change in the
hiring behaviour.

Next, we reduced growth rates by dividing them by 2. A lower growth rate also increases
the probability thet the firing bound is being hit. The effects of premium differentiation on the
demand for labor hardly change due to the change in the growth rate. In table 8 we see that there
is a dight (additiond) increase in the demand for labor thet is atributed to a change in firing
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behaviour.

Finaly, the interest rate is increased from 7.5% to 10%. Note that the interest rate also
influences the vaue of discounted costs of benefits, and therefore reduces the firing costs due to
premium differentigtion. The increase in firing cods due to premium differentiation is therefore
somewhat smdler if the interest rate is higher. As the interest rate discount future events, and the
increase in firing cods due to premium differentiation affects the hiring decison only through
expectations with respect to the future, the hiring decreasing effect of an increase in firing costs
will be samdler the larger is the interest rate. To explain the effect of a lower interest rate on the
firing decison, we look at the first order condition (9). Before, we noted that firing costs due to
premium differentiation get smdler due to discounting. But the left hand sde of (9), the
discounted sum of productivity-wage differences, is suppressed (in absolute vaue) even more,
since here discounting takes place over the entire, infinite, future, whereas discounting of benefit
payments only takes place over the average period of unemployment. Therefore, the effect on
the firing decison of an increase in firing codts, due to premium differentiation, increases, as the
increase in firing cods get a rdatively higher weight. The results of these considerations can be
found in table 8. For young (old) workers the increase in the demand for labor now is 5.7%
(8.1%), whereas before it was 5.3% (6.9%).

Table 8: Sensitivity analysis on the effects of premium differentiation based on half of the unemployment ‘
insurance expenditures (increase in firing costs and decrease in wage costs).

Due to change in |Due to change in

firing behaviour |hiring behaviour Total effects Total
Analysis young o¢ld young ¢ld young old employment.
Base 3.3 6.3 20 0.5 53 69 54
Settling time 100% inproductive 32 6.3 21 0.6 53 7.0 54
mu = 0.8 52 8.2 25 13 7.8 95 79
100% ABC formula 34 6.9 24 10 5.8 79 6.0
50% ABC formula 33 6.5 21 0.7 54 72 5.6
variance + 10% 36 6.5 17 04 53 6.9 55
prowth rate halfed 35 6.6 18 0.6 54 7.2 55
interest rate = 10% 36 75 21 0.6 5.7 8.1 59
insider power wage reaction 28 45 04 -0.2 3.2 42 33

Next, we condder the impact of wage reactions on the demand for labor. We andyse
what are the effects on the demand for labor of young and old workers if, gpart from the decrease
in wage costs due to the decrease in unemployment insurance payments, there is an upward effect
on wages due to insider power. These wage effects are computed using a wage equation derived
in the context of a matching model, based on Bertola and Cabdlero (1994) and Millard and
Mortensen (1997). The derivation of this equation is described in gppendix B. In table 7, which
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incorporates the decrease in wage costs only, wage costs decrease on average by 2.9%. Once we
incorporate the upward wage pressure due to insder power, the average decrease in wage costs
is only 1.5%. The implications for the demand for labor are shown in table 8. Due to premium
differentiation, the demand for labor of young workers increases with 3.2%. Without the inSder
wage reaction, we found an increase of 5.3%. The demand for labor of old workers now increases
with 4.2%. The increase was 6.9% in the absence of indder power wage reactions. Totd
employment increases with 3.3%, whereas we found an increase in totad employment of 5.4%
before.

5.4 Effects of premium differentiation on profits

In the debate around premium differentiation, often the argument is brought forward that
introducing premium differentiation will lead to a loss in the firms profits. The higher cost of
fiing induces firms to mantan the working reation with workers that in the absence of
premium differentiation would have been lad off. Thus, inefficiency is crested. However, in this

argumentation the decrease in wage cost due to a decrease in unemployment insurance premiums

is left out of condderation. To gan indght in the effects of premium differentiation on the firms

profits the model described in section 3 will be used to determine the quantitative effects of
premium differentiation on profits.

The determination of the steady state solution for the demand for labor, as described in
section 3.3, is not sufficient to determine the level of profits, Snce for the latter the determination
of the cogt of adjusment is required. To determine the cost of adjustment, we will smulate the
regulated Brownian motion of the processes for the margina revenue product of both types of
labor, m ,, (i = I, 2).® Thus we smulae the numbers of hires and fires and we are
consequently able to smulate the cost of adjustment. We repeat this procedure, using the same
darting vaues for the margina revenue product of labor each time, for the case without premium
differentiation, the case with higher firing cost due to premium differentiation, and the case with
both higher cogt of firing and lower wage cogt due to premium differentiation.

In the absence of any cost of adjustment, firms maximize the difference between revenues

2 \We do this in the following way. First, we generate starting values for the margina revenue product of
labor processes. We determine starting values by drawing 1000 random numbers from the steady state distribution
of the margina revenue product of each type of labor. That is, we draw random numbers from the distribution in
(2 1), in the same way as described in section 3.3. Next, we simulate the regulated Brownian motion processin (14),
with bounds d and u;, for the 1000 different starting values for a period of one year. We simulate the Brownian
motion, apprOX|mat|ng the continuous time process by discrete time intervals of length 1/120. That is to say, we
simulate 1000 times 120 periods of 1/120 year. (We experimented with a further refinement of the increments, by
using steps of 1/200 year. This did not serioudly influence the outcomes). For each of the 1000 simulated paths for
the margina product of labor, we determine how often the marginal revenue product of each type of labor hits the
bounds and how large an adjustment of any of the types of labor is needed to keep the marginal revenue of products
within their bounds.
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and wage cos. The exigence of adjusment cost will lead to a lower leved of the difference
between revenues and wage cost. Therefore we will consder any decresse in the difference
between revenues and wage cost as a measure for the loss in efficiency incurred.

The consequence is that if only the increase in firing codt, resulting from the introduction
of premium differentiation, were consdered, we expect a negative effect on profits and on the
efficiency measure. Given the nature of the firm’'s optimization problem, the difference between
revenues and wage cost should decrease due to an increase in firing cost.™

Table 9: Premium differentiation based on half of the unemployment insurance expenditures: Relative
changes (in %) in the profits as aresult of an increasein firing costs and a decrease in wage Costs.

Sec tor revenues-wage cost profits

1. Agriculture, Tobacco 20 24
2. Construction 17 26
3. Wood-, furniture industry -1.0 -0.8
4, Publishing, printing and reproduction industry 1.4 0.6
5. Basic and fabricated metal products, electro industry 0.6 0.8
6. Retail trade and repair -05 0.7
7. Harbour, inland fishing and navigation 1.4 15
8. Transportation 1.2 09
9. Hotels and restaurants 1.8 14
10. Hedlth care 0.9 1.2
11. Government services 30 35
12. Banking, insurance,wholesale trade 11 11
13. Commerciad employment agencies -1.0 -2.9
14. Other manufacturing 05 0.6

Table 9 shows the effect on profits of an increase in firing cost, accompanied by a
decrease in wage cos, due to the introduction of premium differentiation. There are only three
sectors in which we find a negative effect on the difference between revenues and wage cost.
These are the ‘wood and furniture industry’ (-1%), the ‘retail and repair’ sector (-OS%), and the
‘commercia employment agencies (-1%). In dl the other sectors the decrease in the wage cost
per worker due to the decrease in unemployment insurance premiums is more than enough to

30 The calculation of the revenues is based on the average of the evaluation of the revenue function in (4)
on basis of the 1000 drawings for the steady state labor demand levels. Total wage cost are calculated on basis of
the steady state levels of labor demand as well. We calculated the effect of an increasein firing cost, ignoring the
decrease in wage cost, and we found negative effects on profitsin every sector. We find that thisisthe casein all
sectors but the publishing sector, where the effect on profits is zero. In most of the sectors, the decrease in the
difference of revenues and wage cost is rather small. There are only four sectors in which this decrease is 1% or
larger. In the ‘other manufacturing’ sector we find a decrease of 1%, in the ‘retail trade and repair’ sector the
decrease is2%, whereas a decrease of 2.3% isfound in the ‘wood and furniture industry. The largest decrease of
3.6% takes place among the ‘commercial employment agencies .
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compensate for the loss in efficiency due to the higher cost of firing. The effects on tota profits

are found in the find column of table 12. Now there are only two sectors with a decrease in
profits. These are the ‘wood and fumniture industry’, with a decrease in profits of almost 1%, and

the ‘commercid employment agencies for which profits decrease by amost 3%.

6. Conclusions

We have simulated the effect on labor demand of premium differentiation in the Dutch
unemployment benefit system. For this purpose, we adapted the labor demand model by
Bentolila and Bertola (1990) by introducing two types of workers!, the ‘young’ and the ‘old’, who
have different weges, a different hiring and firing codt, and different quit rates. For the
parameters, numerical vaues have been determined for 14 sectors of the Dutch economy. For
each of the sectors we determined the effect on the steady state level of the demand for labor if
half of the unemployment expenditures are charged to the individua firms. The system of
premium differentiation has been modeled by a shift from wage cost to firing cost. For al sectors
we find an increase in the demand for labor of both young and old workers. The relative increase
in the demand for labor is higher for old workers than for young workers.

The model is not an equilibrium model, and consequently wage reactions are ignored.
However, we peformed a sengtivity andyss by deriving (in an ad hoc way) a wage reaction
from an equilibrium model wage equation. The steady state level of labour demand till
increases, but the increase is smaller. A sensitivity analysis for the remaining model parameters
shows no large shifts in the quantitative results, except for the parameter of the demand equation.

We dso smulated the effect of premium differentiation on the profits. In general, an
increase in the cost of firing will decrease the profitability of firms, but since the increase in the
cost of firing due to premium differentiation is accompanied by a decrease in wage cost, the
effect on profits is not clear a priori. We found that for two of the sectors the average level of
profits decreased. For the remaining twelve sectors an increase in profits was found.

Severd interesting topics are left unattended and are subjects for future research. We have
dready noted that the present model is not an equilibrium model. Extending the model to an
equilibrium model, without simplifying the model in other dimensions, like the shock process,
is adifficult but challenging task. The effect of the ‘risk’ of premium differentiation on
investment or opening and closing of firms is something that we have to keep in mind as well
in interpreting the positive effect on labor demand.
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Appendix A. Solving the bounds of the MRPL

For this, use can be made of lemma 1 in Bentolila and Bertola (1990). If a proces 1), follows a
regulated geometric Brownian Motion of the form dn,= 0 n,dt+on dw, with lowerbound d;
and upperbound u,, the following equaity holds

w -4, No; o i .
EO(S[) N.€ ‘) - A —06 *AMy; +Bin:i2=fk (Mosu,d,§04) (A1)
i~ Yi
with
Lt L7
1 u; d-ud,
Ai: A_e- :!1- o, «;, o (A2)
i | ail[u””di 12_ui xldi Il]
5 | uxdia”—uia“di
i_ 3 _p e, @, . (A3)
- A,‘._el alz[ u;”d‘.alz"uialzd,- ll]
o, and e, in (Al) are the roots of the following characterigtic equation:
1 1
-?ozaz—(ei-—z—oi)adfo (Ad)

Combining the first order conditions in (9) and (11) with the result in (Al) delivers a sysem of
equations from which the lower and upper bounds, d, and u;, of the process for the margina
revenue product of labor n,, can be solved numericaly:

w,
(d;u,d,0.,0,A)=—"-F,
iy, 0,0.0) =51 F, (AS)

W;
f(uzu,d,0,0,1) =A—i+Hi (A6)
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Appendix B. A wage equation with insider power

The modd used in the Smuldions is a labor demand model. The wage is trested as given for the

firm. Therefore, the model is not able to describe wage reactions. One of the issues that we want

to address is the influence of higher firing costs on the wage through insder effects. As noted
in the introduction, extending a labor demand modd to a matching model seems hardly possble
without making additiond smplifying assumptions. Mortensen and Millard (1997) and Bertola
and Cabdlero (1994) present a matching model in which wage reactions are incorporated. We
use their modes as a background for the determination of a wage equation in order to
gpproximate the effects of increased firings cods on the wage of workers. The analyss with this
wage equdtion is rather ad hoc, and therefore we want to sress that its main function is to
perform a sengtivity analyss on the reaults that are obtained with the modd by Bentolila and

Bertola (1990), which abstracts from any wage reactions.

We use the andysis by Bertola and Cabalero (1994) to derive a wage equation. In their
model, a wage equation is derived assuming specific processes for the margind revenue product
of labor and productivity shocks. It can be shown that the derivation of this wage equation can
easly be extended to generd forms for the margind revenue product of labor and for generd
shock processes.”’ In deriving the wage equaion according to the andysis by Bertola and
Cabalero (1994), we use the wage bargaining rule by Millard and Mortensen (1997), as this rule
correctly incorporates firing codts.

Let ¥, denote the value function of the firm, W, the value of a worker, and Q, the value®
of an unemployed. For smplicity, we drop the distinction between different types of workers at
the moment. The wage bargaining rule, based on Millard and Mortensen (1997) is given by*

([V,+F1=(1-0)[W,-Q)] (B1)

Bertola and Caballero (1994) assume that the wage is a function of the number of workers I;:
w,=f(1) . Define &) as f/(1)],+w,, the derivative of totd wage costs with respect to the
number of workers |, Let the employer tax be denoted by t, and the worker tax by t.

3! Details can be obtained from the authors on request.

2Q = B+ U,, with B, the expected present value of the benefit income received during the
unemployment spell, and U,the expected present value of search.

3 For simplicity, the subscript of firing costs F has been dropped.
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Following Bertola and Cabdlero (1994),3* ¥ we arive a the following differentid equation in
terms of the wage function f{/) :

[(1-1,)(1-0)+(1+T) AN =rU+{[n+rF]-C(1+7 ) (D! (B2)

Assuming that the functiond form for 1 is provided by (12) or (13), the differentid eguation can

eadly be solved. The wage equation that we derived for the wage of worker type i is given by:
W= (1 —C)r[ Ui+B,‘]+CrF,' an

(-t (1-0+ (1T )C L (1-1,)(1-0+L(1 +1,)B,

(B3)

In (B3) the vaue function of an unemployed of age group i is represented by U, +B,, in which B,
is the discounted sum of the expected benefit receipts, and U, is the vaue of searching (the
expected present value of the job to be found). In a system of complete premium differentiation, B,
isequa to F,. In systems with a redtricted degree of premium differentiation, F; will be less than
B,. The bargaining power of the workers is represented by the parameter (.

We are aware of the fact that we cannot redly interpret the wage equation (B3) as an
equilibrium weage. For example, we will not be able to determine changes in the expected
unemployment duration, that may affect the vaue function for unemployed, given by U, +B,,
snce unemployment duration is not determined in a one-sded model. The wage equation will
be used for the purpose of a sendtivity andyss, to determine how higher firing costs may lead
to an upward wage reaction, and what the consegquences are for the demand of labor.

The vaue of unemployment, which enters the wage equation (B3), is not determined
indde the model described in section 3. In the gmulations, the vdue of the unemployment
benefits B, is determined by the cost of unemployment benefits per worker, given in table 4. We
goproximate the value of search, U,, as the discounted vaue of an infinite stream of wages.
Thereby the implicit assumption is made that the individual worker does not incorporate the risk
of layoff in determining the value of a job. We gpproximate U, by

~Tp+1
- (B4)

r 1

inwhich T, represents the average unemployment duration of a worker of age group i. For the
latter, the values in the find two columns of table 4 can be used. The equation (B3) and (B4) can
be combined to determine the vaue of the wage w,.

*In (B2) Bertola and Caballero (1994) assume t,=7,=0, and 1) ='qg—ol. In their notation: (:[3

» (B2) isthe equivalent to the second unnumbered equation between equations (16) and (17) in Bertola
and Caballero (1994).
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Appendix C. Details about the determination of the parameters

Quit rates and ‘ greying parameter’

We dart with the determination of the quit rates and the ‘greying parameter’. The OSA Labor
Demand survey and the SEP have been used for this purpose. To start with, we have merged 2
consecutive waves of the SEP (19894990, 19904991, 1991-1992, 19924993). Then we have
computed the yearly trangtion rates from the labor market status ‘work at the end of year t' to
the following labor market positions at the end of year t+, t=1989,..., 1992:%

1) same job as a the end of year t

2) new job a the end of year t+ 1, and Ul benefit recipient in year t+l
3) new job at the end of year t+ 1, and no Ul benefit recipient in year t+1
4) military sarvice

5) unemployed (Ul benefit recipient)

6) student

7 ‘working in the household

8) (early) retirement

9) Disdbility benefit recipient

10)  volunteer

11) other

12) aging (becoming 50 during year t+)

The labor market status ‘aging’ is introduced in order to compute the ‘ greying parameter’ p. The

lay-off rate is equa to probability that an individud who was employee a the end of year t, has
received an Ul benefit during year year t+ (cf. Labor market positions 2 and 5). As we have said
before, the quit rate is equad to 1 minus the lay-off rate, the ‘greying parameter’ and the
probability that the employee stays with the same employer (cf. labor market status 1).

The quit rates are computed both for the group of young employees and for the group old
employees (50+).

There is a problem with the quit rates which are estimated only on the basis of information from
the SEP. No didinction can be made between internd and externd job mobility. In our
smulaion modd internd job mohility is not considered as a ‘quit’. In order to correct for this
problem, we have computed the externd job mohility rate on basis of the OSA labor demand
survey. The remaining components of the quit rate are estimated usng SEP data In Alessie et
d. (1999) it has been explaned how the age specific externd job mobility rate has been

36 Everyone who becomes 50 during year t+l , is assigned to the group ‘aging’ irrespective of the labor
market position at the end of year t+ (same job, unemployed,etc.). Given this assignment rule, the 12 labor market
position are mutually exclusive.

-34-



edimated from the OSA labor demand survey. The sector specific edtimated quit rates are
presented in table 1.

Hiring costs
The hiring cogs condgt of the following 3 components:

I. Cost of advertisng and recruiting;
Il. Cost of stling into the job;
[11. Cost of keeping open a vacancy.

ad |. The cogt of advertisng and recruiting is estimated on bass of the following question which
has been asked to the respondents of the OSA labor demand survey:

“Could you give an edimate of the codt, which your organization faces when it recruits and

sdects a new employee?
It only concerns cost for advertisement, examination, medical and psychological tests and for

retaining an external (employment) agency.

The cost per ‘new’ employee are about NLG..... .”

ad Il. The cogt of stling into the new job has been derived using the following equation:

Cost settling into a job = (time of settling into the job) * (earnings of an employee with seniority of less than 2 years) * 0.5

The average time of stling into the job has been edimated by using the following question
which has been asked to the respondents of OSA labor demand survey:*’

“Could you indicate what the average time is which an new employee needs to sdtle into the
most common job?

1. Lessthan 1 week

2. Between 1 week and | month
3. Between 1 month tot | year
4. More than 1year”

37 The formulation of the question only allows for a bracket response. For each bracket we have assigned
the following values for the time of settling into the job (expressed in months: 0,125, 0,625, 6 en 15,5 months.
These numbers have been derived by assuming that the time of settling into the job is exponentially distributed,
and by estimating the parameters of this distribution by using the data of the OSA |abor demand panel.
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Data on the average earnings of a ‘new employee (an employee with less than 2 years tenure)
gems from the Yearly Research into Employment and Wages (MWL) (see Statistics Netherlands
( 1994) and Statistics Netherlands ( 1996)). In the computation of the average cost of settling into
anew job it has been assumed that a new employee is only productive for 50%.

ad I1l. The cost of kegping open a vacancy is computed as follows:
average duration of a vacancy* (net vaue added per worker -gross earnings per employee).

Edtimates of the average duration of a vacancy are based on the following question present in the
OSA labor demand survey:

“How many vacancies does your organization have at the moment?’

“Please indicate per duration class the number of vacancies which are open a the moment”
l Number of vacancies with duration O-1 months

2 Number of vacancies with duration 1-3 months

3 Number of vacancies with duration 3-6 months

4 Number of vacancies with duration 6-12 months

5 Number of vacancies with duraion of more than 1 vear

“What is the most important reason that the vacancy is not filled?”*®

! Long recruiting procedure
2 We have conscioudy delayed the recruiting procedure
3 Difficulties with filling the vacancy
4 Other reason, namely. . . . . .

We assume that firms which have conscioudy delayed the recruiting procedure, do not face costs
associated with unfilled vacancy. Data on the net vaue added (againgt factor cost) per worker
and the gross earnings per employee are taken from the Nationd accounts (see Statistics
Netherlands (1997)). The size and composition of hiring cost are presented in table 2

% Thi s question is only asked to those firms which has at least one vacancy with a duration of at least 3
months.
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Appendix D. Results with alternative wage elasticities

Table D 1: Premium differentiation based on half of the unemployment insurance expenditures: Relative
changes (in %) in the steady state level of labor demand due to an increase in firing costs and a decreasein
wage costs
[-)L.Je to change in D_Lp to change in Relative
firing behaviour hiring behaviour Total effects Total change in
Sector young ¢ld young pld young ¢old employment wage costs
1. Agriculture, Tobacco 08 43 18 -0.2 26 41 28 3.5
2. Construction 25 4.1 0.3 -0.6 28 3.6 2.9 -3.2
3. Wood-, furniture industry 38 6.0 -09 -16 29 44 31 -2.2
4. Publishing, printing and
reproduction industry 0.0 0.0 16 16 1.6 16 16 21
5. Basic and fabricated metal
products, electro industry 1.0 54 1.2 -05 22 48 26 -21
6. Retail trade and repair 45 8.1 -1.7 -25 29 5.6 32 -2.6
7. Harbour, inland fishing and
navigation 23 23 -03 -02 20 21 20 -25
8. Transportation 0.6 29 0.9 -05 16 24 1.7 21
9. Hotels and restaurants 0.7 55 27 -04 34 5.0 36 -35
10. Hedlth care 038 53 17 0.0 26 53 29 -1.9
11. Government services 02 5.0 40 0.0 42 50 43 -45
12. Banking, insurance,
wholesale trade 09 34 08 -0.8 1.7 26 1.7 21
13. Commercial employment
lagencies 74] 9.0 -1.3 -1.4 6.1 7.6 6.2 -4.6
14. Other manufacturing 1.2 6.9 1.6 -0.6 29 6.4 33 -2.3
Total 20 4.9 10 -0.3 30 45 3. -2.9

In this appendix we present the effects of the increase in firing cost and the decrease in wage
cost, based on externd dadticities, obtained from the JADE (1997) mode from the Centrd
Planning Bureau (CPB). In the JADE (1997) model, a labor demand moded for the Dutch
economy by the Dutch Centrd Planning Bureau, that is based on CES production functions, two
sectors are distinguished: the ‘sheltered” sector and the ‘exposed’ sector.” The wage dadticity
of labor demand in the sheltered sector is equd to -0.93, while the dadticity for the exposed
sector is equa to -0.82.* The JADE mode contains no suggestions for the cross vaue of the

¥ Usi ng our sector definition, the following sectors belong to the ‘exposed’ sector: 1. Agriculture and
Tobacco, 4. Publishing, Printing and Reproduction industry, 5. Basic and fabricated metal products, electro industry,
, 7. Harbour, inland navigation and fishing, 8. Other transportation. All the other sectors belong to the * sheltered’
sector.

0 The JADE model makes a distinction between workers with ahigh and alow education. The elasticities

given here are aweighted average of the elasticities for high and low educated workers. The weights used are the
numbers of high and low educated workers. This information was provided to us by the CPB.
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cross wage dadticity and therefore we assume that the ratio between the own wage dadticity and
the cross wage dadticity from the Cobb-Douglas specification is maintained. This leads to a cross
eadticity of -0.21 in the exposed sector and -0.23 in the sheltered sector. These wage dadticities
imply much smdler wage reections than the wage dadticity implied by the Cobb-Douglas
specification. In table D1 are the results of using the JADE dadticities to caculate the effect of
the change in the wage cogts on the demand for labor. Note that, by the first order conditions (9),
(10) and (1 1), a given rdative change in the wage leads to the same rdative change in the
average margind revenue product of labor, so we can replace the Cobb-Douglas wage eadticity,
by the JADE dadticities, even in the presence of adjustment cods. To be ill ale to split up the
labor demand reaction to the change in the wage costs in an effect that can be atributed to a
change in hiring behaviour and in an effect due to a change in firing behaviour, we 4ill split up
the change in the average margind revenue product due to a change in the upper bound and due
to achange in the Lower bound.
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