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Abstract

The concept of the “employment threshold” plays an important role in the public
discussion of unemployment. The employment threshold is defined as that
growth rate of output which is necessary to keep employment constant despite
the continuous rise in labour productivity. It is related to the Okun coefficient
which describes the relationship between the changes of output and
unemployment. Many contributions to this debate give the impression that the
employment threshold is more or less a structural characteristic which remains
constant over time. In this paper we derive short- and long-run employment
thresholds from an input demand system and show empirically that they depend
on factor prices. A moderate wage policy leads to a reduction of the output
growth which is necessary for an increase in employment.
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1 Introduction

During the last two decades unemployment has been one of the most serious economic problems in
many European countries. A key issue in the long lasting debate about this problem is the role of
wages in determining the level of employment. Whereas some proponents of demand side policy
argue that higher wages induce an increase in output demand and hence in employment, the oppo-
nents stress that wage increases will lead to a subgtitution of labour by capital and to higher output

prices which will erode international competitiveness.

In the following study we address some of these problems within an unifying framework of cost
minimization and price seiting behaviour which is modeled as a variable mark-up over margina costs.
Since we are using a redtricted cost function with capita as a quasi-fixed input we are able to distin-
guish between the short-run and long-run effects of input prices on labour demand. Within this
framework we derive short- and long-run “employment thresholds’ which play an important role at
least in the German debate about the employment problem. The employment threshold is defined as
that output growth rate which is necessary for a constant employment level. In contrast to many pre-
vious studies which treat the employment threshold as a stable coefficient, we explicitly rdate this
variable to factor price changes, capital accumulation and time varying technica progress.

This approach has aso some relevance for Okun’'s Law which is used by many applied macroeco-
nomigts as the link between changes in output and unemployment. Based on our empirica findings
we argue that neglecting the effect of factor price changes implies a serious misspecification so that
one can't hope to get a stable relationship between the two variables.

The paper is organized as follows: Section 2 presents the theoretical foundations for the derivation of
the employment thresholds from an cost minimization approach. Sections 3 explains the econometric
specification. In Section 4 the empiricd results are presented and discussed. Based on the most im+

portant results some conclusions are drawn in Section 5.



2 Theoretical foundations

2.1 The model

In the following we asume tha a representative firm uses the inputs labour (L), intermediate prod-
ucts (M)and capitd (K) to produce the output (Y') . While labour (measured in “worker-hours’

which denotes the product of the number of employed persons and the amount of time they work)
and intermediate products (materia, energy) are variable inputs which can be changed without al-
justment costs, due to convex adjustment costs or externa restrictions capita is treated as a quasi-
fixed input. Quasi-fixed inputs are predetermined in the short-run, but can varied in the long-run
(typicaly in some variant of aflexible accderator).

If firms minimize ther short-run production costs a given input prices and given levels of output and
capita there exists under weak assumptions with regard to production technology (see e.g. McFad-
den 1978 or Chambers 1988) a variable cost function:

CV = CV(qm ’ql 7K’ Y’t) (1)

CV indicates the minimum variable cost of producing the output (Y') at given prices (g,,,q,) of the
variable production factors intermediate inputs (A7) and labour (L) and a the given leve of capita
stock (K). Thetimeindex ¢ represents the State of the technology. In order to be able to represent

al economicdly rdevant information of the underlying technology the variable cost function must
meet certain regularity conditions (Lau 1978, McFadden 1978): CV must be decreasing in K and

increesngin ¢;,q,, and Y. Moreover, CV hasto be convex in K and concave and linearly homoge-

nousin ¢; and ¢,,, .

The short-run demand functions for the variable factors are derived via Shepards Lemma

g K.Y0) =g @
M1 K ) =L ®
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The mode is supplemented by taking a supply relation into consderation:
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whereby P represents the output price and Q the mark-up over the margina cogts. The price equa-
tion given in (4) can be seen as a reduced form, since the determinants of the mark-up are not de-
rived from a structurd oligopoly modd; instead the mark-up is specified as a function of exogenous
variables. The empirica specification isdiscussed in Section 3.

On the basis of equations (4) and (5) the short -run demand elagticities can be easlly caculated; for
example, the own price dadticity of labour demand isgiven byeL’ql X
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Theedadticities e, , e,, Mg LY ande,, y can be determined in an anaogous manner.

2.2 Employment Thresholds

For studying the impact of output changes on labour demand, instead of the demand dadticities of
labour the concept of the “employment threshold” is frequently used in empiricd economic research
and in the economic-policy discusson. The employment threshold is meant to indicate the output
growth rate a which employment remains congtant. The impression is frequently given that there
exigs a constant employment threshold for alonger period of time (e.g. Siebert 1999). For the em
pirical determination of the employment threshold, Smple regressions of the growth rate of employ-
ment and the growth rate of average labour productivity on the growth rate of output are estimated
(Okun's Law and Verdoorn's Law) (see Hof 1994,
Weeber 1997). What is completely neglected is that employment is aso greetly affected by factor
prices. To diminate this deficiency we derive the employment threshold from the theoreticdly well
founded labour-demand function (2). For this we take the tota differentid of the labour demand
function with respect to time:

dL _9°Cvdg, °CV dK 9°CV dg, NPCVdy f°CV
dt ~ g2 dt  Nq9K dt g%, dt T dt - TgM

(6)



In order to caculate the employment threshold, we set % in equation (6) to zero and get after
t

some manipulations the short-run employment threshold w; .

s
Wy=- (eL,q,Wq, te, , W, T€ Wy +eL,t)/eL,Y ) (7)

2
1 CViisthe growth

rate of employment due to autonomous technologica progress and the other dadticities are defined in

whereby w represents the growth rate for the individua variddles, e; , =

equation (5). w, indicates the short-run employment threshold, i.e. the output growth that is neces-

sary S0 that labour input remains congtant at given changes of factor prices and capitd stock. Since
the labour demand function is homogenous of degree zero in the factor prices, we have:

W; =- (eL,q, (Wq, - W )+eL,KWK te,, )/eL,Y (8)

This equation shows that the short-run employment threshold depends on the growth rate of relative
factor prices, capital accumulation and technica change. The employment thresholds determined on
the basis of Qkun’'s Law or smilar concepts and their assumed stability over longer periods of time
are thus based on theoreticaly unsatisfactory assumptions. Blinder (1997) has even dated that
Qkun's Law is anti-theoretica.

The short-run demand eadticity and the employment thresholds do not take into consderation the
long-run subdtitution possibilities between the variable inputs and the quasi-fixed inputs. The long-run
demand dadticities can a0 be derived from the variable cost function. In the following we will pres-
ent, as an example, the derivation of the long-run own price dadticity of labour demand (for the more

general case with more than one quas-fixed production factor, see Brown and Christensen (1981)).

For the derivation of long-run factor demand, the long-run optima capita stock is needed as afirst
sep. This can be caculated from the following first-order condition

ﬂCV(qm,q,,K ,Y,t)
1K

K" +q, =0 ©)

The condition states that the shadow price of capita (the reduction of variable costs due to an addi-
tional unit of capital) must correspond in optimum to its one-period user cost ¢ .



If dl inputs are at their long-run equilibrium, the long-run tota costs can be described as follows as

the sum of the variable costs and the capital codts:
c1(K") = CV(g a1, K Y00+, K (10)

whereby K indicates the long-run optima level of K which is caculated usng equation (9).

The patid derivaive of CT with respect to the wage rate indicates the long-run labour demand
function

. fer(k) qev(k’) eiev(k )t gkl
T T +§ K Ta Mg, é )

whereby the expression in brackets is zero according to equation (9). The difference between the
short-run (2) and the long-run labour demand (11) is that in the firgt case the higtorically given vaue
K isused and in the second case the long-run optimal value K *.

The long-run reaction of factor demand on exogenous changes of factor prices is obtained from the
second partia derivativeof CT':

* 2 2 2 * * orar2 2 *y 6 2 24U
L _ffcr_ffcv | 1PCr K IK EPCr 1PCr K0 v Pk, 1K

_ - : — +q 4 (12
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whereby again the expression in brackets is zero on the basis of (9). Equation (12) aso requires a

cdculation of the expression 1K g, For many functional forms of the cost function, especidly

adso for the trand og specification, there is no analytical solution of equation (9) for X~ and thus also
no anaytica solution for the required partid derivative in (12).

With the gpplication of the tota differentid and the implicit function theorem on equetion (9), the
necessary partid derivative is received taking into congderation dY = dt =dq;, =dq,, =0,:

q2cy

%K 1K g
- 13
Y, 12cy (13

1K 2



Thus a0 the expression in parentheses in equation (12) is zero. With equation (13) the calculation of
equation (12) for any functiond form of the cost function is possible. All derivatives in equations (11)

and (12) are calculated at the point K = K~ . Thus, from (12) we have the following expression of
the long-run own-price eadticity of labour demand

) | 2C v, 1°CV 1K°0 g
bar = g‘ﬂq 9K Ta, 51CT /Mg,

(14)

whereby ‘ITK*/‘ﬂql is subgtituted from equation (13). The long-run dadticities hM’qm , thm ’hM,q, ,
h, y adh,, , aecaculated andogousdy. For the long-run eladticity of |abour demand with respect

to the capita user price we have:

21200 K0 g,
0~ g 9K 02 57CT/ T4,

(15)

In comparison to (14) the first term in parentheses is diminated, sSince the partid derivetive of CV
with respect to the capita user cost is zero. Analogoudy h M, is determined. The long-run eadtici-

ties of capitd demand are obtained directly from the gpplication of the implicit function theorem on
the first-order conditions for the optimd capital usein (9).

Anadogoudy to (8) by the tota derivative of the long-run labour demand function we obtain the long-
run employment threshold w :

W}f: &1 w +thqum +hL,qA,qu +hL,t)/hL,Y " (16)

Laqg " q

with the long-run eledticities from (14) and (15) aswell as h; , = — . The long-run em

g% L
ployment threshold indicates the necessary output change as a function of factor price changes and
technical progress in order that employment remains congtant even when taking additiona long-run
subgtitution possbilities (capitd) into consderation. Equations (8) and (16) dlow to cdculate the
impact of hypothetica factor price changes on the short-run and long-run employment threshold in a

sraightforward manner.



3  Empirical specifications and data

In order to caculate the demand eladticities and employment thresholds discussed in Section 2 em+
piricaly, a parametric variable cogt function must be specified. In the following we use the trandog
function, which, for example, is the bass of the studies by Brown/Christensen (1981) and
Berndt/Hesse (1986) and which presents a flexible functiona form (see eg. Chambers 1988, Ch.5
or Morrison 1992, Ch.7.2).

For our modd with the variable inputs of labour and intermediate products and the quasi-fixed input
capitd, the variable trandog cost function is given by

InCV =ag +ayInY+a,;Ing, +a,,Ing,, +a; InK +a,t +0®YY(InY)2 +Osg,,(lnq,)2
+OEgmm(Inqm)2 +050;, (InK)2 +Q@ﬂt2 +0dy; InYIng; +9y,,InYIng,, +0y; INYInK a7

+gytInY +g;, Ing;Ing,, +gy Ing; INK +g,¢Ing; +9,, Ing,, INK +g,,¢Ing,,, +g;tINK

The necessary condition of linear homogeneity in the input prices implies (see eg. Berndt/Hese
1986)

a;+a, =1 9 +9m =0
9y +9ym =0 9, + 95, =0 (18)
9 9k =0 Oim * Imm =0

In order that the underlying dud production function displays congtant return to scale, the following
necessary and sufficient conditions must be fulfilled (see Brown/Christensen 1981)

ay +tay =1 a) gYm+gmk=0 d)
Oyy *9w =0 b) Ovk *9i =0 € (19
Oy +9i =0 ¢ Oy *9, =0 )

In usng the trandog function, the factor demand functions are mosily estimated in the form of cost
shares (eg. for the input |abour: L*ql/CV =9InCV/TIng; ) together with the cost function CV.

In this study we use the input coefficients as the dependent variables:



L_fcr 1 _1TIncy cr 1 (20)
Y Mg, Y 9TIng, q Y
M _fcr 1 _Tlncr v 1 (21)

Y 9, Y TIhg, q,7Y

For the empirical implementation of the price function we assume that the output price is determined
by means of a variable mark-up over the short-run margina costs. The main discussion in the litera-
ture is whether the price mark-up rate exhibits a procylica or a countercyclica behaviour (see eg.
Rotemberg/Woodford 1991). In this paper we assume that the mark-up rate may depend on the
growth rate of output.

For this reason we specify the price equation as

P=(bo+ blwy)% (22)

with w, asthe growth rate of red outpui.

The investigation is based on the West German manufacturing sector for the period from 1968 to
1995. Where no other reference is given, dl data are from National Accounts. As measures for regl
output and intermediate product we use the productions vaue and intermediate input in 1991 prices.
The implicit price deflators serve as prices for output and intermediate input. The tota labour volume
is condructed by multiplying the actud annua working hours (source: Gorzig et d. 1997) with the
number of al employed persons’. The nomina costs of employees correspond to income from de-
pendent employment. If this amount is divided by the annud |abour volume of employees, we obtain
the nomina hourly wage rate.

According to the concept of Nationa Accounts, the purchases of new capita goods are recorded
for the purchaser (owner concept). Since leasing and other forms of hiring of capita goods has be-
come more widespread in the business sector since the 1970s, we employ the user concept for the
production factor capital. The nominal user costs of capita and the gross capital stock in 1991 prices
ae based on cdculations of the ifo Inditute (for the methodology, see Gerstenber-

' It is assumed that the annual hours worked by dependent employees and by self-employed as well as by

helping family members do not differ.
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ger/Heinze/Hummel/Vogler-Ludwig 1989). For the gross capita stock, vaues at the beginning of
the year are used.

4 Results

4.1 Short- and long-run factor demand

The system to be estimated congsts of the cost function (17), the short-run input demand functions
(20), (21) and the price equation (22). Since the cost function in (17) contains alot of parameters to
be estimated and we only have observations for 27 years? the linear homogeneity of the variable
costs functions in the factor prices (18) were imposed on the estimates. On the other hand, we do
not force congtant returns to scale onto the estimates in order not to unnecessarily redtrict the tech

nology from the very outset.

The modd was estimated with the non-linear, three-stage least squares method. In order to take the
potentia endogeneity of the output variables into consderation, we have used al factor prices, the
trend terms and the lagged vaues of the endogenous variables and of the output as instrumenta vari-
ables. Subsequently, we tested for congtant returns to scale. To do this the redtrictions in (19) were
examined both individudly and smultaneoudy with the Wad test. The hypothes's of constant returns
to scale (Wald test statistics = 177 at 5 degrees of freedom) was rejected.® It became apparent,
however, that redriction (19f) is completdy indggnificant. Since in addition aso the individua &
rameters of this redtriction proved to be inggnificant (t-values. -0.56 and -0.56), these parameters

were st to zero for the find estimation in order to achieve as economical a specification as possble.

The cogt function mugt satisfy certain regularity conditions (see Section 2) in order to be able to de-
scribe the technology and firms cost-minimizing behaviour. They are dl fulfilled here snce the cost
function in our estimates for each year proved to be increasing and concave in the factor prices and

decreasing and convex in the quasi-fixed factor capital.

Since the growth rate of output entersinto the price comparison, one observation islost.
On the basis of the restrictions in (18) we only receive five linearly independent restrictions in (19), sincein
the case of linear homogeneity in input prices, the restrictions (19c¢) and (19d) areidentical.

3
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The estimated parameter and the accompanying t-vaues as well as the summary datigtics are dis-
played in Tables 1 and 2. Nearly dl parameters are highly significant. Thus, smple cost or produc-
tion functions like Cobb Douglas or CES functions are not suitable for depicting al economicaly
relevant aspects of technology. The adjustment of the modd to the data is very good on the whole
(see Table 2): In every equation R* amounts to more than 98 percent, and there is no sign of auto-
correlation of the firgt degree, which is particularly important for the chosen instruments (lagged val-
ues of endogenous variables). In addition a comparison of the t-values in columns three and four of

Table 1 indicate that no sgnificant heteroscedasticity problems occur.

The highly significant parameters b, and b, describe the price setting behaviour of the firms. The
estimates show that rising margina costs lead enterprises to increase their prices. In case of perfect

competition, b, must be one, since this parameter measures the average markup over the margina

cogts. Thisnull hypothesis, however, is clearly rgected (Wald test statistic = 7.78 with one degree of
freedom). Parameter b, measures the cydlicd variability of the markup. The parameter is postive

which means that the mark-ups display a procyclical behaviour.

For 1990 the short- and long-run eadticities of factor demand are given in Table 3. The short-run
eladticities of factor demand with respect to the wage rate is -0.17. The long-run absolute eadticity
of labour with respect to the wage rate is approximately double that of the short-run. Since the short-
run cross price adticities of the variable inputs do not differ from the long-run, this effect must take
place by means of an adjustment of the quasi-fixed factor to wage changes. As seen in Table 3, the
long-run eadticity of capitd demand with respect to the wage rate is gpproximately 0.32. Thus, the
long-run subgtitution of labour by capitd makes a mgor contribution to the higher long-run dadticity
of labour demand. Wage increases thus lead in the long run to a stronger decline in employment than
the short-run reaction of labour demand indicates.
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Table 1: Parameter estimations Table 2: Summary statistics
Parameter' | Estimation | t-value t-value Equation R2 Durbin-Watson
(White)
a, 49904 142 129 cr 0.9997 1.2695
a, 1.3824 834 147 AY 0.9965 11162
a, 1.3890 18.05 18.64 MY 0.9850 15771
a, -1.5507 -1.54 -1.40 P 0.9967 14471
a, -0.0144 -8.53 -851
9, 0.0004 490 465 Y For parameters a, Ym G Oy s Yt

g, seetherestrictionsin (30)

Oyy 0.1201 351 455
9, 0.1566 21.87 27.29 ? calculated with the help of a heterosce-
dasticity — consistent variance/covariance
matrix
O 0.3615 238 221
Oy, -0.0047 -043 -042
Oy -0.1715 -4.06 -441
O,k 0.1311 981 7.86
9,. 0.0028 11.12 891
b, 1.0829 4320 36.43
b, 0.2350 508 5.19

In contradt, the long-run dadticities of demand for intermediate input hardly differs from that of the
short run, which is not surprising given the low cross-price eadticities between intermediate input and
capitd. In the long run, al three production factors are Allen subgtitutes, whereby the subgtitutiona
relationship between intermediate input and capitdl isinggnificantly smal. All-in-al, intermediate input
show the least price dasticity. Smilar results were obtained by Falk and Koebe (1997) for the West
German manufacturing indudtry.
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The short-run eadticities of the variable inputs with respect to output is in both cases gpproximeately
one. In the short-run we thus have a homothetic technology in the variable production factors, since
in the case of output change, ceteris paribus, the factor input ratio does not change. In the long run,
however, we cannot assume a homothetic technology. The long-run easticity of labour demand with
respect to output fals to gpproximately 0.62, whereby the eadticity of intermediate input demand
hardly changes. Also the dadticity of capital demand with respect to output is consderably below

one. The long-run output eadticities thus show that there are increasing returns to scale in the manu-

facturing indudtry.
Table 3: Elasticities of factor demand (1990)
Short run Long run
L abour Intermediate Capital Labour Intermediate Capital
input input
q, -0174 0.073 - -0.375 0.071 0.318
q, 0174 -0.073 - 0.170 -0.072 0.005
q, - - - 0.205 0.001 -0.323
Y 1.020 1043 - 0.622 1.040 0.627
K -0.635 -0.003 1 Ya Ya Ya

In Figure 1 the time path of al estimated demand-dadticities is displayed. With the exception of the
eladticity with respect to time the estimated short- and long-run eadticities proved to be very stable
for the whole period. The negative effect of time on labour demand declined by half over the estima-
tion period. Thisis attributable to the productivity dowdown, since a alower growth rate of the total
factor productivity, the reduction in labour demand due to autonomous technica progress gets
smdler.

4.2 Employment thresholds

In Section 2 it was shown that the employment threshold and the input-eladticities are closdly related.
Basad on the estimated parameters of our empirical model we have caculated the
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Fig. 1: Elasticities of labour demand with respect to wages, intermediate input prices, out-
put, technical progress and capital stock
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short-run employment threshold w, (equation (8)) for each year in our sample & the redized his-

torica growth rates of factor prices and the capitd stock (Figure 2).

If the adticities used in equation (8) are congtant over time, equation (8) can be interpreted as a
regresson equation, whereby the estimated coefficients reflect the effects of factor prices and the
capita stock on the output growth which is necessary for a constant labour volume. The estimated
coefficient for the intercept shows the influence of technica progresson w, . If the elagticities are not

condant over time and exhibit high volatility it would not be reasonable to run a regresson with con-
gant coefficients. As Fig. 1 shows the dadticities are not constants but show a very stable behaviour.
The only exception is the effect of technica progress which can however be modeled as a linear
function of time.

Fig. 2: Short-run employment threshold

0,08
0,06
0,04
0,02

0
68 70 72 74 76 78 80 82 84 86 88 90 92 94 96

Table 4 shows two versions of OLS estimates. The estimates in version | take into account as ex-
planatory variables only the growth rates of the relative factor prices and the capital stock, in addition
to a congtant term. The very low Durbin-Watson Test atistic points to a potentia misspecification.
For this reason and for capturing the absolutely declining effect of technica progressin the estimation
of verson Il we have additiondly taken atime trend into consderation. This improved the Durbin-
Watson daigtic consgderably and dl variables are highly significant. These four varigbles suffice to
explan nearly completely the variation of w, . The corrected R? amounts to nearly 99 percent.
Therefore the relationship between the employment threshold and its determinants can be depicted
as alinear rlaionship. The influence of technica progress on the employment threshold has declined
over time. At the end of the 1960s an output growth of 2 percent was necessary in order that the
productivity growth, ceteris paribus, do not lead to a reduction of labour demand whereas in the mid
1990's only a 1 percent increase was necessary. If the wage rate increases by 1 percent or if the
intermediate product prices fal by 1 percent, the output must rise, ceteris paribus, by an additiona
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0.2 percentage points so that employment remains congtant. This only takes into account the short-
run substitution possibilities between the labour and the intermediate product inpt.

Table 4: OLS estimates for short-run employment threshold w,

Verson| Versonll

Parameter Edimate  t-vaue Edtimate t-vaue
Congant 0.011 10.02 0.020 12.69
pin(q,/q,) 0173 1113 0.174 17.75
DInK 0.704 19.05 0.579 18.91
T -0.0004 -6.24

R2 0.968 0.987

Durbin- 0.684 1.179

On the badis of the long-run labour-demand function, we can, in turn, caculate a hypothetica output
threshold for labour volume at a given higtoricd development of factor prices but now including
capital user costs instead of the capital stock (see equation 16). Since dl long-run dadticities except
for h; , show little change over time (see Figure 1), the effect of factor prices on this hypothetica

employment threshold can be easly calculated. From equation (16) it follows that the long-run effect
of factor price changes on the employment threshold is equal to the ratio of the respective long-run
price dadticity to the long-run output easticity of labour demand. Thus, a one percent wage increase
requires, ceteris paribus, in the long run an output growth of gpproximately 0.6 percent so that [abour
input remains congtant. In the long run, therefore, an output growth thet is three times as high as the
short-run growth is necessary. Thisis for two reasons. Firdly, the long-run labour-demand dadticity
is approximately double that of the short-run labour-demand dasticity. Secondly, labour demand
reacts less to output increases in the long run than in the short run so that a high output growth is
necessary in order to stabilize employment.
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S  Summary and conclusions

In this sudy we have analyzed the labour demand of the manufacturing industry on the basis of a
variable trandog cog function. We found that there are sgnificant and important subgtitution effects
and that thus wage increases lead to a reduction of labour demand, a a given output level. The
short-run and long-run eladticities of labour demand with respect to the wage rate amounts to -0.17
and -0.37, respectively. Wage increases thus lead to a lower increase in the nomina wage bill than
the corresponding percentage increase in hourly wage rates. As our study shows, firms aso raise
their output prices, Snce wage increases lead to arise in margind codts. Thus the increase in the redl
wage hill and the associated demand effect is lower than the increase in the nomina wage bill. In
addition, price increases reduce the international competitiveness of domestic industry, which causes
a reduction of exports and an increase in import demand. If the firms were not able to transfer the
cost increases to their prices, their red profits would decline and thus aso the consumption and in-
vestment demand that is dependent on profits. For al these reasons it seems highly unlikely to us that
a one-percent wage increase would raise overal demand in the long term by the same amount as the
employment threshold (0.6 percent) increases. Wage increases thus induce a reduction in employ-

ment.

As this discussion shows, the concept of “employment threshold” may be an useful tool for andlyzing
the employment problem. But thisis only the case if the concept is correctly applied. The widespread
belief that employment thresholds are something like a naturd congtant is very mideading. The en
ployment threshold depends crucidly on the time path of wages and the prices of intermediate prod-
ucts as well as on capitd accumulation in the short run and user cost of capitd in the long run. It
evolves in a complicated way over time when some of its determinants are changed. There is no

smple coefficient which can capture dl these aspects.

Thereis one additiona complication when we are interested not only in total labour volume, which is
the object of this sudy, but dso in the number of employed persons. This variable is typicaly thought
to be a quas-fixed input since hiring and firing is associated with savere restrictions and high adjust-
ment costs. The employment threshold for the number of workers may be an even more complicated
dynamic function of the determinants of employment. The analyss of this problem within a cost-

minimizing framework is left for future ressarch.
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