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1. INTRODUCTION

For the past two decades, Europe has been facing high unemployment raising a major po-
litical question: How can Europe reduce this high unemployment rate? All over Western
Europe a political dispute can be observed concerning the question of whether reducing
working hours would induce any change in the number of employees in an economy. Un-
ions and left-wing political parties stress that such a reduction would lead to work-shar-
ing and increased employment, i. e., to a ’fairer’ distribution of labor. In contrast to this
view, employers and the majority of economists have doubts about these effects; they
even fear negative employment effects. Economists emphasize that the amount of labor
is not fixed (among others see HUNT, 1999). In her article, Hunt stresses that the effect of
reducing standard hours per week is theoretically ambiguous on both actual hours
worked and on employment. Though a shorter working week may increase the need for
more workers, employers may simply use more overtime. The demand for labor will vary
depending on its price and availability. This dependence, and a possible rise in labor
costs, may lead employers to replace labor with relatively cheaper input factors such as
capital. Nor is the political controversy between employer and worker unions on the to-
pic well based on empirical studies. If one looks at the international stylized facts, one
finds no uniform evidence of how reducing working hours affects employment.

This study investigates the question of substituting working hours with employment
for Switzerland where an official unemployment rate below 1% held throughout the
1980s. In comparison, the European G7 countries as well as smaller countries such as
Belgium or the Netherlands show a much higher unemployment rate, around 8% to
10 % throughout the 80s. With this international data in mind, it is not surprising that in
Switzerland, the substitution question did not attract any interest until unemployment
started to increase in the 90s." Analogous to other European countries, Swiss labor un-
ions today fight for a shorter working week in order to reduce unemployment. At the
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1. Asopposed to Switzerland, Germany, for instance, began to lower average weekly working hours
per employee in the 80s (see among others HUNT, 1999).
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present, there are several political initiatives that pertain to the substitution question ad-
dressed in this paper.

Section 2 gives a summary of literature concerning the topic and presents the two
models I have chosen for the empirical analysis. Section 3 deals with the econometric
methods. Section 4 takes a look at available aggregate data. The results are presented
and analyzed in section 5. Conclusions are drawn in the last section.

2. THEORY
2.1. A short overview

This paragraph presents an overview of the recent literature. FELDSTEIN (1967) raises the
question as to which different impacts employment and working hours may have on out-
put. He emphasizes that the elasticity of working hours with respect to output is higher
than that of employment to output. NADIRI and RoSEN (1969) show that both capital
and labor inputs are interconnected and not independent. They argue that both input
and output paths are determined simultaneously, recommending the consideration of ad-
justment costs. The idea of adjustment costs was taken up by PINDYCK and ROTEMBERG
(1983) to create a dynamic model. However, Pindyck and Rotemberg investigate the sub-
stitution effects between white-collar and blue-collar work and capital and are not con-
cerned about substitution effects between the number of employees and working hours.
In two theoretical papers CALMFORs and HoEL (1988, 1989) argue that a reduction in
working hours will lead in general to a decrease in employment. They emphasize that em-
ployees will fight for a higher wage rate per hour in order to protect their real incomes.

In Europe, several empirical studies investigated the substitution question. The re-
sults are not uniform. Various authors, such as HART and SHARrOT (1978), FRANZ and
KonNiG (1986), WADHWANTI (1987) and de REeGT (1988), find that a cut in hours raises
employment. Others, including the studies of HArRT and WiLsonN (1988), KoNIG and
PonLMEIER (1988, 1989) and BRUNELLO (1989), obtain negative employment effects
from reducing working hours.? HArRT and McGREGOR (1988) stress that not only labor
should be divided into a ’stock’ variable, employment, and a ’flow’ variable, working
hours, but capital too. They distinguish between capital stock and its utilization. In their
results, they argue that a reduction of standard working hours will not lead to positive
employment effects. Following Hart and McGregor, a decrease in overtime work would
lead to an increase in employment. However, they mention that overtime work exhibits
low productivity and is used by firms to react immediately to market changes. Contrarily,
LesLIE and WISE (1980) stress that overtime work is very productive.

This paper considers two models: the one by Konig and Pohlmeier is modelled in a
static context, the one by Pindyck and Rotemberg in a dynamic context.

2. For an overview of studies concerning the topic see HAMERMESH (1995).
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2.2. The model setting in a static framework

The investigations of K6N1G and PoHLMEIER (1988, 1989) are motivated by the increas-
ing efforts in several Western European countries, and mainly in Germany, to induce a
* higher employment rate by reducing standard working hours per week.? Their approach
is to estimate a static demand system, taking into account the non-linearity in the cost
constraint of labor demanding firms. This non-linearity is caused by overtime work
which is paid at a higher hourly rate. The higher wage rate is set by legal prerequisite on
the one hand, e.g. a supplement for night work, or negotiated by worker and employer
unions on the other hand.*

The Konig-Pohlmeier model divides labor into employment and the utilization of la-
bor, measured as average hours worked. The model allows the firms to vary the capital
stock and to choose the desired amount of overtime work endogenously. The firm’s
choice depends on production costs, that is, standard wage rate, overtime wage rate,
fixed labor costs and users costs of capital.

Conditional to a given technology constraint, a representative firm will minimize its
costs. To keep their model as simple as possible, the authors do not consider uncertainty
and they neglect the existence of quasi-fixed input factors. In their model, the output y is
produced by a production function with conventional neoclassical properties:

y=F(K,N,h), F>0,F;<0,F;>0 i#j (1)

K denotes the capital stock, N the number of employees, and h the average working
hours per employee. Labor costs depend on the number of employees and on the num-
ber of average hours worked. K6N1G and POHLMEIER choose the following specification
of labor costs:

W(N,h,a) = [0h +w(h — )N +bN,  h>h (2)

h denotes standard working hours, @ the standard hourly wage rate, w the hourly over-
time wage rate and b the fixed costs of labor per employee. A generalization of this sim-
ple setting of labor costs is possible as long as equation (2) remains continuous in labor
input components and the other parameters (a). Moreover, the authors assume that a
unique cost minimum exists where average hours worked are above standard hours.

3. Forced by the metal workers’ union, IG Metall, former Western Germany reduced the standard
working week step by step. Average standard hours worked fell from 40 (in 1984) to 37.7 (in 1994)
(see HUNT, 1999).

4. According to the 'Collective Labor Contracts (CLC)’ in Switzerland, employer and worker un-
ions came to an agreement on an overtime premium of 25 % per hour.
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2.3. The model setting in a dynamic framework

I also adapt the Pindyck-Rotemberg model to my empirical analysis. PINDYCK and Ro-
TEMBERG (1983) investigate the factor demands in a dynamic context. Under the consid-
eration of rational expectations and adjustment costs, they are interested in the dynamic
adjustment process of quasi-fixed factors. The authors compare how white-collar labor,
blue-collar labor, equipment and structure factors are interconnected. Instead of blue-
collar work I consider working hours, denoted as h, as a flexible input factor. Capital
and employment, denoted by K and N respectively, are seen as quasi-fixed factors.®
I use the same cost function structure as Pindyck and Rotemberg.

C=f(X,V,y,t) (3)

Equation (3) gives the minimal expenditures on the price vector v to produce the output
¥, given its price and the input level of the quantity vector X. X denotes the amounts of
the quasi-fixed factor capital and employment and v contains the price of the flexible
factor working hours. The time index ¢ represents the effects of technical change. Treat-
ing working hours as flexible and employment as fixed poses a problem in that the
hourly wage rate is a function of working hours due to wage premiums for overtime.
HarT and McGREGOR (1988) suggest instead to treat standard working hours as fixed
and only overtime as flexible, but that has the decided disadvantage of yielding impre-
cise estimates because the cost share of overtime work is very low in my sample.®

Analogous to the model introduced by KoNniG and PoHLMEIER (1988, 1989), the
firm’s long-run cost constraint in the dynamic model can be specified as follows:’

C=rK+W(N,h,a) =K + (wh +w(h — h))N + bN. (4)

The costs, denoted by the capital term 7K (r denotes the user costs of capital), and by
the employment term bN (b denotes the fixed costs per employee) are regarded as
quasi-fixed components of the cost function. The costs for normal working hours, WAN,
and the costs for overtime work, w(h — k)N, are considered to be flexible. If I translate
this cost schedule into the Pindyck-Rotemberg structure, I get a general short-run cost
function of the type

C! = f(KtyNtaﬂ)taylat)‘ (5)

5. Due to lack of data, I will not distinguish between capital stock and capital utilization as proposed
by HarT and McGREGOR (1988).

6.  The dynamic model uses input requirement functions which are closely linked to cost shares.

7. Konig and Pohlmeier model their cost constraint asymmetrically. They take into account that
overtime work exists, but not short-time work. In this study I follow this assumption.
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K, and N; denote the quantities of the quasi-fixed factors, in this case the quantities of
capital and of employment. @, measures the price of the variable factor; in this model
the price of an average working hour.

- Wy +w(he — b
5, = Dt ]it(t t) (6)

In contrast to the model of Kénig and Pohlmeier, I take into account the costs that the
adjustment of the quasi-fixed factors capital and employment generate.

Su(K, ~ (1= K1) +3 BN, — Ni)? ™)

The adjustment costs are described as a quadratic function both by PiNpyck and Ro-
TEMBERG (1983) and KUGLER and MULLER (1991). 3;; and (2, denote the adjustment
parameters. The variable d determines the depreciation rate.

The firm’s objective is to maximize its profits which is equivalent to the assumption of
cost minimization for given output.

min E; Z Rt,T[f(KT7 N, -, Y7, 7T) + [mrﬁr + @, (h, - Er)br]Nr

T=t

+r. K, + C(NT — Ny, Kr — (1 - d)K —l)P‘r] (8)

E, denotes the conditional expectation given the available information in period ¢ and
R, ; a discount factor. c represents the adjustment cost function, specified above, and P,
denotes the output price. Differentiating equation (8) yields the first-order conditions,
known as the Euler equations, for the quasi-fixed factors:

60, ac(N, - Nt—l’Kt - (1 - d)Kt_l)
o, Tt oK, P
Oc(Niy1 — Ny, Ky — (1 — d)K,
+E Ry c(Niy1 t K1 — ( ) t)Pt =0 (9)
OK;
acC, _ - - Oc(Ny — Ny, Ky — (1 — d)K;—
6_Ni+ (wth, +wt(h¢ - ht) + bg) + C( . = B;Vt ( ) : 1)Pt

Oc(Ney1 — Ny, Ky — (1 — d)Ky)
ON;

+E; [Rt,t—l Pt] =0 (10)
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The two equations (9) and (10) measure the effect of an additional unit of capital and of
an additional employed person, respectively, on variable costs C; [see equation (5)]. An
additional unit of each input factor is equal to the utilization costs of this additional unit
plus current (period t) and future expected adjustment costs. The terms g—fv'; and g—% are
negative. In the cost function C; the acquisition costs of the quasi-fixed factors do not
appear, only their use. Therefore, a higher amount of a quasi-fixed factor will lead to
smaller variable costs. If the Euler equations did not hold, firms would ask for too high
or too low quasi-fixed input factors. The demand for the variable factor working hours
can easily be derived using Shepherd’s Lemma:

aC,

The conditional factor demand functions are derived. The cost function f(K,N,®,y,t)
is homogeneous of degree 1 and is specified as a Translog-function:®

In(C;) =Inh; +InN; +Inty =ap+Inwy + @y In Ky + as In N; + aglny, + o4t

1
+5m(nK)’ +mzln KiIn N+ msIn K ng,
1 2
4714 In Kt + 5’)’22(111 N) +73InNylny,

1 1
+724 In Nyt + 5’733(111 %)? +vaa In gt + 5’744t2 (12)

I allow, analogous to KUGLER and MULLER (1991), for non-neutral technical progress.
The coefficients ;4 and 7.4 denote the changes in variable costs over time if I have an
additional unit of the quasi-fixed factors capital and employment, respectively. If
~14 > 0, I observe a capital-saving technological development. .4 has the same interpre-
tation for employment. :

3. ECONOMETRIC METHODS
3.1. The static case
Analogous to KoN1G and PoHLMEIER (1989), I construct a cost function for the linear-

ized model with constant returns to scale. For the Generalized Leontief the cost function
is the following:

8.  Inequation (12) the term a2InN, consists of InN; + (a2 — 1)InN,.
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3.3 3
Cor=y Z z aijwSw)® + ty Z o w; (13)
i=1

i=1 j=1

~ The corresponding conditional factor demand function is:
3 w:\ %8
X; = yj;a,-j (;j) +aity 1=1,2,3 (14)

Assuming homotheticity, homogeneity and constant returns to scale, the Translog cost
function and the conditional factors demand functions are written as follows:’

3 3 3 3
InCrp =y +1ny+zailnw,~ -+ IZZZaijlnw,- lnwj+Za,~t lnw;Int (15)

i=1 i=1 j=1 i=1

3
Si=ai+ Y ajlnwj+aylnt  i=1,2,3 (16)
i=1

In both technologies I assume coefficient symmetry, i. €. o;; = aj; for all ¢ and j. S; de-
notes the cost shares of the input factor ¢ and is defined by %Li where PF; is the factor
price. According to HALL (1973), given prices of a linear cost scheme are equal to the
marginal prices of a nonlinear cost scheme. Therefore the linearized cost constraint can
be written as follows:

Crp = WyN +Wyh+rK 17)

Wy and W,, denote the partial derivatives of total labor costs with respect to employ-
ment and hours worked. In accordance to equation (2),

Wy = wh +w(h — k) +b (18)
and
Wh =wN (19)

in the static model. I use these partial derivatives for the factor prices for employment
and hours, respectively, in estimation. Below, I am interested in the substitution elastici-
ties. According to BERNDT (1991), the substitution elasticity o;; for the Generalized
Leontief function is computed as follows:

9.  Inequations (15) and (16) I take the logarithm of time in accordance to K6N1G and POHLMEIER
(1989), in order to compare results. However, usually the time trend is not taken in logarithms.
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layi(PF,/PF)Y
0ij = 5—] X : i#] (20)
a5 denotes the estimated coefficient, PF; and PF; the prices for the input factors 7 and
J» and X; the quantity of the input factor . The substitution elasticity for the Translog
technology is calculated as follows:

Q5

S:S;

oy =1+ i#j (21)

As above, S; and S; denote the cost shares of the factors i and j and are defined by 25 'L"

and —-’TTI respectively. As opposed to Konig and Pohlmeier, I estimate the system by
OLS, Seemingly Unrelated Regression (SUR) and Three Stage Least Square (3SLS). I
choose y,_1, Ni_1, hs_1, T1—1, Wi_1, and t as instruments.

3.2. The dynamic case

Pinpyck and RoTEMBERG (1983) estimate the cost function and the Euler equations in
their analysis. Since all important parameters are included in the Euler equations, I esti-
mate only them, by 3SLS, SUR and OLS. As instruments for 3SLS estimation I choose

In N, Inwy, In @y, In Ky, In Ky, Iny,—1, (Inwy-In @), a deflator and a long-term interest
rate. The modified Euler equations are written as follows:

c .
?t [a1 + 1 In Ky + 12 In Ny + yiglny, + mat] + 7
t
+Pu|(Ky — (1 = d)K; 1) P — E[(1 — d)Ry(Kp1 — (1 — d)K;)Pp]] =0 (22)
C,
N (@ + 2 In Ky + g In Ny + 723 In gy + yo4t]

+(@ihe + we(he — he) + b)) + Bo2[(Ny — Ni—1) Pi — Ey[Ry(Npy1r — Ny)Poyi]] = (23)

In order to estimate the model, I replace the expected values with actual values in equa-
tions (22) and (23) and add an expectational error e.

4. DATA

To estimate the two presented models, I use data which is not readily available. Data
concerning output, capital stock, user costs of capital, employment, fixed costs per em-
ployee, both standard working hours and overtime work, wages for both standard hours
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worked and overtime work, are required. My data consists of aggregates of 11 manufac-
turing industries (textiles, clothing, wood/furniture, paper, graphics, plastics, chemicals,
metal, machines, electronics, and construction) in which about 90 per cent of people in
manufacturing are employed.' Contrary to K6N1G and PoHLMEIER (1988, 1989), I use

- only annual data. However, due to only small adjustments in standard working hours
and wage rates, this is hardly a disadvantage.

I use various sources for the data sets. Both employment and output series are issued
by the BAK (Konjunkturforschung Basel AG) and start in 1980. Sector-specific standard
working hours, h, are taken from the statistic “Weekly standard working hours”. For
lack of a better proxy, fixed costs per employee, b, are determined by wage percentage
for social security. This data is taken from the Swiss Federal Social Insurance Office.
The wages for both standard, w, and overtime, w, hours are computed from the so-called
’October Wage Survey’. This survey is used to determine the level of both wages. Since
no distinction is made between the standard and overtime wage rate, I assume that there
is a general 25 per cent premium on overtime hours. Once the level is determined, a
wage index measuring yearly changes exists.

The two major problems of Swiss data are to find appropriate investment series per
sector and, even more difficult, overtime statistics. Investment series are taken from the
KOF (Konjunkturforschungsstelle ETH Ziirich) and are available for all 11 sectors since
1980. To calculate the capital stock and the user costs of capital, I have to take into ac-
count that the equation Cj, = y has to be true in the long-run (C}- denotes the long-run
costs). Given both quantities and prices of the labor inputs, I determine total capital
costs residually by substracting labor costs from value-added.!! Since the Swiss Labor
Force Survey (SLFS) was established in 1991, there is some data on overtime work avail-
able. However, due to a too small number of observations there is no information avail-
able for single manufacturing sectors with the exception of construction. After detrend-
ing the sector-specific GDP, I pool the residuals to construct an indicator for calculating
overtime working hours.

In summary, my sample consists of 11-sector aggregate annual data from 1980 to 1997.
The estimation results in the following section pertain to this sample and are denoted
either as 'manufacturing’ or 'manu’.

10. In a first attempt, I also included 5 sectors from the service sector in the investigation (trade,
banks, insurances, traffic/media, and hotels/restaurants). Due to the small number of observations
in these sectors (only 9 years available), the estimation results were quite unreasonable.

11.  For calculating the capital stock K in the starting year 1980, I assume a sector-specific multiplica-
tor of the output y, adding for the following ‘Zears the investment data and deducting deprecia-
tion. The user costs r are defined as investment deflator (; 4 5y apd then standardized in order to hold

’ output deflator A o
the long-run equation Cj, = y. ¢ denotes a long-term interest rate and 6 the depreciation rate.
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5. RESULTS

This section presents the estimation results of the static and the dynamic models. Then I
discuss the results and compare the two estimations.

Beginning with an analysis of the static model, I first estimate the conditional factor
demand functions (see section 3.1, equations (14) and (16), respectively). Table 1 uses a
Generalized Leontief technology (GL), table 2 a Translog technology (TL). As estima-
tion methods, I use 3SLS (Columns I and IV, respectively), SUR (II and V) and OLS (III
and VI).

Examining the estimated coefficients, I find the following results: in table 1, the coef-
ficient ayy, is insignificant in each estimation and its sign depends on the estimation
method chosen. Following from equation (20) in section 3.1, the coefficient ay; deter-
mines the sign of the employment-working hours substitution elasticity. Another inter-
esting coefficient is anyg, indicating the employment-capital relationship. This coeffi-
cient is positive in each estimation and significant at the 5%-level or more. For the
working hours-capital coefficient, ok, I find a negative value which is in general signifi-
cant. Table 2 shows the Translog estimation results. The employment equation is in-
serted into the working hours and capital equations. Estimating these two equations, I
obtain significant t-values for all coefficients with the exception of ayk. Equation (21)
gives the substitution elasticities in the Translog technology.

In order to evaluate and interpret the results in tables 1 and 2, table 3 presents substi-
tution and own-price elasticities for the different estimations. All elasticities are calcu-
lated at 1997 prices. In the Generalized Leontief case, I find in general a positive value
for on x which indicates employment and capital to be substitutes, according to my ex-
pectations. For the working hours-capital substitution elasticity oy, x, I obtain negative
values, indicating that the two factors are complements. This stable result contradicts
the investigation of KON1G and PoHLMEIER (1988, 1989). However, my result is reason-
abie. A higher number of hours worked per employee will raise the hours of capital uti-
lization and therefore increase the productivity of capital stock. I am particularly inter-
ested in the working hours-employment substitution elasticity oy ;. With the exception
of the OLS regression, I find a positive value for o, indicating employment and work-
ing hours to be substitutes. The Translog estimations yield a substitution elasticity oy g
which is close to 1. The employment working hours substitution elasticity, on the other
hand, shows a positive value over all Translog estimations. However, the substitution ef-
fect of employment and working hours is not as strong as for employment and capital.
The value for working hours and capital, o, x is almost uniformly negative, and I find a
considerable difference in my results in comparison to those of Konig and Pohlmeier.

Taking a look at the own-price elasticities, I see that the OLS estimations give some un-
reasonable results. In the Generalized Leontief case, all own-price elasticities estimated
by OLS show positive values which contradicts theory. Additionally, I obtain positive va-
lues for the working hours own-price elasticity for the SUR and the 3SLS estimation.
These results imply that the flexible framework may not be appropriate for this analysis.
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Table 1: Estimations of the static model, Generalized Leontief technology

sector manufacturing manufacturing manufacturing
I II III
" method 3SLS SUR OLS
period 1980-1997 1980-1997 1980-97
observations 17 18 18
any 9.96 x10~6** 6.16 x10~¢ 1.62 x107°
(2.32) (1.43) (0.00)
an 7.23 x1078 9.90 x1078 —4.51 x1077
(0.35) (0.51) (0.00)
oNK 1.88 x1073* 3.23 x1073* 4.83 x1073**
(2.53) (4.78) (9.09)
ant —2.77 x107T** —2.40 x 1077 —2.75 x1077
(—11.40) (—854) (0.00)
Ohh 3.05 x1078* 345 x1078 6.46 x1078
(2.69) (3.49) (0.00)
Opk —4.78 x107% —1.07 x10~4*** —1.94 x10~4**
(-1.04) (—2.73) (-6.22)
Qpt —4.84 x 10710 —4.91 x107 10 —4.48 x10710
(=7.93) (—9.21) (0.00)
oKk 9.22 x1071** 9.98 x10~1** 1.240*
(4.02) (4.62) (8.06)
ki 7.53 x1073** 3.13 x1073 1.47 x1073
3.77) (1.56) (1.13)
D.W.N 1.59 1.08 1.16
DW.h 0.88 0.92 0.71
D.W.K 0.80 0..85 1.08

Note: t-values are given in parentheses.
*, ** and *** denote significance levels of 10% , 5% and 1 %.
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Table 2: Estimations of the static model, Translog technology
sector manufacturing manufacturing manufacturing
v \% VI
method 3SLS SUR OLS
period 1980-1997 1980-1997 1980-97
observations 17 18 18
an 8.25 x1071** 7.78 x10~1** 1.59*
(2.14) (2.17) (3.08)
ap —1.61** —1.39* —2.66**
(-2.95) (-3.13) (-3.58)
ag 1.79*** 1.61*** 2.08***
(5.82) (4.63) (5.49)
anN 7.98 x 1072+ 7.32 x 1072+ 1.01 x1071**
(3.02) (2.92) (2.24)
anh —7.43 x107%* —6.81 x10~2 —1.30 x1071**
(-2.33) (-2.56) (-2.70)
ank -5.49 x1073 -5.04 x1073 2.89 x1072
(-0.29) (-0.25) (1.14)
ant —1.32 x107 2 ~7.59 x1073** —6.94 x1073
(-3.96) (-2.49) (-1.64)
Qi 1.60 x 1071+ 1.43 x1071*** 2.52 x107 1
3.27) (3.67) 3.72)
ank —8.54 x107 2 —7.51 x1072* —1.22 x1071**
(—4.26) (—-4.29) (—4.27)
e ~1.34 x10~ 2+ —9.45 x1073** —9.86 x1073***
(-7.07) (-5.57) (-3.30)
akk 9.09 x1072** 8.01 x1072** 9.34 x1072*
(5.05) (3.55) (4.57)
okt 2.66 x1072** 1.70 x1072*** 1.68 x1072***
8.12) (5.01) (5.61)
D.W.h 0.80 0.46 0.92
D.W.K 0.55 0.46 0.45

Note: t-values are given in parentheses.
* ** and *** denote significance levels of 10%, 5% and 1 %
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Table 3: Substitution () and own-price (7)) elasticities for the static model, Generalized Leontief
technology (GL) and Translog technology (TL)

sector manu manu manu manu manu manu K/p K/P
I II III v v VI

. technology GL GL GL TL TL TL GL TL
method 3SLS SUR OLS 3SLS SUR OLS SUR SUR
period 80-97 80-97 80-97 80-97 80-97 80-97 64-83 64-83
ONp 0.186 0255  -1.162 0.562 0.599 0236 0450  -0.407
ONK 0.877 1.511 2.261 0.920 0.927 1.421 1.024 1.410
OhK -0457 -1.025 -1.860  -0.132 0.005 —-0.622 1.059 0.902
TN Wy -0240  -0.385 0.096  -0.404  -0.421 -0.350
ThWa 0.008 0.084 0802  -0.198  -0.237 0.016
MK ,r -0.153  -0.159 0.305 -0305 -0367 —-0.291

Note: K/P denotes the results of the KoN1G and PoHLMEIER (1989) analysis.

Table 4 shows the results for the dynamic model, estimating equations (22) and (23)
(see section 3.2). Using the estimations results, I present the short-run effect of an addi-
tional unit of capital and employment on working hours in table 5. g—% and g—l’\',‘; denote
these effects which are calculated by equations (24) and (25), respectively.

Ohy

B—Kt=al +mIn Ky + 72 In Ny + 1z Iny, + 74t (24)
Ohy
8_N¢=az +72In K; 4 Y22 In Ny + Y3 Inys + o4t (25)

The results show a negative sign for both factors. In accordance with theory, a higher
amount of the quasi-fixed factors decreases the demand for the flexible factor. More-
over, the results show another interesting feature: contrary to the effect of an additional
employee, an increase in capital raises the short-run effect over time. Due to new tech-
nologies, the production process seems to be labor-saving in the long-run. The results in
table 5 may raise the question as to why the short-run effect for employment is very
close to 1, whereas it is lower for capital. Intuitively, one can expect a firm to choose the
volume of working hours in the short-run. Therefore, an additional employee will de-
crease working hours approximately by the same amount.
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Table 4: Estimation results in the dynamic model, Translog technology

sector manufacturing manufacturing manufacturing
i VII VIII IX
method 3SLS - SUR OLS
period 1980-1997 1980-1997 ~ 1980-97
observations 17 18 17
a; 14.30 15.64* 16.48
(1.56) (1.78) (0.00)
Qs —1.46*** —1.66*** —1.81***
(—4.17) (=5.21) (—6.37)
T 1.10x107! —8.63 x1072 —1.35 x107!
(0.39) (-0.33) (0.00)
Y12 —4.75 x107 2+ —3.33 x10~ 2 —3.08 x10~2**
(=3.73) (-2.99) (—3.04)
"3 —6.74 x1071** —5.37 x1071* -5.23 x107!
(-2.74) (~2.35) (0.00)
T4 —2.17 x10~2 —1.75 x10~* —1.76 x1072
(-2.16) (—1.84) (0.00)
Yoo 1.76 x1072 3.00 x10~2** 3.52 x1072**
(1.45) (2.60) ' (3.07)
o3 5.13 x107 2 3.80 x10~2* 3.90 x10~2**
(3.17) (2.61) (2.81)
Y24 —4.80 x10* —5.40 x10~* —5.96 x10~***
(~1.48) (~1.81) (-2.17)
Bu 9.75 x 10712+ 8.86 x 10712+ 9.27 x10712
(3.34) (3.04) (0.00)
B2 —3.82 x10~%** —4.65 x1073*** —5.46 x1073**
(—4.75) (~7.41) (—8.45)
DW.K 1.36 1.26 1.29
D.W.N 1.45 1.96 2.26

Note: t-values are given in parentheses.
* ** and *** denote significance levels of 10% , 5% and 1 %.
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Table 5: The short-run effect of an increase in capital and employment on working hours
in the dynamic model

sector manu manu manu manu manu manu
VII VII VIII VIII IX IX
method 3SLS 3SLS SUR SUR OLS OLS
effect on h o o = pr o o
1980 —-0.44 -1.14 -0.46 -1.13 —-0.47 -1.13
1985 -0.59 -1.13 -0.57 -1.13 -0.57 -1.13
1990 -0.77 -1.13 -0.74 —-1.13 -0.75 -1.13
1995 —-0.86 -1.14 -0.84 -1.15 -0.85 -1.15
1997 -0.90 -1.15 -0.88 -1.16 —0.90 —1.15

Table 6 presents an error correction estimation of the static model in two steps. The
first step consists of estimating the coefficients ak, axx, axn, ki, an, ann, and ayg.
This has been done in table 2 (estimations IV to VI). In the second step I insert the esti-
mated values (&) into equations (26) and (27) to estimate 6x and dn:

Skt — Skt — 1 = 6k[Sk,_, — bk — dxx(InTo) —In W),
—agkn(InWy,_, —InW,, ) — g In(t — 1)) + & (26)
SN, — SN, = 6n[SNn,_, — &N — axn(Inryoy —In Wy, )
—aNN(InWy,_, —InW,, ) — éneIn(t — 1)] + ¢ 27

Sk, and Sy, denote the cost shares of capital and employment, dx and 6y the error cor-
rection coefficients. The results, given in table 6, are significant and reasonable.!? §x and
6y measure the cost share movements of capital and employment in the long-run. A ne-
gative sign of dx indicates that in the case of a positive deviation, the capital share moves
back in the next period towards its stochastic trend. Table 6 shows an adjustment of
20-45 % within one year.

12.  For the 3SLS estimation in table 6, the instruments used are y,_;, N;_1, fy_1, 71_1, @1, and t.
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Table 6: Error correction results for the static model, Translog technology

sector manu manu manu
' X XI XII
method 3SLS SUR OLS
period 1980-97 1980-97 - 1980-97
observations 17 17 17
Sk -0.31** -0.25** -0.44*
(-2.33) (-2.05) (-1.73)
bn -0.24** -0.22* -0.38***
(-2.71) (-2.53) (-3.24)
D.W.K 2.19 2.14 2.03
D.W.N 2.35 2.26 2.06

Note: t-values are given in parentheses.
*, ** and *** denote significance levels of 10%, 5 % and 1 %.

In summary, the estimations show different results than those of K6N1G and PoHL-
MEIER (1988, 1989). The capital-employment substitution elasticity is positive, support-
ing the conventional view that capital and employment are substitutes. For the negative
substitution elasticity between capital and working hours, good explanations can be
given. It is reasonable to assume that a higher number of hours worked is attractive for
capital investments, due to increased operating time. CALMFORs and HokL (1989) argue
that introducing shiftwork could maintain or increase operating time even if working
hours are reduced. According to an OECD study (OECD, 1998) shiftwork does not
play an important role in OECD countries.

More puzzling are the results of the key point of this paper, the substitution elasticity
between employment and working hours, Analyzing table 3, I see that oy, usually
shows a positive value indicating a substitutional relation between employment and
working hours. Estimations of the dynamic model show that in the short-run an increase
in both capital and employment will decrease the demand for hours worked (table 5).
Finally, table 6 indicates that the cost shares follow a random walk in the long-run.

6. CONCLUSIONS

In this paper, the question has been raised whether working hours and employment are
substitutes. The investigation is motivated by the increasing unemployment rate in Swit-
zerland throughout the 90s. With the exception of the OLS estimates in the Generalized
Leontief case, the results indicate that working hours and employment are substitutes.
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However, the effects are not very powerful in either direction. Hence, one should not
expect a shortening of the work week to have any sizable employment effect.

It may be possible to gain more insights from a sector-specific analysis in order to an-
swer the substitution question. In manufacturing, considerable differences can be found

“in output development of various sectors. The two sectors clothing and textiles show a
remarkable downward trend. In 1997 the clothing output was about 30 per cent of the
1980 output. For textiles, I find an output decrease of one fourth in the same period.
Other sectors, such as construction or graphics, show a peak in the late 80s. The output
of further sectors, such as chemicals or electronics, rises continuously. An analysis on
sector level may give clearer results concerning the investigation topic. Further work on
this needs to be done.

One interesting result of this paper is the complementary relation between working
hours and capital. It is reasonable to assume that a higher amount of hours worked in-
creases the operating time of capital. Because of the substitutional relation between em-
ployment and capital, a future increase in capital input would lead to less employees and
more working hours. A possible explanation for this effect is that more capital input gen-
erates an increased demand for high-skilled working hours.
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SUMMARY

Due to high unemployment rates since the mid 70s, there is a controversial political de-
bate in Europe on the effects of substituting employment for working hours. Does a
shorter working week reduce unemployment rates? Whereas this question has been a
point of discussion in many Western European countries since the mid 80s, it only be-
came relevant in Switzerland when unemployment started to increase in the 90s. This
study investigates the substitution question in a static and a dynamic framework, using
available aggregate Swiss data. The results point to no sizable effect of reducing working
hours.
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ZUSAMMENFASSUNG

Aufgrund der hohen Arbeitslosenraten seit Mitte der 70er Jahre entstand in Europa eine
kontroverse politische Diskussion zur Frage, ob eine Reduktion der Arbeitsstunden je
Beschiftigten eine Zunahme der Beschiftigung bewirkt. Wihrend diese Frage in vielen
westeuropdischen Landern bereits seit Mitte der 80er Jahre erortert wird, wurde sie in
der Schweiz erst relevant, als die Arbeitslosenzahl in den 90er Jahren anstieg. Die vor-
liegende Arbeit untersucht die Frage in einem statischen und einem dynamischen Rah-
men, unter der Verwendung von aggregierten Schweizer Daten. Die erzielten Resultate
weisen auf keinen nennenswerten Effekt einer Reduktion der Arbeitsstunden hin.

RESUME

Depuis la moitié des années *70, I’Europe connait des taux de chdmage élevés. Il en ré-
sulta un débat politique controversé sur la question si une réduction des heures de tra-
vail par employé pourrait augmenter I’emploi. Tandis que cette question est discutée
dans de nombreux pays européens depuis la moitié des années 80, ce sujet ne devint ac-
tuel en Suisse que lors de la hausse du chémage dans les années ’90. La présente contri-
bution analyse cette question dans un cadre statique et dynamique en utilisant des don-
nées agrégées suisses. Les résultats obtenus n’indiquent pas d’effet significatif de la
réduction des heures de travail sur ’emploi.



