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Abstract

This paper examines the employment effeds of a revenue-neutral cut in the socia seaurity
contribution rate in Germany by running policy simulations in four different types of maao-
eanamic models. Two models are based ontime-series data where the labor market is mod-
eled basicdly demand aiented, whereas the other two models are suppy oriented computable
general equili brium models. Whil e the predicted employment effeds of the ait in the contri-
bution rate ae quditatively similar acossmodels threeyeas after the ait, they differ consid-
erably in magnitude. These diff erences can to alarge extent be attributed to dfferencesin the
basic structure of the models. Of speda importance is how prices and wages read in eah
model to the aut in the social seaurity tax rate on ore side, and the necessary increase of the
indired tax rate onthe other side. The results, therefore, provide aguideline for assessng the
outcome of palicy simulations and for the further development of maaoeconamic models

suitable for thiskind o experiments.



|.  Introduction and overview®

High red labor costs are often made resporsible for the bad performance of the German and
other European labor markets. Therefore, a reduction in the socia seaurity contribution rate
becane atopic as well in pditicd asin econamic discusson. The anployment effeds of such
areduced contribution rate have been analyzed for a number of courtries in dfferent settings
and wsing aternative modeling approaches. The OECD [1994 job study summarizes sme
results for Germany. Conrad and Schmidt [1997 analyze the dfeds of the introduction d a
CO, emisson tax on employment when the alditional tax recepts are used to reduce the mn-
tribution rate to the social seaurity system. Within the framework of a computable general
equili brium model they report on a possble doule dividend effed. Franz, Géggelmann and
Winker [200Q use amaaoemnametric disequili brium model for West Germany to simulate
the enployment effeds of a revenue neutral cut in the ntribution rate of the social seaurity

system. They find regime dependend small pasitive enployment effeds.

The few references already show that employment effeds of arevenue neutral cut of the socia
seaurity contribution rate are analyzed in qute diff erent settings. Both the maao models used
for the simulations and the simulation designs, i.e. the asumptions on the financing of the aut
in the social seaurity contribution rate, differ and so dothe results. The reasons for these de-
viations are manifold, bu may be summarized under four healings. First, the simulation de-
sign can dffer in the definition d variables, the size of the danges and the assumptions on
budget neutrality. Second, the models are based on aternative behaviora assuumptions and
transmisson mechanisms. Third, dfferences in model details, in particular estimated or cdi-
brated functional parameters, which need na be based on dfferent assumptions abou the
behavior of econamic agents, influence the quantitative and sometimes even the qualitative
outcome. Finally, differing smulation periods, data frequencies, level of aggregation etc. aso

influencethe results.

In this paper, dired accessto four maaoemnamic models al ows for the implementation d a
homogenous smulation design. Consequently, differences in simulation oucomes have to be
attributed mainly to the last three caises mentioned above. The reference scenario chasen for
our comparisonis areduction d the payments to the social seaurity system which is financed

by an increase in indired tax rates, implying that in the first yea after the change the reduced

2 We thank the seminar participantsin Konstanz and Bern aswell as two anonymous referees for their valuable
comments. Nevertheless all errorsremain in the responsibility of the aithors.
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recepts to the social seaurity system are fully compensated by a arrespondng increase in the
recepts of indired taxes. We focus on the employment effeds and onthe e@namic meca
nisms driving these results. The four differently structured models® used in this sudy are a
maaoeconametric disequili brium model (MDM), a maaoewmnametric model based ontime
series data, the GEM-E3 model of the dass of general computable eguilibrium models
(GEM), an overlapping generations model (OGM) and a two equeations model of the labor
market (LM). These four models cover in a broad sense alarge part of modeling approaches
used for the purpose & hand, including partial and total analyses, equili brium and disequili b-
rium approadhes, econametricdly estimated as well as cdibrated models.

The paper is organized as follows: In the next sedion a short description d the diff erent mod-
els used in the simulation study is given. The following sedion provides an owerview of po-
tential key differences between the models which might be resporsible for different smula-
tion oucomes. The fourth sedion describes the smulation design, whil e the fifth sedion pe-
sents and dscusses the results. In the final sedion we summarize the main findings and dfer

some suggestions for further research.

II. A brief description of the modelsused in the simulation study

Maaoemnamic models are used to analyze, to forecat or to simulate various emnamic
situations. They provide quantitative information on certain ecnamic padlicies, and are -
plied to test the validity of theoreticd statements as well asto develop and analyze dternative
eonamic scenarios. However, maaoeamnamic models which are @le to provide alequate
answers to all econamicaly relevant questions do nd yet exist. Depending on the spedfic

problem diff erent models have to be used.
1. The General Equilibrium Model: GEM-E3 Model (GEM)

Within the dassof computable general equili brium models (CGE)* Fehr and Wiegard [1996
distinguish between static, sequentially dynamic as well as completely dynamic models. We
consider a variant of a sequentially dynamic model. The so-cdled GEM-E3 Genera Equili b-

rium Model for Energy-Econamy-Environment interadions® has been developed in coopera-

% For amore detail ed description of the destinction between maaoeanometric and CGE approachesin palicy
modeling see eg. Capros, Karadeloglou and Mentzas [199( and Fehr and Wiegard [199].

4 CGE-models are dso used in the analysis of optimal taxation, labor market developments and foreign trade;
see eg. Bovenberg and Goulder [199€, Bovenberg and de Moaij [1994a,b], Hansen and Hedkman [199€, and
Shoven and Whalley [1984 1997.

® For adetail ed description of the GEM-E3 model seeCaproset al. [1997.
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tion with various European reseach institutes for the European Union member states. GEM-
E3 can be dassfied as a multi-period, multi-courtry, multi-sedoral computable general equi-
librium model that provides detail s on the maaoemnamy and its interadions with the envi-
ronment and the energy system. The model computes the equili brium prices of goods, labor
and capital that simultaneously clea al markets under Walras' law. The model’s main oljec-
tive is to serve & a quantitative tod for analyzing structural change and distributional effeds
aaosscourtries as well as aaossemnamic and social groups within ead courtry. The padlicy
adivities being analyzed cover genera econamic padlicies like pulic finance taxation and
socia palicy aswell as environmental palicy isuesin particular the analysis of environmental
padlicy instruments. GEM-E3 is an open econamy model that represents fourteen EU member
states, either nonlinked or linked through endogenous bilateral trade flows. Thus, it can be
used to compare m-ordinated versus non co-ordinated pdicies in the European Union. The
German model isbased onWest German Data

As previously mentioned, the GEM-E3 model obeys a reaursive static structure which gener-
ates equentia equili bria mnseautively for ead period. These sequentia period equili bria ae
functionally related to a combined stock-flow acamulation o physicd cegpital and environ-
mental palution. Additional driving forces of the system dynamics result from the myopic
expedations of agents and from autonamous technicd progress Although the model has no
spedfic time horizon, it is basicdly a long-term model designed for analyzing the dfeds of
palicies over aperiod d ten to twenty yeas. As market equili brium depends on relative prices
only, there is one degree of freadom left. To oltain an oweral equilibrium the neoclasscd
closure rule is chosen. The model is constructed in such a way that the sum of balances over

all ecmnamic agents (including foreign sedor) ishold by Walras' Law.

The eonamic agents considered are producers, howsehalds, government and the foreign sec-
tor. The firms am at maximizing their profits in the short run, restricted by a fixed physicd
cgoital stock and avail able techndogy. In the medium term, the capital stock may be aljusted
by investment in new capital. A representative private household aims at maximizing her in-
tertemporal utility (modelled by a Stone-Geay-utility function) under an intertemporal budyet
constraint, assuming myopic expedations. For the househald sedor as an aggregate, a nested
intertemporal linea expenditure system is derived. Firstly, the househdd determines an all o-
cdion d resources between present and future consumption. Then, for an expeded income in

period t she determines the period level of consumption and the anourt of leisure preferred.



Given leisure demand, the labor supdy follows as the diff erence between total time resources
and desired level of leisure.

In the standard version d GEM-E3 the market cleaing proceals under perfed competition
asumptions, in particular, it is assumed that wages are flexible. But the model aso all ows for
wage rigidities. Contrary to labor, which is mobile acoss £dors but immobile acoss coun-
tries, installed capital is assumed to be nationaly and sedoraly immobile. However, new
cgoital (i.e. investment) is modelled as internationally and sedoraly fully mohile. Obviously,
this modelli ng approach gives sdor spedfic shadow prices for install ed cgpital, bu a unique

shadow pricefor new capital. The latter isthe one which is derived from Walras law.

The model distinguishes nine different revenue caegories with exogenowsly given rates on
aternative tax bases. Among these cdegories are indired and dred taxes, VAT, socia seau-
rity contributions, import duties as well as energy and environmental taxes. Total government
consumption consists of pulic consumption as well as pulic investment, bah are assumed
to vary with GDP growth. From an eacnamic point of view the solution d the model delivers
equili brium values for the main basic maaoecmnamic variables sich as GDP, employment,
trade flows, investment or consumption. These values are reported for ead courntry as well as
for ead sedor within an econamy. A unique welfare measure based onan equivalent varia-

tion (EV) is applied for the evaluation d aternative palicy scenarios.
2. A Macroemnometric Disequili brium M odel

The maaoecmnametric disequili brium model (MDM)® is a medium-sized querterly maaoe-
conametric model for the West German emnamy including the goods and labor markets as
the main bulding blocks. It has been primarily developed to analyze the red adivities of a
small open econamy. The philosophy behind the model building strategy is Neo-Keynesian
maaoemnaMmics, i.e. ore of the basic assumptions relates to the idea of not permanently
cleaed markets. This temporary disequili brium induces adjustment processes in the quantities
traded in ead market due to the crrespondng excess sipdy or demand situation. Prices are
asumed to adjust only slugdishly in the short run. A cornerstone in the model building proc-
essis the conception d the eonamy as being compased of many micro markets, where eab

single micro market refers to a homogenous product or a firm which produces a homogenous

® For adetail ed description of the model seeFranz, Goggelmann and Winker [1998,2000, Franz and K6nig
[199Q, and Franz, Gdggelmann, Schell horn and Winker [200Q.
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good and can be tharaderized by excessdemand a by excess sipdy. Explicit aggregation
over these micro markets determines the share of markets being in a spedfic regime. There-
fore, at the aggregate level different regimes can be observed at the same time and changes of

regimes take place ontinuotsly.

The model was mainly constructed to analyze different causes of unemployment on an em-
piricd basis.” Recant research focuses on the fadors driving the demand for labor as well as
on the investment behavior. The model uses quarterly datafor West Germany, starting in 1960
up to 1994. Almost al equations are estimated in an error-corredion spedficaion, which
mirror short-term deviations from some long-term relationship, which, hovever, is not neces-
sarily an equili brium in the neoclasscd interpretation. The time horizon o simulations with
this model ranges between threeto ten yeas to cover both short-run dynamics and the ten-
dency towards the long-run solution. The disequili brium model acounts for the openness of
the West German ecnamy by spedfying the international trade via export and import equa-

tions. The model is closed hy introducing expli citly some identiti es of national ac@urting.

For labor and capadtiesit is assumed that adjustment is possble only in the medium or in the
long term, respedively. Therefore, labor demand onthe micro markets is determined by the
minimum of labor inpu necessary to satisfy the demand for goods and the number of employ-
ees which can be employed profitably for a given capadty level. Aggregate employment is
determined through a CES-function? using labor demand and labor suppy as arguments. The
central parameter of the CES-function, which can be interpreted as a mismatch parameter,
relates to the variance of the disturbances in these markets. If no dsturbances on the micro
markets exist this parameter tends to infinity and the strong minimum condtion will apply.
Otherwise observed employment will be below demand and supdy. A similar approad is
adopted to the goods market. Again, the model starts at the micro level by determining the
production, employment and investment dedsions of the representative firm. Two important
fedures of the model deserve to be mentioned here. The first feaure refers to the aggregate
demand for goods which consists of pulic and pivate wnsumption, pullic and pivate in-
vestment, exports and imports. For the first four comporentsit is assumed that no rationing of

demand will occur. Therefore, an existing disequili brium in the good markets manifests itself

" A comprehensive study on the causes of the European uremployment is provided by Dréze ad Bean [199Q.
8 Currently, the model is updated to cover the time period up to 1997including East Germany.
® Thisfunctional form results from the explicit aggregation procedure. See Smolny (1993.

5



in agap between observed and effedive imports and exports, respedively. A key element of
this assumption consistsin dviding the imports into two parts: the first part corresponds to the
eff eive demand for foreign goods and the seaond part refleds the anount of excessdemand
in the domestic good market. To distinguish between these two comporents empiricdly it is
asumed that observed and effedive imports are identicd when the domestic rate of capadty

utili zation has reated a historica minimum.

The second main feaure relates to the productivity equations. These eguations model the sub-
stitution between labor and capital due to changes in the relative fador prices. These ejua
tions can be used to test the asumption o a slow adjustment of the input fadors to the opti-
mal levels as well as the assumption d a short-term limitational production techndogy. The
optimal fador inpus are determined uncer the assumption d profit maximization for a given
linea homogeneous CES-productiontechndogy. In a second step the estimated productivities
are used to determine the maximum quantity of goods supdied for a given level of employ-
ment on ore hand; on the other hand the productivities can be used to determine the quantity
of labor necessary to produce the aygregate demand d goods. Based onthis framework, the
model endagenously determines the devel opment of regime shares and the wrrespondng lev-
els of employment over time. In particular, it allows for the dassficaion d time periods,
when a large share of firms faces demand constraints (demand regime), versus other periods,
when mainly existing cgpadties, which canna be extended immeatiately, limit employment
(capadty regime). Furthermore, the model’s readion to exogenous shocks or palicy measures

depend onthe prevaili ng regimes on goods and labor markets.
3. An Overlapping Generations Model (OLG)

This model is a cmmputable general equili brium model with overlapping generations in the
tradition of the OLG model invented by Auerbach and Kotlikoff [1987.1° In the aurrent ver-
sionit isamodel for a dosed econamy. It roughly captures the main fedures of the German
pubic pension system and mainly serves as a tod to investigate the long-run effeds of the
demographic dhange on the pension system, magjor maaoemnamic variables and the welfare
of different generations. These dfeds are cnsidered under the aurrent rules of the pulic pen-
sion system as well as under reform options for the pension system debated in Germany. One

of the reform options debated and partly already enaded na only to raise enployment in the

1% For adetail ed description of the model aswell as an application to the German pension fund system seeBuslei
[1999.
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short run bu aso to ensure long-run financia viability of the pay-as-you-go pension system is
a partial subsitution o payroll taxes by consumption taxes.** A mode in the tradition o
Auerbach and Kotlikoff (1987 seems to be anatural cendidate to investigate the dfeds of
this reform propaosal (seeFehr, 1997for an applicéion). However, the results in the short run
are sometimes questioned mainly becaise unemployment is not taken into acount in the
model. As the present study investigates the dfeds of a partial shift from payroll taxes to con-
sumption taxes in different models, it reveds to which extent the short-run (employment) ef-
feds in an AuerbadvVKotlikoff type model differ from models commonly used to consider
those dfeds.

The agents in the model are representative individuals who dffer in age, a representative firm
and the government. Individuals maximize an intertemporal utility function with consumption
and leisure & the aguments subjed to an intertemporal budget constraint. They are assumed
to have perfed foresight. Individuals enter the model at age 21. While individua lifetime is
uncertain, the maximum age is 100. Deah probabiliti es were cdculated onthe basis of tables
delivered by the German Statisticd Office for the yea 1992.Capital markets are esumed to
be perfed and individuals hald al their assts in (fair) annuties which implies that bequests
are excluded. Over the life gycle individuals experience different labor productivities. The
productivity increases when individuals are youryg, readies a maximum at abou age 45 and
falls subsequently.

The representative firm behaves competitively and maximizes profits given a Cobb-Douglas
techndogy with labor and cepital as inpus. The depredation rate is %t exogenowsly at the
long term average value in Germany. Government consumption was %t exogenowly at a
fixed amount per capita and daes not enter the utility function d the individuals. The rate of
the caoital income tax was st at 10 % and the rate of the excise tax at 15 %. The endoge-
nowsly determined wage tax rate is abou 18 % in the benchmark equili brium. The lower rate
of the caital income tax compared to the wage tax rate refleds geda tax allowances for

cgpital income. The revenue of these taxes is used to finance government consumption.

The government also rules a pension system on a pay-as-you-go basis. Simplifying, the rules

of the German pension system prior to 1999were modeled as follows: Individuals aged 61

1 Since 1992the government subsidy to the pension system is not only adjusted to the growth rate of mean gross
labour income but also to changes in the @ntribution rate. Thus, the tax financed government grant increasesin



and owr are digible for pension transfers. The level of the pension degpends on wage income
prior to pension €ligibility in the following way: The wage income of a generation is st in
relation to the mean wage income in ead yea prior to retirement. These relations are summed
up and the result is multiplied by a value cdled current pension value (,aktueller Ren-
tenwert"). The arrent pension value isidenticd for all pensionersin ayea, bu is adjusted to
changesin mean net labor income between the previous yea and the yea before last yea. The
starting value for the arrent pension value was st exogenouwsly. The resulting replacement
ratio is abou 62 %. Simplifying, it is assumed that individuals consider their contributions to
the pension system as taxes and do nd take into aceount that the level of their pensions de-
pends on their labor income. Pensioners may supdy labor whil e receving a pension. But three
asumptions in this model imply that individuals only supdy a negligible anourt of labor
while receving a pension. Firstly, utility of leisure is assumed to rise sharply in the old age
and seoondy, productivity dedines in the old age, as was aready mentioned. Thirdly, it is
asumed that an additional tax falls on the wage income of individuals of age 61 to 64.This
tax shoud be mnsidered as a proxy for the legal restriction that labor income may not exceal
cettain limits for the time being ealy retired. As the labor and the goods markets are perfedly
competitive, markets clea and (unvduntary) unemployment does not exist. Thus, employ-

ment effeds of padlicy changes result from changesin labor supgy.

The model delivers the equili brium values for eat yea in the period undr consideration.
Among these variables are output, consumption, interest rate, wage and the contribution rate
to the pulic pension system. Moreover, the ejuili brium values of the life g/cle plans for con-
sumption, savings and labor suppy result for ead cohat. Based on these values, life time
utility of ead cohat can easily be cdculated. An important strength of the model is that it
points to the posgbly important effeds of the age distribution onthe result of palicy changes.

4. A small reduced form model for the German labor market

The last model we @nsider was developed by Steiner [1999 to analyze the anployment and
wage dfeds of socia seaurity financing and was thouwght as a @ossched to the crrespord-
ing results of the OECD Jobs Study [1994 for West Germany. The model consists of two
equations - awage equation and a demand for labor equation. Based onannual data for West
Germany from 1960to 1995the model simulates the wage and employment effeds due to a

abdute termsif the contribution rate rises. Moreover, in 1998an additonal government grant was introduced
which isfinanced by anincreasein the VAT.
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cut in the social seaurity contribution rate and its financing by an increase in indired taxes.
The model distinguishes between short- and long-run effeds. In the short-run the model al-
lows a cetain degree of disequili brium which is modeled by an error-corredion approach,

whereas the @-integration regresson cHlivers the mrrespondng long-run relationship.

The time horizon d the model is dhort- to medium term, bu neverthelessalso long-run rela-
tionships of econamic palicy adivities can be analyzed properly by simulating the model over
along-term horizon d aroundten yeas. The model considers a dosed ecnamy, and within
this econamy emphasisis put on the labor market only. All assumptions abou the behavior of
econamic ggents are given implicitly in the sense that the equations to be estimated are mm-
patible with standard optimization behavior of econamic agents under perfed foresight. In this
sense the demand for labor may be derived from a st minimizing behavior of a representa-
tive enterprise, which makes labor demand depended onthe red wage, ouput, productivity
and the employers social seaurity contribution rate. The wage equation can be derived uncer
the hypathesis of colledive bargaining. For the wage behavior it is assumed that employees
(unions) view the employees contribution rate like dired taxes, bu do nd take the employ-
ers contribution rate into acourt. This is a maintained assumption d the model which can-
not be tested.

An empiricdly testable hypathesisis that the dasticity of contrad wages with resped to prices
is one in the long-run, i.e. the long-run Philli ps curve is verticd. Furthermore, increases in
indired taxes are fully transmitted into higher contrad wages, i.e. unons do nd seen to ds
tinguish between price increases resulting from higher indired taxes and aher fadors, re-
spedively. Except for the output variable in the demand for labor equation nolinks to ather
markets are diredly modeled. The model can be handed in a simple manner and celivers an
explanation d the wage setting behavior in West Germany and the crrespondng demand for
labor. Wedknesss of this approach are partly due to econametric problems sich as multi-
collineaity which prevent differentiation between employers and employees’ contribution
rates, and die to data availability which prevent a richer spedficaion d the crrespondng
equations at the maao level. Model extension might consist of including alabor suppy equa-
tion aswell as of taking the resporse of other markets into acoun, e.g. by integrating an ou-
put - price - equation. Using an Okun-type relationship the model can easily be extended to
include the goods markets as well .



1l . Thebasictransmisson channels of the models

The brief description d the models in the previous dion reveded the main dfferences in
the basic structures of the models considered. In this sdion we put closer attention to the
models' spedfic transmisson medhanisms which mainly drive the results. To shed some light
on these mechanisms, we @nsider a at in the @ntribution rate to the socia seaurity system
which is financed by increasing indired tax rates in order to kegp the budget balanced in the
first yea after the aut.

In the GEM-E3 model the ait in the socia seaurity contribution rate lowers the producer
wage, bu also increases the st of living due to the crrespondng increase in the vaue
added tax rate. As afirst step the increase in the price levels leals to areduction in red dis-
posable income. As private cmnsumption depends on red dispasable income, red private on-
sumption also deaeases. The reason for this outcome is the dedine in capital income in the
GEM-E3 model due to a dedine in the demand for capital goods which foll ows from substi-
tuting capital for labor due to lower labor costs. The reduced capital demand causes the e
post shadow price of capital, the market cleaing price for a period, to fall (putty-clay sped-
fied production function). In the model red cepital income is defined as the product of the
shadow price of cgpital and the (temporary fixed) cgpital stock deflated by the consumer price
index. As consumer prices incresse and (sedor spedfic) capital prices deaease, there is an
unambigious presaure on red capital income to dedine. The airrent period investment de-
mand depends positively on the shadow price of capital, the depredation rate and (also pasi-
tively) on expeded ouput. The expedation onfuture output is driven by the aurrent output
(myopic expedations). The latter might increase even though damestic demand falls. The rea
son can be foundin the rise of export demand: Asthe labor tax is replaceal by an indired tax,
export prices deaease. This dhift of tax burden stimulates export demand. In case that the in-
crease in the latter overcompensates the negative income dfed on private cnsumption, bdh
production and GDP would increase. Moreover, if the output effed would daminate the price
effed in the investment dedsion, investment demand would rise & well. Which o the men-
tioned effeds are dominant depends on the parameterization d the model and will be dis-

cus=d in the context of the presentation d the quantitative results.

In the disequili brium model the aut in the contribution rate lowers the red producer wage, bu
increases the consumer wage. The lower red producer wage leals to an increase in the de-

mand for labor and to higher employment. The increase in the consumer wage rate is at least
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to some extent offset by the increase in consumers prices due to higher indired taxes. But
altogether red disposable income might increase and in turn red consumption and thus aggre-
gate demand? In this model (MDM) capital income is defined in terms of the national ac-
courting system which means that this income variable is hardly comparable with the one
used in the GEM-E3 model. The increase in cgpital income in the disequili brium model is the
result of lower labor costs on the one hand and d the increase in GDP on the other. Output
affeds investment dedsions in the disequili brium model via expeded ouput as it is in the
GEM-E3 modedl. But contrary to the assumption d myopic expedations, in the disequili brium
model expedations on ouput are modeled as pseudorational.

In the OLG model, the increase of the indired tax rate leads to a rapid increase in the price
level. As profits of the represesentative firm are zero, the additional tax burden in the dosed
eoonamy considered is fully borne by the two fadors. The cut in the social seaurity contribu-
tion rate reduces labor costs of the firm and increases nominal net wages of employees. The
increase in the nominal wage rate of employees due to the reduction in the social seaurity
contribution rate done is lower than the increase in the price level. But as labor demand in-
creases due to lower labor costs, nominal wages tend to increase. Beside these dfeds, it can
be expeded that employees between abou age 40 and 60will increase their labor supgy in
the short runin order to dffset the deaease in the red value of their assets due to the increase
of theindred tax rate. Although the dhange in the red wage rate and labor supply depends on
the parameters of the model, espedally the intertemporal elasticity of substitution ketween

consumption and leisure, it hasto be expeded that the change will be small.

In the small reduced form labor market model the ait in the socia seaurity contribution rate
lowers unit labor costs and thus increases the demand for labor. With resped to the wage
equation the financing of the aut by increasing the rate of indired taxes leads to areductionin
the red wage. But this temporary reduction is offset by unions passng on price increeses to
higher wages irrespedive whether they originate from higher producer costs or higher indirea
taxes. Therefore, ony the reduction in the enployers contribution rate will become dfedive

in stimulating employment, if not financed by increasing indired taxes.

12 For different assumptions on the behavior of unions with resped to bargaining on the one hand and the power
of unions on the other, seeFranz, Goggelmann and Winker [2004.
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V. Design of thesimulation study

Given these different transmisson medianisms it seams reasonable and feasible to compare
the models on a spedfic simulation. A comparative simulation study has the main advantage
to reduce or even eliminate differences resulting from differing simulation designs. Using a
common design of the simulation study alows to attribute the remaining differences in the
simulation oucomes to the different modelling approadches. Therefore, the experiment we
cary out for al four models consists of afour percentage points reduction d the cntribution

rates to the German socia seaurity system of currently around 42% of grosswage income.

Since the models differ also in their treagment of the social seaurity contribution rate, this
paicy measure is implemented dfferently acording to the models spedfic feaures. The
GEM-E3 and the maaoemnametric disequili brium model consider both parts — the employ-
ers and the employees contributions — of the social seaurity system as awhale. Therefore, the
four percentage point cut can be modelled in a straightforward way. Since the OLG model
only captures the contribution rate to the pension system, this rate is reduced by two percent-
age points for employers as well as employees. Finally, the labor market model restricts itself
to the contribution rate of the anployers. Consequently, ornly atwo percentage point reduction
is modelled. Of course, the omisson d certain markets or the restriction to look at only one
side of a market implies that possble feedbad effeds between markets or between demand
and suppy side within a single market are not acourted for. However, this potential source
for differencesin the smulationsis regarded as gemming from diff erent modeling approacdes

rather than dfferent smulation designs.

A revenue-neutral cut avoids that different results are mainly driven by aternative assump-
tions on monetary or fiscad pdlicies aaoss the models. To compensate for the reduced re-
capts, the government increases indired taxes smultaneously in such a way that the reduced
recepts are fully compensated by the increased tax revenue in the first yea or time periodin
which the modificaion takes place For the following yeas the tax rates are kept constant at
this new level. Consequently, budjet neutrality is not guaranteed exadly over the entire

simulation haizon*®

13 This asaumption deviates from the one in Franz, Goggelmann and Winker [2000, who assume aneutral
counter-financing over the whole simulation period. But as these aithors remark, this assumption impli es that on
ayealy baseindired tax rates have to be aljusted in order to mee the needs of a settled budget. The reason for
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Again, the increease of the indired tax rate is modelled dlightly different in the four models.
Whil e the GEM-E3 model and the maaoecmnametric disequili brium model diff erentiate vari-
ousindired taxes, the other two models consider asingle aygregated tax rate only. In the latter
case @urnter-financing procedls via an increase in indired taxes, and in the former case the
value-added tax rate is increased to oltain budyet neutrality in the first yea. Consequently,
different smulation oucomes may be the result of aternative treaments of indired taxes, as
econamic agents may read differently to an incressed value-added tax than, e.g. to increased

taxes on tobac® products or beverages as well as on luxury goods.

Before turning to the results afinal remark has to be made. Becaise of the restriction to West
Germany as well as the limited time period the simulations with the maaoewmnametric dis-
equili brium model were caried ou for time periods prior to unificaion. Therefore, qualitative
statements, and nd forecasts about the recent impad of such measures are given. With resped
to the diff erent regimes and their expeded influences the paolicy measure was caried ou dur-
ing a period charaderized by a strong goods demand regime (1982- 1984 and a period char-
aderized by a strong cgpadty regime (1988- 1990.

V. Resultsof thesimulation studiesfor the different models

The presentation d the results darts with the two most comprehensive models - the GEM-E3
model and the maaoecnametric disequili brium model. In the GEM-E3 model two dff erent
labor market spedfications were gplied. In the first spedficaion a perfed labor market is
asumed, i.e. the wage rate is fully flexible and labor demand matches labor supgy. This mar-
ket setting negleds the existence of invauntary unemployment. The imperfed labor market
regime dlows for unemployment by spedfying an explicit bargaining rule to determine the
wage rate. The wage rule is given by inflation-indexed naninal wage changes, thus keguing
the red wage cnstant. The revenue neutral cut of the social seaurity rate that is assumed for
our smulations requires an increase of the VAT rate by 4.14 percentage points in the perfed
labor market and by 4.15in the imperfed case. In bah versions there is an increase in em-
ployment threeyeas after the ait. This increase is dightly higher in the perfed labor market
setting (+0.71 %) than in the sticky wage version (+0.64 %). But, as this snall gap in results
shows, the labor market regimes applied have no important impad on the quantitative out-
comes. One reason hes to be seen in the relatively low labor market suppy easticity (0.1)

this assumption was to avoid a mixture of the munter-financing of tax financing, government expenditure ait
and/or by borrowing.
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asuumed for the neoclasscd labor market. Another reason, even more important, is that the
pasitive dfeds of the tax cut shown by the GEM-E3 results are mainly driven by export de-
mand. As exports gain from the deaease in labor costs but are nat diredly affeded by the
increase in VAT, such a pdlicy boasts export demand. Hence, the asumption onthe openness

of the eonamy is crucia to the results.

—insert Table 1 abou here—

As with the GEM-E3 model two different smulations were run in the disequili brium model
depending on the regime prevaili ng in the eonamy. In bah regimes, the demand as well as
the caadty regime, areduction d the cntribution rate leals to small employment effeds in
the private seaor. Comparing both regimes, the anployment effed with an increase of 0.25%
relative to the base line is larger in the demand regime (1982- 1984 than in the cgadty re-
gime, where anployment increases by only 0.07 %, seeTable 1. The reason for this outcome
is that an econamy being in the supfy regime is constraint by the eisting cgpadty. In such a
situation a reduction d unit labor costs will only have minor employment effeds in the short
run. Extending the existing capadty takes too much time to be ale to satisfy the alditional

demand in the short run.

The stronger increase in imports in the demand regime may also help to explain why red GDP
growth is amost identicd in bah regimes athough employment effeds are different. In bah
regimes exports increase by 0.05%, bu import growth dffers. Therefore, in the demand re-
gime the expansionary effed on red GDP is ssmewhat dampened. The danges in the other
variables listed in Table 1 show that the dfed of the aut are usualy stronger in the demand
than in the supdy regime, athowgh dfferences are not so pronourced as they are for employ-
ment. The pasitive enployment effeds result from two independent sources. The first reason
is that due to the increase in red dispasable income, the demand for goods - consumption as
well asinvestment - rises. The seandargument comes from the caital-labor-substitution due

to lower unit labor costs.

To run the simulation undr comparable ndtions in the OLG model the rate of the excise
tax was increased from 15 % to abou 19.25%. In the benchmark equili brium the revenue of
abou 4.25 percentage points of the excise tax equals the revenue of 4 percentage points of the
contribution rate to the pension system. The alditional revenue from the excise tax is entirely
used to subsidize the pension system. Because of this subsidy, the endogenowsly determined

contribution rate to the pension system falls. As this results in higher net wages, the pension
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value increases. This increase explains why in the new long-run equili brium the reduction in
the ntribution rate caised by the increase in the rate of the excise tax by 4.25 percentage
points amourts to ,,only* abou 3.4 percentage points. Only small employment effeds are ob-
tained in the OLG model. Wages adjust rather fast to the padlicy change so that producer wages
are lower than in the initial steady state only in the first two yeas after the aut in the social
seaurity rate. Threeyeas after the aut, overall employment is only 0.28 % higher than in the
initial steady state. Two yeas later, the differenceis only 0.12% and in the long-run steady
state it is nealy zero.** Sensitivity analysis with resped to the intertemporal elasticity of sub-
stitution (0.25in the base cae), the intratemporal elasticity of substitution (0.8 in the base
case) and the dasticity of substitution ketween labor and cepita (1 in the base cae) halding
constant the labor tax rate and the replacement rate of puldic pensions sow that the quantita-
tive results depend to some extent on the values of the intratemporal rate of substitution and
the elasticicty of substitution ketween labor and capital while the intertempora elasticity of
substitution orly has a negligible dfed. A rate of 0.5 (1.1) for the intratemporal elasticity of
substitution leads to an increase of employment in yea 3 of 0.17% (0.92%)"°. Using a CES-
production function and setting the dasticity of substitution between labor and capital to 0.8
(1.2) leads to an increase in employment of 0.18% (0.39%).

In the short-run, individuals of age 40to 60increase labor supfy in order to compensate the
reduction in consumption pcsshiliti es during retirement due the increase in the excise tax
rate. The assumptions abou the preferences for leisure and the prodctivity in dd age imply
that the pdlicy change does not leal to a substantially higher labor suppy of the retired indi-
viduals athouwgh the increease of the rate of the excise tax reduces their red income. It is an
empiricd question hawv elasticdly labor supdy of retired people reads to changes in income.
To ou knowledge this questioniis gill unsolved. Thus, in redity the short-run increase of la-

bor supgy might be dlightly higher in redity than in the model. The dange in employment

14 Fehr [1997 considers areduction in the mntribution rate by about two percentage pointsin a similar model.
Theretoo, the enployment effed is dightly positive in the short run and zero in the longrun. Note that an even
smaller effed (0.14 % in yea 3) resultsif the pension valueis not adjusted delayed to changes in mean net wages
acaording to the rules of the German pension system but instantaneously.

1> For higher intratemporal rates of subsitution, the employment effed in yea 3 after the aut is nsitive to the
adjustment mechanism of public pensionsto mean net wages. The delayed adjustment acording to the rules of
the German pension system leads to a mmparably low pension value in yea 1 and yea 3 and thus comparably
highlabor supply. Already in yea 5 after the ait the rise in employment is only 0.57 % for an intratemporal rate
of substitution of 1.1. If an instantaneous adjustment is asaumed, the increase in employment in yea 3 isonly
0.39%. Thus, one should not attach too much importanceto the high employment effed reported for this rate.
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does nat necessarily mean that more individuals are enployed. What changes are the hous

worked. Thisisalogicd consequenceof the @sence of unemployment in the model.

The labor market model includes the wage and the demand for labor equation and is dynami-
cdly smulated starting in 1970.Contrary to the disequili brium model the labor market model
is based onannual data. The cut in the @ntribution rate is %t to two percentage points be-
cause only the employer’s sdeis considered. Based onthese assumptions the model predicts a
0.15 % increase in employment threeyeas after the aut. The immediate dfed of thispdlicy is
to reducered labor costs and to increase anployment. However, after 3-4 yeas such a palicy
leads to higher growth rates of labor costs for some yeas than under the historicd padlicy re-
gime, i.e. the base solution d the estimated econametric model. In the long-run, there is no
effea of arevenue neutral shift onthe growth rate of red labor costs and, rence, employment.
Consequently, starting from a maximum employment increase of abou 150thousand persons,
the dfed on employment deaeases rapidly and vanishes atogether after five to six yeas.

After threeyeas, employment has increased by about 0.15%.

Let us now turn to some of the other aggregates shown in Table 1. Except for the labor market
model which dces nat determine GDP, the remaining three models predict an increase in
GDP, in labor income & well as in fixed investment due to the aut in the @ntribution rate.
Oppcsite dfeds are expeded for red private consumption, red disposable income and im-
ports (the GEM-E3 and the MDM only). Capital income dedines in the GEM-E3 model in the
short run to an extent that dispaosable income dedines as a whale. This might explain that,
contrary to the disequili brium model, consumption falls in the short run. In the medium term
both types of income have increased in the GEM-E3 model with red |abor income stronger
than cagpital income. In the OLG model consumption falsin the short run athowh disposable
income rises. Espedally medium aged individuals increase savings in order to (at least partly)
off set the negative dfed of the higher excise tax ontheir consumption pasbiliti esin dd age.
In the long run consumption rises. Welfare, measured as total life g/cle income, is reduced for
older and medium aged generations and rises dightly for young and future generations. Al-
though, the @ntribution rate to the pension system fall s, the average tax burden (including the
excise tax) on wage is only dlightly reduced. Thus the padlicy considered here can neither be
sea as an effedive instrument to raise employment considerably in the short run na to ensure

long runfiscd stability of the pension system during the demographic transition.
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To summarize the results of this sdion al models indicéae that a revenue neutral cut in the
socia seaurity contribution rate will | ead to some positive enployment effeds in the short to
medium run. The results for diff erent assumptions within a given model abou wage flexibility
(GEM-E3 model) and alternative regimes (demand a supdy regime in the MDM) suggest
that certain kinds of imperfedions and alternative states of an econamy do nd leal to qualita
tively different results in the models' outcomes. But the size of the employment effeds differ
considerably among the models on ore hand, and they differ also within a model when alter-
native regimes are onsidered. The enployment eff eds are highest in the GEM-E3 model. For
the other models, the dfeds are half of a percentage point or even lower. These qudlitatively
similar results with resped to employment are encouraging if one takes into acourt the dif-
ferent purpaoses the models have been bult for: The disequili brium model was developed as a
short run business cycle model to explain uremployment emerging from various ources of
mismatch. Thus, short term disequili bria are & the @re of the model and more emphasisis put
on the demand side of the eonamy. Supdy side considerations are limited to the suppdy of
goods but not yet to labor supdy. Thislimitation aso hdds for the reduced form labor market
model. Contrary to this, in GEM-E3 a long-term perspedive is taken and the supgy side of
the eonamy is explicitly considered as is also the cae in the overlapping generations model.
Thus, GEM-E3 and the OLG model ignore short run business cycle fluctuations to a large

extend.
VI. Conclusions

What conclusions can be drawn with resped to employment from the results? First, all models
anayzed in the paper indicae the same qualitative result of a revenue neutral cut of the mn-
tribution rate to the social seaurity system with resped to employment. Quantitatively the re-
sults are quite different in magnitude. This suggests that from a qualitative point of view dif-
ferences in the various models are of lessimportance than from a quantitative point of view.
Seoondy, care must be taken even from a qualitative point of view if more variables are @mn-
sidered than employment alone. Although within a model diff erent assumptions about regimes
or imperfedions have aminor impad on the results, differences anong the models are @n-
siderable. Most of these differences can be dtributed to alternative model building phil oso-
phies. Thirdly, contrary to these findings diff erent time horizons or different degrees of aggre-
gation do no seem to have asignificant impad on the results, at least qualitatively. Finaly,

from an eaconamic pdicy point of view the results of the models do nd suggest that a revenue
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neutral cut in the social seaurity contribution rate will | ead to a @nsiderable improvement of
the present situation with high uremployment. With abou 28 milli on employees and around 4
million uremployed the at will | ead to an additional employment after threeyeas of around
200,000 pople in the most favorable cae - the GEM-E3 modd with flexible wages - and o
around 70,00(dditional employees in the disequili brium model for a demand regime. If the
results of the overlapping generations model are considered, abou 80,000 gople will find
additional employment. Furthermore, there is no guarantee that this additional employment
will | ead to a reduction in uremployment of the same order. These rather disill usioning fig-
ures cdl for additional and acampanying padlicy adions if unemployment is to be reduced to
a onsiderable anourt. This the more if one kegps in mind that the simulated reduction d the
contribution rate is of a size which is unlikely to appea in pradicd padlicy in a single step

adion.

Comparing different maao models for some @wmmon pdicy adion poved to be avaluable
exercise for a better understanding of the underlying working mechanisms of the models.
Moreover, to a ceatain extent the differences in the results could be tracel badk to the under-
lying behavioral assumptions and data bases. Comparisons of this kind shoud be helpful to

clarify the diff erent outcomes of investigations of other pdlicy adions aswell.
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Appendix

Description of data

a) GEM-E3 Model

employment

producer wage rate
(after tax)
red GDP

private consumption
fixed investment

dispasable income

wage income

cgpital income

imports

exports

total employment in private and pubic sedor, national ac@urting
definition

red equili brium wage rate including employers’ social seaurity
contribution rate, deflated by GDP-deflator

red grossdomestic product with public sedor included, retional
acourting definition

red, national acourting definition
red fixed total investment, national accurting definition

red, deflated by private cnsumption deflator, private sedor, ne-
tional accounting definition

net wage and salary income dter taxes, deflated by private con-
sumption ceflator, private sedor, national acourting definition

net income from providing capital (interest payments) after taxes,
deflated by private mnsumption deflator, private seaor, national
acourting definition

red, imports of goods and services, national aceurting definition

red, exports of goods and services, national ac@urting definition

b) Macroeamnometric Disequili brium M odel

employment

producer wage

red GDP

private mnsumption

fixed investment

disposable income

wage income

employment in the private sedor, national aceurting definition

grosslabor income, private sedor, deflated with GDP-deflator,
national aceurting definition

red grossdomestic product with public sedor excluded, retional
acourting definition

red, national acourting definition

red grossfixed investment, private sedor, withou house rental,
national acourting definition

red, deflated by private cmnsumption ceflator, national aceurting
definition

net wage and salary income, deflated by private consumption de-
flator, private sedor, national ac@urting definition
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cgpital income

imports

exports

net income from entrepreneurship and wedth, deflated by private
consumption ceflator, national acmurting definition

red, withou raw-materials and withou semi-final goods, national
acourting definition

red, exports of goods and services, national aceurting definition

c) Overlapping Generations M odel

employment

producer wage

red GDP

private mnsumption

fixed investment

disposable income

wage income

cgoital income

d) Labor M arket Model

employment

producer wage

hous worked

wage rate including employers seaurity contribution rate (not
deflated by the consumption priceindex (1/(1+indired tax rate))

grossdomestic product with pubdic sedor included (not deflated
by the mnsumption priceindex (1/(1+indired tax rate))

private consumption deflated by the consumption priceindex
(Y/(1+indired tax rate))

differencein the capita stock between the benchmark equili brium
andthe caital stock in the pdlicy run (not deflated by the con-
sumption griceindex (1/(1+indired tax rate))

wage income plus interest eanings plus pension transfers deflated
by the cnsumption priceindex (1/(1+indired tax rate))

wage income deflated by the cmnsumption priceindex
(Y/(1+indirea tax rate))

interest payments deflated by the consumption priceindex
(Y/(1+indired tax rate))

total employment, national acaurting system definition

grosslabor income, private sedor, deflated with GDP deflator,
national acourting definition.
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