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ABSTRACT: The effects of the recent Finnish corporate and capital income tax reform are
studied with a computable overlapping generations model. The capitalisation effect of the tax-
es considerably increases the older generations' wealth and welfare. Young and future genera-
tions suffer permanently from the induced lower real wage. The losses in production are large
during the adjustment period, but the steady-state impact on capital stock is small. These re-
sults are sensitive to the assumptions regarding the tax rates prevailing prior to the tax reform,
bequests and the degree of the openness of the economy.
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THVISTELMA: Tutkimuksessa arvicidaan Suomen yritys- ja paomaverotuksen muutoksen
vaikutuksia sukupolvien viliseen tulonjakoon ja kokonaistaloudellisiin muuttujiin numeerisen
sukupolvimallin avulla. Tulosten mukaan osinkotulojen verotuksen keventiminen ja myynti-
voittoverotuksen kiristdminen lisddvét olemassaolevan pafomakannan arvostusta ja siten yri-
tysten osakkeiden arvoa. Lyhyelld aikavililli vanhempien ikdluokkien varallisuuden kasvu
johtaa kulutuksen kasvuun, kotimaisen hinta- ja korkotason nousuun sekd vaihtotaseen alijaa-
méén. Pitkdlld aikavalilld nuorille ikéluokille ja tuleville sukupolville ja4 kasvanut ulkomai-
nen velka sekd heikko vaihtosuhde ja siitd johtuva alentunut reaalipalkkataso. Pysyvit vaiku-
tukset talouden piddomakantaan ja tuotannon tasoon ovat vihiiset, mutta sopeutumisjaksolla
menetykset tuotannossa ovat huomattavat. Tulokset ovat herkét muun muassa oletuksille pe-
rinndistd, talouden avoimuuden asteesta ja ennen verouudistusta kiytdssi olleista veroasteista.

ASIASANAT: numeerinen imittédisten sukupolvien malli, yritys- ja péiomatulojen verotus



SUMMARY

This study evaluates the effects of the recent Finnish corporate and capital tax reform on inter-
generational distribution and macroeconomic variables using a computable overlapping gen-
erations model. In this preliminary stage of the study the results should be interpreted more as
a description of the mechanisms of the model than quantitative estimates of the effects of the
reform. The study includes, however, many interesting findings, which have a certain corre-
spondence to the Finnish boom and bust of the last ten years.

The corporate and capital income tax reform profoundly changed the foundation of operations
for the Finnish firms. The effects of the reform were studied intensively already at the end of
the last decade, but the analyses could not capture the essential saving and investment effects
properly, because a dynamic general equilibrium model was not used. The central features of
the model used in this study are households' utility maximising life cycle planning, maximisa-
tion of the value of the firms, slow adjustment of the capital stock, equilibrium in all markets
in every period and the openness of the economy.

The results show that the main effects of the reform are caused by the capitalisation of the
taxes to the value of the firms. Tightening the taxation of capital gains and easing the taxation
of dividends increases the value of the existing capital stock and thereby the value of the
firms' shares. The jump in the wealth of the older generations increases consumption in the
short term considerably, which leads to a current account deficit and a jump in the domestic
price and interest rate. The younger and future generations suffer a welfare loss because in the
long run the foreign debt is higher, the terms of trade are weaker and the real wage is lower.
Permanent effects on the capital stock and production are small, but the production losses dur-
ing the adjustment period are significant,

The results are sensitive fo the assumptions of: the tax rates prevailing before the reform, the
way tn which the market value of the firms is determined, the sectoral distribution of the share
wealth, bequests and the openness of the economy. The next stages of the study will concen-
trate on improving the model to imitate the Finnish economy more closely and on a more ex-
tensive sensitivity analysis of the central assumptions. Also including the effects of the other
parts of the Finnish tax reform and the liberalisation of the financial markets in the analysis
would be rewarding if the objective is to give a more precise description the recent important
institutional changes in Finland.

This study is a part of a joint project of The Research Institute of the Finnish Economy and the
Ministry of Social Affairs and Health. Also the Academy of Finland and the Yrjé Jahnsson
Foundation have contributed to the financing of the project. The aim of the project is to build
a computable overlapping generations model describing the Finnish economy in order to ana-
lyse aspects of social security, taxation and the public debt.



YHTEENVETO

Tutkimuksessa arvioidaan Suomen yritys- ja pddomaverotuksen muutoksen vaikutuksia suku-
polvien viliseen tulonjakoon ja kokonaistaloudellisiin muuttujiin numeerisen sukupolvimallin
avulla. Nyt raportoitavassa ensimmaiisessi vatheessa on kuvattu péddpiirteittdin verouudistusta
ja sen vaikutuksia yksinkertaisella malliversiolla. Tuloksiin tulee suhtautua tutkimuksen tdssi
vaiheessa pikemminkin esimerkkingd tdméntyyppisten mallien sisdltdmistd vaikutusmekanis-
meista, kuin médrillisend arviona verouudistuksen vaikutuksista. Jo tutkimuksen tdssd vai-
heessa saadaan kuitenkin esille useita mielenkiintoisia tuloksia, joilla on selvit yhtymikohdat
viime vuosien tapahtumiin Suomessa.

Verouudistus muutti voimakkaasti yrityksen toimintaymparistod, Uundistuksen vaikutuksia tut-
kittiin lagjalti jo 1980-luvun fopulla. Yritys- ja pddomatuloverotuksen vaikutusten kannalta
keskeisid investointi~ ja sdastdmispéddtoksid kuvaavaa dynaamista yleisen tasapainon mallia ei
kuitenkaan ollut silloin k#ytettdvissd. Téssé tutkimuksessa kéytetyn sukupolvimallin keskeisid
piirteind ovat kotitalouksien elinkaarisuunnittelu, yritysten arvon maksimointi, pdfomakannan
hidas sopeutuminen, markkinoiden jatkuva tasapainottuminen hintojen avulla ja talouden
avoimuus.

Tutkimuksen mukaan verouudistuksen keskeiset vaikutukset johtuvat yritysten arvon nousus-
ta. Osinkotulojen verotuksen keventiminen ja myyntivoittoverotuksen kiristiminen lisd#vit
olemassaolevan piddomakannan arvostusta ja siten yritysten osakkeiden arvoa. Lyhyelld aika-
vililld vanhempien ikdluokkien varallisuuden kasvu johtaa kulutuksen kasvuun, kotimaisen
hinta- ja korkotason nousuun sekd vaihtotaseen alijddmééin. Pitkélld aikavililld nuorille ika-
luokille ja tuleville sukupolville jd4 kasvanut ulkomainen velka sekd heikentynyt vaihtosuhde
ja siitd johtuva alhainen reaalipalkkataso. Pysyvit vaikutukset talouden padomakantaan ja tuo-
tannon tasoon ovat vihdiset. Kuitenkin sopeutumisjaksolla menetykset tuotannossa ovat huo-
mattavat.

Tulokset ovat herkédt muun muassa oletuksille ennen verouudistusta kiytssé olleista veroas-
teista, yrityksen arvon médrdytymisestd ja osakevarallisuuden jakautumisesta, perinn6istd ja
talouden avoimuuden asteesta. Tutkimusta on tarkoitus jatkaa parantamalla mallin kykyé jalji-
telld Suomen talouden toimintaa ja testaamalla perusteellisemmin tulosten herkkyyttd mallin
eri ominaisuuksille. Tdrked jatkotutukimuksen athe olist myds muiden verouudistuksen osate-
kijéiden, sekd luotonsddnndstelyn purkamisen ja piddomaliikkeiden vapauttamisen liittdminen
analyysiin, jolloin kuva vuositkymmenen vaihteen instifutionaalisten muutosten vaikutuksista
kotitalouksien ja yritysten kiyttdytymiseen tarkentuisi.

Tutkimus on osa Elinkeinoeldmin tutkimuslaitoksen ja Sosiaali- ja terveysministerion yhteis-
hanketta, jonka tarkoituksena on rakentaa Suomen taloutta kuvaava sukupolvimalli ja analy-
soida silli sosiaaliturvaan, verotukseen ja velkaantumiseen liiftyvid kysymyksid. Hanketta
ovat rahoittaneet edelidmainittujen lisdksi Suomen Akatemia ja Y1jo Jahnssonin sdatio.
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1. Introduction’

The purpose of this study is to evaluate the intergenerational and growth effects of the capital
and corporate income tax reform implemented in Finland during the years 1986-1994. Special
attention is paid to the effects of the openness of the economy. The analysis is carried out
using a computable overlapping generations model which is calibrated to imitate the Finnish
economy (Lassila, Palm and Valkonen (1995)).

Reforms where the tax base is broadened and rates lowered have been common in OECD
countries in recent years. In Finland the effects of the reform are especially profound, because
the earlier system was highly distortive with the capital income being either tax-exempt or ta-
xed with high marginal rates of personal income taxation. In the new system capital income
tax rates are flat, low and equal.

The structure of the paper is as follows. The Finnish capital and corporate taxation reform is
next described briefly. The third section discusses tax reform modelling and depicts the way
in which capital and corporate taxation have been implemented in this model. The fourth sec-
tion presents the effects of changing the tax parameters one by one. In section five the overall
analysis of the Finnish tax reform is presented. The main results and the political economy
implications are presented as a conclusion to the study in the sixth section. The model is
described in detail in the Appendix 1.

2. Capital and corporate taxation in Finland before and after the reform

The Finnish tax system was changed radically during the years 1986-1994. Very high margi-
nal tax rates were lowered and the tax base widened in income taxation. Also the shift from
sales tax to value added tax broadened the tax base. The motivations for the reform were both
external and internal. Domestically the most compelling reason was the highly distortive natu-
re of taxation. International pressures came through deepening economic integration 1o the of-
her parts of Western Europe and the wave of tax reforms there, which intensified tax

competition.

The capital income taxation before the reform was complicated. The main principle was to tax
the incomes at very high marginal rates of personal income taxation. The majority of bank de-
posits and government bonds were, however, exempt from the tax and there were also tax-e-
xempt ceilings in the personal capital income. It was also possible to include dividend income
in this tax-free quota. Capital gains from financial assets, the holding period of which excee-
ded five years, were also exempt from taxation. The different treatment of the different inves-
tor groups, like personal investors, corporations and non-profit foundations, added to the
complexity of the system.

: This discussion paper is a revised version of the paper presented at the Sixth International CGE Mode-
ling Conference, University of Waterloo, Canada (October 26-28,1995}. I thank Jukka Lassila, Jouko Yl&-Lie-
denpohja, Vesa Kanniainen and several others not mentioned for valuable comments and John Rogers for
checking the language. The mode] used was built in co-operation with Eija Kauppi, Jukka Lassila and Heikki
Paim. Financial support from the Ministry of Social Affairs and Health, the Academy of Finland and the Y1j5
Jahnsson Foundation is gratefully acknowledged.



The nominal corporate tax rate was very high, but the generous allowances like inventory and
investment reserves and accelerated fiscal depreciation reduced considerably the corporate
taxes collected. Because the profitability of Finnish firms has been low, many of them were
from time to time not able to use all the tax allowances, which led to a zero effective corpo-

rate tax rate.

The main idea of the capital and corporate tax reform was to separate capital income from
earned income and to use low, flat, equal rates and a wide tax base. The nominal tax rate is
now 25 per cent (28 per cent after January [ 1996) regardless of whether the tax base is inter-
est income, dividend income, capital gains or corporate income. Because of the full imputa-
tion system, the effective dividend tax rate for a private individual is zero. In corporate
taxation the effective rate 1s now close to the nominal rate because most allowances have been
abolished and possibilities to use accelerated tax depreciation rates have been reduced. There-
fore also the tax neutrality between industries has increased.

The earlier tax system heavily favoured debt and retained earnings as sources of investment fi-
nance. Finnish firms were indeed heavily leveraged, owing to the tax considerations as well as
the prevalence of asymmetrical information. In this setting maximising the value of the firms
calls for minimising dividends and repurchasing of the firm's shares,

Now the cost of capital is highest from the tax point of view when retained earnings are used,
and of the same lower magnitude when either debt or share issues are used (in the no inflation
case). This means that maximising the firm's value obliges the firm to maximise dividends
and finance investments by using either debt or share issues. In Finland the upper limit for
dividends is the income shown to the tax authorities. This is because dividends are required to
be paid out of after-tax book income and the tax balance sheet of the firm must coincide with
the commercial balance sheet drawn up for the shareholders (Kanniainen and Sédersten

(1994Y).

3. Methodology of the study

3.1. Tax reform simulations with CGEY models

There is already a long fradition in using computational general equilibrivun models to study
the effects of taxation (see e.g. survey by Pereira and Shoven (1988)). The models have been
developed from simple static and theoretically oriented versions to include several industries
or many types of households and sophisticated dynamics, The main obstacles to utilising the
models comprehensively nevertheless relate to computational problems compelling users to
limit the dimensions of the models.

The numerical tax studies focus often on the effects of changing the composition of the broad
categories of taxation, like taxes on earned income, capital income and consumption (see e.g.
Perraudin and Pujol (1991} or Saderlind (1990)). Taxation of different types of capital in-
come has, however, considerably different consequences as will be seen later in this study.
The possibility to disaggregate the incomes is important especially when the recent tax re-



forms are studied, because they have in many countries radically changed the terms of corpo-
rate finance,

A comprehensive evaluation of the effects of capital income taxation calls for a dynamic CGE
model when growth is studied, since the transition paths of the capital stock and employment
are of prime interest. The specification of investment dynamics in this and in other recent
models follows the approach developed by Summers (1981), where the adjustment costs of in-
vestments induces a possibility to formulate a q theory type of investment behaviour. This has
the advantage that capitalisation of taxes to firms' values and thereby to household wealth are

captured.

Modelling households with overlapping generations is necessary when the welfare effects of a
tax reform are studied carefully. As Auerbach and Kotlikoff (1987) noted, future generations
may be better off after a tax reform just because the members of earlier generations have suf-
fered and not because of improved efficiency. The above-mentioned wealth changes can be
essentially different in different age groups because of the 'hump' shaped wealth profile im-
plied by the life cycle model. The frequently used procedure of modelling the households as
living infinitely misses the effects of a restricted planning horizon.

The welfare changes of the age groups raises also a question on the political economy of a tax
reform. As a numerical OLG model gives the numbers of winners and losers after the meas-
ure, the conclusions about the credibility of the policy are straightforward (Lassila and Val-
konen (1995)). If a majority of voters lose, it is difficult to carry out the tax reform in a de-
mocracy.

The costs of using a dynamic model and especially one with enough overlapping generations
is that the computational problems restrict the amount of industries and household types. This
limitation must be treated, however, as transitory since more efficient solution algorithms and
computers will be available in future.

Many of the earlier CGE models used for tax analysis describe either a closed economy or a
small open economy. These extreme choices do not leave any role 1o the reaction of the inter-
est rate or the terms of trade in case of an external imbalance. A majority of recently built
models have taken into account the important links between the terms of trade and welfare,
see e.g. Broer and Westerhout (1993) and Jensen et al. (1993). Besides us, among the few that
have allowed also foreign capital supply to be less than perfectly elastic to interest rate are
Perraudin and Pujol (1991) and Goulder and Eichengreen (1989).

3.2. Modelling corporate finance

The basic problem in a perfect foresight model is that if any form of finance is favoured in
taxation, that one should be used as much as possible. In case of retained earnings there is a
natural maximum amount, but to incorporate a rising cost or a quantity limit with respect to
share issues or debt financing in the model is not in line with the notions of perfect foresight
and complete markets. Most of the studies have ended up using some more or less ad hoc
modelling procedure.



The simplest way to solve the problem is to finance all investments with retained earnings and
distribute the rest of the income to the shareholders. This leads to a volatile dividend behav-
iour and the dividends can turn out to be negative. A more developed version finances a fixed
share of the replacement value of the firm's capital with debt (see e.g. Jensen et al. (1993)). In
this case the marginal unit of the capital is financed with both debt and retained earnings.

Goulder and Summers (1989) used fixed debt ratio formulation, but in their model the other
source of marginal finance is share issues. Dividends were determined as a fixed ratio of the
accounting profit. Broer and Westerhout (1993) formulated a truly endogenous financing deci-
sion, where retained earnings, share issues and debt are all used. In this model the costs of in-
creased use of the debt financing and Dutch tax parameters leads to a hierarchy of financing
scheme. The rising costs are justified with agency costs. First the retained carnings are used
together with the debt. When retained carnings are exhausted, debt is the sole financing
method. When the cost of debt rises high enough, also share issues will be used.

In this version of the study we use debt and retained earnings as sources of corporate finance.
The use of a target debt-to-equity ratio has gained more support than the hierarchical financ-
ing scheme in a recent Finnish empirical study (Hansen (1994)). The tax considerations sup-
port, however, that after the tax reform the marginal sources of investment finance should be
share issues and debt as in the model by Goulder and Summers (1989). Also the simplifying
method of using an effective corporate tax rate to capture the effects of all corporate tax al-
lowances must be revised. For example, previously there were investment incentives which
treated old and new capital differently. Detailed modelling of allowances might call for a
fixed rate of inflation in the model,

3.3. Main features of the model

The theoretical basis in numerical overlapping generations models Hes on lifetime utility
maximising households, who make lifelong plans about their consumption and labour supply.
In this model the enterprise sector consists of incorporated forward looking companies which
maximise the value of their shares. If investments cause homogeneous adjustment costs, the
maximisation can be shown to lead to Tobin's q type of investment behaviour. In addition to
the amount of investments, the representative firm decides also about the use of labour and in-
termediate goods and production. Labour, goods and capital markets are competitive and
prices balance demand and supply every period.

The model includes also a public sector, a pension institution and foreign agents. The public
sector collects taxes and uses them to hire public sector workers and to pay the interest costs
of the public debt. The pension institution collects contributions, gets capital income from
pension funds and pays pensions.

The possibility to participate in the international goods and capital markets has been ex-
tremely important to small countries like Finland. The extreme assumptions of a small open
economy, where prices of tradable goods and the interest rate are fixed every period to the in-
ternational level neglect the adjustment to an external imbalance through the terms of trade
and the interest rate,



In this model import goods are imperfect substitutes for the domestic good. The relative prices
affect the composition of the consumption, investment and intermediate goods. While the ex-
port demand is modelled to be price elastic, domestic firms cannot exploit the implied monop-
oly power, since they sell at marginal costs to both domestic and foreign customers (Broer and
Westerhout (1993)). The supply of the foreign capital is modelled to be interest rate elastic.
Interest rate reactions and changes in the terms of trade balance the current account gradually.

In the simulations a consumption tax is used to balance the public sector incomes and expen-
ditures periodically. A more detailed description of the model can be found in the Appendix 1.
The simulations have been carried out with a model version in which growth, bequests, public
pensions and demographics have been excluded.

3.4. Calibration

The calibration has been carried out so as to get certain macroeconomic features such as the
ratios of investments and exports to gross domestic product in line with the Finnish data. In
this early phase of the study the calibration of the model is still very rough. Before more com-
plete and precise work has been done the simulation results must be considered as merely
pedagogic. The parameter values used are listed at the end of the paper.

4. Descriptions of the simulated effects of changing the tax parameters
one by one

4.1. Taxes and the cost of capital in the model

In this model the capital stock is financed by retained earnings and debt in a fixed ratio, as
noted above. This omits the effect of changes in corporate and capital income taxes for the fi-
nancing mix. It is also important to note that the steady-state interest rate is determined
abroad, and so is unaffected by tax parameters. In the model the tax parameters affect the be-
haviour mainly through the discount rate, the value of the firms and the cost of capital.

The effects of the corporate and capital income taxes to the costs of the capital can be seen in
the steady-state marginal productivity condition of the capital’:

pF(Fy - Gy) = pK[d+ b2+ (1— b)rDmlriiw] + PP E G E

(1=t&)(1-1) 1-2#

The lefi-hand side describes the value of the marginal product of capital (including the effects
of the investment adjustment costs). The right-hand side includes the costs of the finance. The
values of the two last terms, which are linked to the adjustment cost, are small. The important
parameters are inside the brackets, where there is first the depreciation rate, then the interest
cost of debt financed share of the capital and last the cost of capital financed by retained earn-
ings. The cost of retained earnings increases when the capital gains tax or the corporate tax is
raised and decreases when the tax on interest income is raised. The dividend tax does not have

: It is derived from the first order conditions of maximising the firms value, see page 23.



any effect on the costs in the steady state. The terms of trade affects through the price of the
capital unit, which 1s a composite of the domestic and the imported good.

The following sections include the analysis of changing corporate and capital income tax rates
in the way they were changed in the Finnish tax reform (see also the summary table in Appen-

dix 2).

4.2. A corporate tax hike

A hike in the corporate tax rate reduces the possibility to distribute income to the shareholders
and therefore lowers the value of the firm. Raising the tax rate also increases the required re-
turn on the proportion of capital financed by retained earnings. While the proportions are
fixed, the overall return must rise, which calls for a permanently lower capital stock.

The existing generations suffer a loss in their lifetime wealth when the tax hike reduces the
value of the firms. They have to compensate for this by increased saving. The initial fall in
consumption and investment and the slow reaction of the domestic production lead to an ex-
cess supply in the markets of the domestic good, which lowers its price. Adjustment to the ex-
cess supply goes both via increased exports and more extensive domestic use of the home
good. The resulting current account surplus lowers the domestic interest rate.

The initial price reactions have mixed effects on the saving and investment decisions. The fall
in the interest rate and in the price of the composite consumption good and the knowledge that
the price will be higher later dampen the households' incentives to save in the first few periods
(see Bovenberg (1986) for a detailed analysis of the latter effect). For the firms the fall in the
interest rate together with the investment adjustment costs delay the fall in the investments.
The initial terms of trade reaction strengthens, however, the tax induced fall in investments by
lowering the price of output while the price of the imported part of the investment good do not
fall respectively. -

Later, when the domestic production adjusts gradually to the lower optimal level and the need
for the compensatory household saving decreases, the price of the domestic good rises. The
lower capital stock induces lower marginal productivity of labour and the nominal wage falls.
The real wage still rises, because increased tax revenues allow for a reduction in the value
added tax rate, which is used to balance the state budget. Future generations gain from the re-
form because they can consume both leisure and the consumption good more. The older gen-
erations lose because of the negative wealth effect described above.

The possibility to participate in foreign goods and capital markets is decisive for the welfare
results. When the current account surplus permanently increases the amount of foreign assets
in the economy, the increased interest incomes are sufficient to keep the domestic demand
high compared to the lower optimal level of the production. The export push needed is lower
and therefore the home country can keep the domestic price level higher and benefit from the
improved terms of trade.



4.3, An interest income tax hike

Tax on interest income determines the after-tax inferest rate and therefore lowers also the re-
quired return on investing in firms' shares. The required marginal productivity of capital de-
clines and the steady-state optimal capital stock is higher. Furthermore, the tax reduces the
after-tax return on household saving and lowers the discount rate of the future incomes. The
lower discount rate of the future dividends tends to raise the value of the firms.

Because the optimal amount of saving is now lower and the wealth has jumped, households
increase consumption temporarily. When at the same time investments increase considerably,
a current account deficit and a jump in the domestic price level follows. Now both the initial
price and interest rate reaction mitigates the reduction in saving. The hike in the interest rate
reduces the incentives to invest, while the price hike has the opposite effect.

After the adjustment period the terms of trade weaken permanently because the optimal pro-
duction is now considerably larger with the larger capital stock and the temporary consump-
tion boom has faded.

The welfare effects are not straightforward. The oldest generation gains because its wealth has
increased marginally. The future generations gain also a little since the higher capital stock in-
creases their real wage permanently. The generations in between suffer, however, because the
wage level has not yet risen enough to compensate for the loss in capital income due to tight-
ened taxation. The welfare improvement is now high enough that it can allow also a benefit to
foreigners via weaker terms of trade.

There is also a steady-state utility effect which comes through the timing of the periodic utility
changes. The utility losses are concentrated to the last periods of the life cycle because con-
sumption is lower than before the tax reform due to the less favourable conditions of saving
while the household is young. The real wage-based utility gains are originated during the
working periods. When a new houschold considers the utility effects of the reform, it gives
more weight to the near-by gains because of the time preference. The welfare gain for the fu-
ture generations Is thus conditional to measuring the welfare by a discounted sum of compen-
sated variations.

4.4. A dividend income tax reduction

The 'new view of the equity finance' (see Sinn (1987)) predicts that a dividend tax has no ef-
fects on the steady state capital stock when it is financed by debt and retained earnings, as in
our model. We found that a large fall in the tax rate induces a permanent weakening in the
terms of trade and an increase in the labour supply, which have opposite effects on the optimal
amount of capital, so that the steady state reduction is small.

The decrease in the dividend taxes increases nearly in the same proportion the value of the
dividends to investors and the {irms' stock market value. Households react to the huge jump in
their wealth by consuming more. This leads to an initial current account deficit and 1o a hike
in the interest rate and in the price of the domestic good. Both the reactions dampen again the
initial jump in consumption. The interest rate increase reduces investments considerably, but



not enough to offset the reduced household saving and the consumption boom must be partly
financed with foreign debt.

When the older generations have adjusted to the higher wealth, consumption falls. An improv-
ing current account imduces a fall in the interest rate and investment and production revives. In
the new steady state the terms of trade are weaker. Together with a marginally lower capital
stock and higher labour supply they reduce the productivity of labour and the nominal wage
level falls. In the model the proceeds from the dividend tax was an important part of the state
revenues before the reform, so that the reduction of the tax rate must be compensated with a
rise in the VAT rate. This reduces the purchasing power of the wages further.

The Jarge jump in household wealth dominates the existing generations' welfare changes. The
welfare gain is relatively bigger the older the generation is at the time of the tax reduction.
The youngest generations and all the future generations lose because of the negative real wage
effect.

4.5. A capital gains tax hike

The tax on capital gains raises the value of the dividends relative to capital gains obtained by
the shareholder. At the same time it is also a tax on retained earnings. In the model the valua-
tion effect dominates the effect of a smaller optimal capital stock on the firm's value. A more
detailed explanation for this unexpected result can be found in Sinn (1987).

The positive wealth effect induces a peak mn consumption. The fall in investments is, however,
larger and an initial excess supply in the markets of the domestic good and a current account
surplus follows. Now the first period decline in the interest rate and in the price of the domes-
tic good increases the motivation to consame. The interest rate reaction delays the investment
fall, but the price reaction supports the reduction.

After a few periods when the production has declined enough, the demand for the domestic
good exceeds the supply and the price rises. The wage level decreases initially because of the
lower capital stock and later also due to the increased labour supply. The older generations
gain from the jump in stock prices, but the young and future generations suffer from the lower
wage rate.

5. The effects of the Finnish tax reform

5.1. The baseline case

Choice of the values of tax parameters

The tax reform was implemented over a period of 1986-1994. In the simulations the tax rates
after the reform is, however, from the year 1996. The tax reform is treated in the model as if it
is executed at once and as a surprise. The study of the interesting announcement effects is not



performed. These simplifications are based partly on the fact that the unit period in the model
is five years.

The depreciation allowances are assumed to correspond to the real depreciation and all other
tax allowances have been included by using effective corporate tax rates. These tax rates are
calculated for Finland by Myhrman et al. (1995).

The corporate tax rate before the reform has been chosen 1o be 25 per cent, which is the aver-
age effective rate on real sector firms in 1981-1990. Because of the considerably reduced pos-
sibilities to adjust earnings to avoid taxation, the nominal tax rate of 28 per cent was used to
describe the new rate.

Capital gains were tax-exempt in the earlier system when the holding period was more than
five years. This zero tax rate was also used in simulations. In the new system the tax rate ap-
plied to nominal capital gains is 28 per cent. The capital gains are taxed in the model immedi-
ately when they arise. The complications due to effects of inflation or postponing the selling
of the assets are not considered. The taxation treats gains and losses symmetrically in the
model.

In the baseline simulations the investor was assumed to be a wealthy household, whose divi-
dend income was taxed earlier with the high marginal rates of personal taxation. This can be
Justified by noting that in Finland 50 per cent of the dividends distributed to personal inves-
tors were paid to persons who represented 3 per cent of all the shareowners (Myhrman et al.
(1995)). The chosen dividend tax rate is therefore 65 per cent. In the new system the full im-
putation leaves the personal investors' dividend income untouched.

The majority of households used tax-exempt deposits and government bonds when they in-
vested earlier in inferest-bearing assets. This was also the point of departure when the interest
income tax rate before the tax reform was chosen for the model simulations. After the reform
the tax rate was 28 per cent.

Table 1. TAX RATES BEFORE AND AFTER THE REFORM

BASELINE ALTERNATIVE'
before after before after
Corporate tax 25 28 36 25
Interest income tax 0 28 36 25
Dividend tax 65 0(28) 36 25
Capital gains tax 0 28 0 15

1V Alternative refers to alternative choice of the relevant investor, see below.
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The effects of the reform

The baseline simulation includes, as explained above, a huge drop in the dividend income tax,
a minor hike in the corporate income tax and a large and equal increase in interest income and
capital gains taxation. The results are presented i the following verbally, with a chart in page
11 and with the summary table in page 26.

The value of the firms after the reform is almost four times higher than before. This is due to
both the easing of the dividend income taxation and tightening of the capital gains taxation.
The enormous capitalisation effect raises household wealth, but at the same time the optimal
amount of lifetime saving is lower than before because of the reduced after-tax return. An ad-
ditional incentive to consume in the first period comes through a fall in the value added tax
rate, which 1s induced by the profound increase in the capital gains tax revenues.

The result is initially a large jump in consumption, which generates an increase in imports and
excess demand in the markets of the domestic goed. Increased imports and decreased exports
lead to a deep deficit in the current account and the interest rate leaps. The jump in the interest
rate and in the domestic price dampen the incentive to consume. The minor hike in the corpo-
rate tax rate and the large jump in the interest rate reduces investments. After a few periods,
when the consumption boom has weakened and the investments are still small, the domestic
price declines. While the capital stock revives in the long term after the interest rate has fallen,
servicing the cumulated foreign debt permanently reduces the incomes to be used in consump-

fion.

The labour market effects are complicated. The older rich employees' reduction in labour sup-
ply dominates the scene in the first few periods. When time passes the effect fades. The next
working generations have to accept a lower wage because of the reduced capital stock. They
supply more labour, however, since they have to save for the old age with weaker after-tax re-
turn on savings (this effect would be smaller if there were a public pension system), Even
when the capital stock recovers in the steady-state, the marginal product of labour stays under
the initial level because of the lower output price and increased labour supply.

The tax reform has surprisingly little effect on the required marginal productivity of capital in
the steady-state. This is because the dividend tax rate has no effect and the effects of raising
the interest income tax rate and capital gains tax rate by the same amount cancel each other
out in the cost of capital formula. The negative effects of higher corporate taxes and low do-
mestic price level are compensated with higher labour supply and therefore the steady-state ef-
fect is a slight increase in production. The production losses during the adjustment period are,
however, significant.

The intergenerational changes in welfare are huge: for the oldest generations the jump in stock
prices gives a large welfare gain. The gain is biggest for the retired generations, but also the
middle-aged workers benefit. The largest losses are directed to the yet unborn generations,
which are burdened with a large external debt, weak terms of trade and a low wage rate. The
utility measure in the chart in page 11 shows relative compensated variations by generations
measured as 100*(InE, - InE_), where E denotes discounted lifetime consumption expenditure,
s refers to the simulation run and c¢ is the consumption necessary to achieve the baseline utility
at simulation prices.
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THE EFFECTS OF THE TAX REFORM IN THE BASELINE CASE AND IN THE

ALTERNATIVE CASE OF MARGINAL TAX RATES
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5.2, Alternative cases

Tax rates of the marginal investor

Choosing a wealthy household as being the investor who determines the required after-tax re-
turn is an extreme choice, because there are many alternative groups which all were subject to
a considerably lower dividend tax rate. Another extreme case could be a household whose
dividend incomes were low enough to be included in the tax-exempt quota of the capital in-
come taxation in the earlier tax system. Then the dividend tax rate was zero.

Another alternative is a domestic institution like a firm (firms' capital incomes were lightly
taxed, which has led to a considerable institutionalisation of the firms' ownership, see
Myhrman et al. (1993)). Also Kanniainen and Hernesniemi (1994) assumed institutions as
marginal investors, when they evaluated the effects of the Finnish tax reform on the value of
listed companies with a sophisticated partial equilibrium model.

In our model the possible institutional owners would be firms or pension {funds. Pension funds
do not own noteworthy amounts of firms' shares in Finland. It is also difficult to model the in-
centives which motivate productive companies to invest in other firms' shares. We replicated
the study of Kanniainen and Hernesniemi (1994) with our general equilibrium model assum-
ing that the tax rates they used could be applied to private individuals. This assumption is not
necessarily far from the truth, because these tax rates lie between of the extreme values of the
former personal tax rates.

Kanniainen and Hernesniemi used the corporate tax rate from the years 1992 (36%) and 1993
(25%) as relevant tax rates also for dividend and interest incomes. For capital gains the chosen
rate was zero before the reform and 15 per cent after. The latter was justified by a discounting
effect, which comes via postponing the tax payment to the selling day of the asset.

Compared to the baseline simulations this setting has several important differences. The fall in
the dividend tax rate and a hike in capital gains tax rate are now considerably smaller, Now
both the tax rate on corporate income and on interest income fall instead of rising. The fall in
the capital gains tax rate mitigates the effects of the reduction in the dividend tax rate on the
value of the firms. This time the fall in the corporate income tax rate and in the interest in-
come tax rate cancel each other out in the cost of capital formula. Tightened taxation of capi-
tal gains raises the required return on capital financed by retained earnings. Therefore the
optimal capital stock is considerably smaller in the steady-state.

Kanniainen and Hernesniemi estimated that the stock market prices in relation to the repur-
chase costs of the capital stock have risen 27 per cent because of the tax reform. In our case
the jump is about twofold. The difference can be explained partly due to the general equilib-
rium effects.

For the households the main differences compared to the baseline case are a smaller wealth ef-
fect and a rise in affer-tax return on savings. The jump in household consumption is less pro-
nounced, as well as the current account deficit and the interest rate reaction. The welfare
effects are similar to those in the previous case, except that they are much smaller. The growth
effects are now negative because of the fall in the capital stock.
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Household portfolios

Households are in this perfect foresight model indifferent towards investing in firms’ shares or
in government bonds. The arbitrage condition guarantees that the after-tax yield is equal ex
anie. In the baseline simulation it has been assumed that the households have shares and
bonds in their portfolios in the same proportion. Then also the change in stock prices treats
different amounts of the wealth in relatively the same way.

The interesting point here is that households have negative net wealth in the early periods of
their life cycle. If this debt is tied to the value of the market portfolio, a decrease in the firms'
value reduces the indebtedness of the youngest generations. When at the same time the
wealthy generations suffer a capital loss, a decline in stock market prices smoothes the wealth
distribution and vice versa.

Another possibility to model the portfolio composition is to divide the existing shares equally
10 all generations irrespective of their wealth. Then the change in stock prices leads to an
equal absolute change in the value of all generations' wealth portfolios.

Open economy features

The studies of tax reforms with open economy models have revealed that the earlier welfare
results are not necessarily valid, if the analysis is restricted to the welfare changes of domestic
households. For example, Perraudin and Pujol (1990) notes that substituting a lump sum fax
for a wage tax can reduce the domestic welfare if the export demand is inelastic. Also in the
study of Broer and Westerhout (1993) changes in tax rates induces unexpected welfare results.

Vennemo (1990) suggests that modellers who use the Armington assumption in their models
should perform a sensitivity analysis in respect o the value of the elasticity of the export de-
mand. This is because the terms of trade changes can alter the welfare resulis profoundly. This
important note applies, of course, also fo the elasticity between the imported and domestic
good, because a high elasticity leads to absorption of disturbances without large terms of trade

changes.

In the baseline simulation the export elasticity was low (-4 in five years). We simulated alter-
natively the tax reform using an assumption of perfectly elastic export demand. Besides the
sensitivity considerations it is also justified by the fact that it 1s difficult for a small country to
produce permanent changes in its terms of trade.

When the export demand is perfectly elastic, the domestic price level is fixed to the foreign
prices, and there are no negative terms of trade effects as in the baseline case. For firms this
means that the required marginal productivity is lower in the steady-state, because the price of
the composite investment good does not this time rise above the price of the output. The in-
duced higher capital stock raises also the marginal productivity of labour and therefore the
wage level. The higher domestic price level gives an additional increase in the real wage, be-
cause it raises the nominal wage level more than it raises the price of the composite consump--
tion good, which includes also an imported part. For those reasons the tax reform reduces the
real wage rate Iess than in the baseline case.
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THE EFFECTS OF THE TAX REFORM IN THE BASELINE CASE AND IN THE ALTERNATIVE
OPEN ECONOMY CASES
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The fixed price level generates also a lower initial jump in the value of the firms. This is be-
cause the additional dividends, which were justified in the baseline case by a higher debt level
in the first period, are not there to be distributed. Also the higher price level reduces the wel-
fare gain of the oldest generations compared to the baseline case. In the new steady state the
loss of the younger generations is now smaller because of the higher real wage.

We simulated also the effects of the tax reform using an alternative assumption about the de-
termination of the domestic interest rate. The original idea of modelling the supply and de-
mand of foreign capital to be less than perfectly elastic to changes in the interest rate comes
from Perraudin and Pujol (1991). As joining a currency union might be an option for Finland
in the future, it was interesiing to study the effects of fixing the interest rate to the foreign rate.

The steady-state effects in endogenous and exogenous interest rate simulations were not re-
markably different. This is partly due to the fact that the steady-state interest rate is in both
cases the foreign rate. When the interest rate does not react to the initial current account defi-
cit, the temporary fall in capital stock and production is smaller. Therefore the current account
deficit as well as the jump in the price of the domestic good is larger. The drastic reaction of
the terms of trade balances the current account faster than in the baseline case, so that the for-
eign debt is about the same. The welfare effects both in the short and in the long term are ap-
proximately of the same magnitude in both alternatives. It is important to note, however, that
the initial rise of the domestic interest rate in the baseline case gives a welfare gain for for-
eigners, because the home country has a large net foreign debt.

Another interesting point is that the tax-free interest rate might have been the relevant equilib-
rium interest rate in Finland before the tax reform, because short-term money markets were
undeveloped and capital movements were restricted. After the liberation of capital movements
and domestic money markets, covered interest rate parity links domestic and foreign interest
rates (the interest rates are before-tax rates, because of the prevalent residence principle in
taxation of international interest incomes). As a result the equilibrium interest rate might have
risen considerably. Modelling of this phenomenon is lefi to future versions.

The liberalisation of capital movements have also increased rapidly the foreign ownership of
Finnish listed companies. In the model the ownership of shares is restricted to domestic
households. Allowing for the foreign ownership like Goulder and Eichengreen (1989), would
transfer part of the capitalisation effects of the tax reform to foreign households.

6. Conclusions

6.1. Welfare, growth and the political economy of the reform

The results of this study imply that in the tax reform a small growth effect was achieved with
a large intergenerational transfer from the young and unborn generations to the old wealthy
households. The scale of the results might be questionable, but the overall tendency is not.
Sinn (1987) notes that shareholders should exploit the markets by asking for a cut in the divi-
dend tax rate and offering a hike in the capital gains rate instead. This is just which have been
done in the Finnish reform.
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One might wonder why the young generations have accepted this huge intergenerational trans-
fer. The most likely answers are firstly, that these effects are largely unknown and secondly,
that the young households expect to inherit part of the increased wealth. Our perfect foresight
pure life-cycle model gives an additional explanation: a majority of the living generations gain
in this reform and the future generations cannot protest.

One might ask next if there is some limit to this behaviour. Will the negative general equilib-
rium effects be so high in some level of the capital income taxation that the majority will not
want to raise the taxes any more? Which are the most important features of the economy that
determine the equilibrium voting level? These questions (which were considered in the case
of pension policy in Lassila and Valkonen (1995)) remain to be answered in the next stage of
the study.

The simulations reveal the importance of the model structure, when capital and corporate
taxation is studied. Disaggregation of the capital incomes and the related faxes are essential to
the results. The very important wealth effects via changes in the value of the firms camnot be
studied properly without forward looking investment decisions and the adjustment costs of in-
vestments. Also the restricted time horizon of the households' decisions is significant for the
results.

Furthermore, the alternative simulations showed the importance of modelling carefully the
openness of the economy and the choice of the pre-reform tax rates. The endogenous interest
rate profoundly deepens the negative effects of the tax reform on the capital stock and produc-
tion during the adjustment period. Endogenising the terms of trade has considerable perma-
nent effects on the capital stock and welfare.

6.2. Future extenrsions

There is a long list of possible improvements and extensions to the analysis, which have partly
been mentioned above. Even though endogenising the firms' investment financing decision is
difficult in a perfect foresight model, a more careful modelling of the corporate finance could
be rewarding.

In this initial phase of this study, the decision making of the firm is represented by a listed
company which produces one type of good for domestic use and exports. The interesting im-
plications of taxation for resource allocation between industries will be studied with the next
version of the model, which includes also a service sector. Adding a non-corporate enterprise
sector would downsize the effects of capital taxation, because a large share of the owners'
revenues are taxed as labour income.

Also smoothing the effects of taxation would mitigate the initial effects of the reform. While
in the model the capital gains are taxed on accrual and the government budget is balanced pe-
riodically, the large capital gains induce an additive incentive to consume in the first period by
increasing the capital gains tax revenues and decreasing thereby profoundly the valie added
tax rate.
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Another important point related to tax revenues is the relationship between marginal and aver-
age tax rates. Before the reform various investors were taxed with different rates and also the
tax-free quota of the capital incomes increases the difference between marginal and average
rates. In the simulations the highest marginal tax rates were used to calculate the tax revenues
of the government, which caused undue variations in the incomes. The problem could be alle-
viated by introducing a progressive capital income taxation scheme to describe the tax system
before the reform.

The model has for the moment also just one type of household, which excludes the possibility
of studying the intragenerational effects of the tax reform. Because changes in the capital in-
come taxation induce aiso large changes in household wealth, it would be very interesting to
iry to capture the effects of different portfolios inside of a generation.

The different amount of wealth is likely to be reflected also in the bequest motive, see e.g.
Jappelli (1995). Furthermore, the poor households could be modelled as credit constrained. In
this version of the model the domestic households are the sole owners of the firms. Sharing
the ownership with other sectors would mitigate the real effects of the tax reform. Also intro-
ducing a pension system would affect the results.

The open economy assumptions are extremely important as was shown above, It would be im-
portant to study how the results change if the terms of trade effects were modelled as being
fransitory. Improvements in calibration and a more extensive sensitivity analysis of the cen-
tral elasticities is also necessary.
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Appendix: The model

Household behaviour

Households maximise the utility from consumption and leisure in different periods. The hife-
cycle plan is the solution to the following problem.

i
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and subject also to the determination of pensions Z. U is the periodic utility

T

1 1
UI:(C: .p"*“OLoL:1 "y

and R is the discount factor
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C is consumption, P its price, L is leisure, and of the constant parameters 7y is the elasticity of
intertemporal substitution, & is the rate of time preference and p is the elasticity of substitu-
tion between consumption and leisure. The model includes also a bequest motive and the pos-
sibility of liquidity constraints on households, but these options are not used in this study. The
households do receive bequests B, however, from older people dying before the age of 80.
The number of periods 7" is 12: the unit period is five years. A life-cycle plan is made at the
age of 20, people retire at 60 and live until 80.

The pension system relates pensions to earnings during working years. The normal pension is
the share © of a pension wage, which depends on the wage levels both during the persons'

working years and pension years. The share 6 depends on the number of working years but is
here held constant. Let

1~Lp= 7 E(1=Lo)

and
wy =0 Bl ~Lewd(1-L,) where I B,=1

The pension Z in period ¢ is now
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The weights B determine the pension rights averaging period. If the worker stays in one firm,
the averaging period consists of the last four years, which roughly would mean that g is
equal to unity and all other weights are zeros. In practise, due to moves between firms and
also to some technical reasons all coefficients are positive, but Bg is the largest. 7%, is 8 in the
baseline scenarios.

The term e, describes work efficiency, which varies with age. It makes the life-cycle wage-
income profile hump-shaped. Parameter A describes pension indexing: A = ¢ means that pen-
sions are fully indexed to current wages.

The budget constraint says that discounted lifetime wage and pension income equals dis-
counted consumption expenditure. Households start with no wealth and leave no wealth upon
death. The terms 1%, 7¢ and 7" are tax parameters and 1°is the employees’ pension contribu-
tion rate. The actual equations of the model are the first-order conditions derived from the op-
timisation problem.

The household sector consists of twelve households, of different age, in each period. Total
consumption, labour supply, pensions received and taxes paid are aggregated from individual
household decisions.

Firms

A representative small firm produces the domestic good using capital inherited from the previ-
ous period, infermediate goods and labour. Infinite horizon decisions of investment, employ-
ment and use of intermediate goods are made to maximise firm's market value. The firm takes
the prices, demand of production and supply of factors at given prices, production technology
and taxation as given. Intermediate and capital goods are costs minimising CES composites of
domestic and imported goods. Investments are financed by retained earnings and debt.

Production structure can be described as follows:

Yi=F(Ke, L)y~ G, K1)+ LY,
I
Gl Kit) = &

The use of the composite intermediate good is determined as a fixed proportion of gross pro-
duction. The production function F is a CES function of capital and labour. In the process of
installing new capital some of the production is lost as investment adjustment costs. These in-
stallation costs depend positively on the investments and negatively on the amount of capital.
Both the adjustment costs and the substitutability of capital for labour are important determi-
nants of the firm's reaction to unexpected changes in the external environment.

Domestic households consider bonds and firms' shares as perfect substitutes in their portfo-
lios. The arbitrage condition between after-tax returns on bonds and shares is:
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PP =tV = (1 =1D)D + (1 =)V = Vi)

where the left-hand side describes the invested amount yielding the domestic after-tax interest
rate. On the right-hand side the first term is the after-tax dividend income and the second term
the after-tax capital gain.

The arbitrage condition can be transformed to a form where the market value of the shares
equals the present value of expected future dividends, adjusted for capital income taxes:

e i
Vr = E Lol H r
s=t+l 175 vesi] H,.{?(.____i”?\'\

1

The dividends are a residual from the firm's cash flow identity:
Di= (=T pl(Fi— G~ 1+ thwiL, —rP B, - phl+4ld pb Kooy + (BS — BS)

where the dividend in period t is determined by after-tax profits before depreciation minus in-
vestment expenditure plus depreciation allowances, which corresponds to real depreciation
plus any increase in corporate debt. In this simple version all other allowances are included by
using an effective average corporate tax rate. Corporate debt is preferred when financing in-
vestments, but its use is limited to a fixed ratio of the replacement value of corporate capital.

The firm chooses the optimal path of investment, use of labour and intermediate goods to
maximise the current period after-tax dividend and the firm's value at the end of the period. If
there are no unexpected shocks, there is no need to revise the optimal plan and it will be fol-
lowed forever. Capital depreciates at a constant annual rate of d. The constraints of the maxi-
misation are the initial capital stock and an equation describing its dynamics:

Kr :Kr—l(I “d)+11

Three of the four first order conditions of the constrained optimisation are used as model
equations. The first implies that investments should be carried out until the marginal benefit
from an additional unit of investment is as large as the marginal cost. The marginal cost in-
cludes the price of a unit of capital plus the installation cost. The condition can be transformed
to a g-theory investment equation:

ik
— 9Pt MK 11

1T,

(1-ThEp

]1:

The optimality condition of capital says that capital should be installed until the after-tax re-
turn of an additional unit is large enough to cover the expenses of carrying the capital to the
next period. These expenses include interest, depreciation and the change in the replacement
price of capital. This condition is transformed to an equation describing the path of the
shadow value of the capital:
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In a steady state this marginal productivity condition of capital can be written as:

PPIEEG+ EP

FK~GK-- |:d+b}’ +(1 b)?‘ mil e

Inside of the brackets there is the depreciation rate d, the interest cost of debt-financed share b
of the capital stock and cost of capital financed by retained earnings. The two terms after
brackets are based on adjustment costs linked to replacement investments.

The third condition says that the marginal benefit of an extra unit of labour should cover wage
costs plus the employer's social security contribution:

p;FLw(1+T;)W;

The fourth condition is a transversality condition ensuring that the discounted shadow value of
capital goes to zero as time approaches infinity.

The market value of the firm is linked to the shadow value of the capital in the leveraged firm
as follows:

1-1¢
V;zK,q,w}——-;’;Bf

- by

where Bj is the firm's debt. This link has been derived using the homogeneity of production
and capital installation technologies. The value of the firm jumps whenever unexpected news
about the firm's future profitability comes to the market. Households are the main owners of
the firms and changes in their wealth changes life-cycle plans immediately.

Pension fund

Pensions are paid by a fund. It collects contributions both from workers and employers. The
latter's rate is endogenous and balances the budget each period.

Government seetor

The government collects various taxes and uses the proceeds to pay interest on outstanding
debt and to employ civil servants to produce public services. These services are provided free
of charge and are not taken into account in individual utility considerations.
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The model includes many possibilities to balance revenues and expenditures of the govern-
ment every period. An endogenous value added tax rate is used most often, because it induces
little changes in the intergenerational incidence of taxation. From the expenditure side it is
possible to endogenise the number of government employees. There is also a possibility to let
the government run a deficit or a surplus in the budget, but then a transversality condition
must be determined so that the public debt does not blow up.

Foreign sector

The model imitates a small open economy, where the export share of the total demand is
large. The amount exported depends on the price elasticity of the foreign demand:

UE
X, =ex IwaJ
t M

Pt

A large negative value for the elasticity implies that a small country has to adjust to the price
level of international markets.

The imported good is used in consumption, investments and as an intermediate good in pro-
duction. Its price is determined in the international markets. It is an imperfect substitute for
the home-made good. The demand conditions are described with a CES structure,

The supply of foreign capital depends on the domestic interest rate. The current account defi-
cit lifts the domestic rate above international rates.

CA a
f‘{) = ""&5_!" -+ ¥y

The sensitivity of the domestic interest rate to differences in saving and investment can be
changed in the model by the adjusting parameter @. The extreme values of the parameter al-
lows, on the one hand, for perfect capital mobility and, on the other, for a financially closed
eCconomy.

Markets

The model includes four markets, which balance every period. In the labour markets the firms
demand labour following the marginal productivity of labour rule. Households' aggregate la-
bour supply is divided between public and private employment. The wage rate is determined
as equating supply and demand in the labour markets.

In the markets of the domestic good the firms are the sole supplier. The product is used by
other firms as a part of the composite intermediate and investment goods, by households as a
part of the composite consumption good and by foreign agents. The demand of the domestic
agents is determined by a cost minimising CES structure. The export demand conditions are
explained above. The equilibrium condition which determines the price of the domestic good
is thus:

Y, =YP+ 1?4+ CP 1+ X,
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The domestic demand of the fixed-price imported good is also determined by minimising
costs of the composite goods. The perfectly elastic supply adjusts to demand in these markets:

M=Y¥+ ¥
The price of the imported good serves as a numeraire in the model.

The fouwrth markets are the capital markets. In these markets savings and investment are bal-
anced. The arbitrage condition of domestic households ensures that they are ex ante indiffer-
ent between investing their savings in bonds and in firms' shares. The foreign agents are
restricted to participate only in the bond markets. Total savings are a sum of domestic savings
and foreign portfolio investments. The domestic interest rate 7> balances the markets.

The parallel stock equilibrium can be written as:
W+ H, =V, +B{ + B} + FA,

where W, is the household wealth, H, is the value of the pension fund assets, ¥, is the market
value of the firm, B is the firms' debt, B} is the public debt and F4, is the net foreign assets

of the country.
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EFFECTS OF THE TAX REFORM'

Corporate tax

period I K Y Vv L w | C P X | M| CA| R
1 (1.2 | -0.1 0 |26 0 0.2 0 |-0.1 103 0101 0
3 041 -04-021-261 0 0.1 0 0.1 | -02; -0.1 0 0
a0 5105103126 0 0 0 0.1 | -04 | -0.1 0 0

interest income tax

period I K Y v L Y C P X M| CA| R
1 351 18101534 1-0249 12517 |66 34 |-22 03
5 6.7 6 32 0591051 52104]-09)36:16-06]| 0.1
30 79 179 1 48 1 6.1 | 0.7 | 6.3 -1 191 78| 1.2 0 0

Dividend tax

period I K Y AY L W | C P X | M |CA| R
I 481 -24|-09 12763 -211-43 ) 95 2 1774851 27 04
5 4446129 (275.8] 0.2 | 991 -0.3 1 4 1 -1.21-24 ) 04
30 0.11-011] 04 12789 1 9287125 10 | -6.2 0 0

Capital sains tax

period I K Y V L W C P X M | CA|l R
1 30360 00 12760 01 0 38145 1072710105 ]-01
5 100941 -53 206103129102 15 [-61]|-2.6-05) 0.1
30 H21-92|-53 27 |04 | -4 |-37]| 0.8 -3 -5 0 0

Combined effects

period 1 K Y V L W C P X M | CA| R
1 1070 <53 0.3 13701 0.7 {185 2741 53 |-188| 159 -84 1.1
5 700276 4.7 137290 03 (-105) 26| 12 {45 ) 35 43 0.6
30 03 | 03 1 1.3 |381.6] 2.5 |-10.5]-15.8] -4.6 |20.7 | -11 0 0

1

firms, L=employment, W=real wage, C=consumption, P=terms of trade, X=exports,

I=imports, CA=current account/GDP, R=interest rate. Relative deviation from the steady state

solution in percents, except CA and R, which are percentage point deviations.

I=investment, K=capital stock, Y=value added in corporate sector, V=value of the
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LIST OF VARIABLES
K capital stock of the firms
Y gross production of the domestic good
G instaliation costs
F value added
v value of the firms
D dividends
B firms' debt
I aggregale investment
& demand of the domestic good in investment use
™ demand of the imported good in investment use
C aggregale consumption
cP demand of the domestic good in consumption use
cH demand of the imported good in consumption use
YP demand of the domestic good in intermediate use
yH demand of the imported good in intermediate use
E exports
I imports
CA current account deficit
FA net foreign assets
r’ domestic interest rate
p° price of the domestic good
M price of the imported good
p¢ price of the composite consumption good
p* price of the composite investment good
p" price of the value added
q shadow price of the capital
! employer's pension contribution
H value of the pension fund's assets
Bt public debt
¢ value added tax
W household weaith
L aggregate labour supply
w wage rate
u utility
7z pension



28

PARAMETER VALUES

personal income tax

dividend income tax

interest income tax

capital gains tax

corporate income tax

employee’s pension contribution

depreciation rate

installation cost parameter

share of the value of firms' capital financed by debt

input-output coefficient for the composite intermediate good input

labour share parameter of the value added production fuction
elasticity of substitution between labour and capital

share parameter of domestic good for consumption

share parameter of domestic good for investment

share parameter of domestic good for intermediate use

elasticity of substitution between imported and domestic good in consumyption
elasticity of substitution between imported and domestic good in investment

elasticity of substitution between imported and domestic good in intermediate use

scale parameter of export demand

price elasticity of export demand

foreign interest rate

sensitivity parameter of capital movements

elasticity of infertemporal substitution of consumption
clasticity of substitution between consumption and leisure

rate of time preference

o o 2 g

0.3

0.28
0.28
0.28

0.09

0.7
0.1

0.36
0.8
0.7
0.7
0.7

0.99

0.99

0.99
0.6

0.03

0.5

0.75
077
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