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Abstract 

This paper discusses the macroeconomic adjustment and the intergenerational 
and international incidence of a switch from the current destination-based value-
added taxation to a origin-based VAT within a dynamic general equiübrium frame-
work. Such a reform will affect the welfare levels of individuals via changes in their 
net tax burdens, factor and asset price repercussions and efRciency effects due to 
endogenous labor supply. We isolate the quantitative importance of these effects in 
a numerical Simulation exercise. The analysis highlights the crucial importance of 
the initial balance of payments conditions and tax rate levels for the short and long 
run results. Countries with a trade balance deficit will experience an intergenera
tional redistribution towards the elderly via the changes in the generational specific 
tax burdens. A short run international income effect will favor high tax countries 
with a large foreign ownership in domestic equity capital. Income effects due to 
factor price repercussions and substitution effects due to variable labor supply are 
quantitatively significant especially when the tax reform is preannounced. 



I. Introduction 

After the abolition of physical border controls, the European Union (EU) now envisages 
a final system of the value-added tax (VAT). The current transitional arrangement in 
essence maintains the destination principle (DP), under which commodities are taxed 
where they are consumed. To overcome the administrative difficulties of levying the VAT 
on imports and rebating the VAT on exports the political objective is to switch to some 
sort of origin principle (OP) under which commodities are taxed where they are produced 
and consequently no border tax adjustment is necessary. 
The issue is debated intensively in the academic and political Community. The literature 
on the one hand focuses on the neutrality properties of the two principles, or tries on the 
other hand to reveal the allocative and distributive consequences of such a reform1. Most 
of these studies deal with the issue in a static context; only recently some papers started 
to evaluate the dynamic effects of such a policy change. Haußer et al. (1995) demonstrate 
in a simple two-period model with fixed labor supply that the intertemporal efficency 
properties of the DP also prevail under the OP. When Investment is deducted from the tax 
base, this favourable tax treatment is immediately capitalized in the value of the capital 
stock. Hence, the cost of capital is unaffected and the allocation of capital across countries 
will not be distorted by the OP. Although both principles are intertemporally neutral in 
the sense that they will not distort relative prices, a switch from DP to OP will have some 
real effects. Bovenberg (1994) studies the issue in a dynamic general equilibrium model 
with overlapping generations and foreign ownership of domestic equity. In such a setting a 
switch from DP to OP will generate intergenerational and international income effects and 
consequently afFect the long run equilibrium. The model incorporates adjustment costs 
and derives the effects on aggregate consumption, savings, Investment and the external 
account analytically. 
This study is meant to extend the analysis of Bovenberg (1994) in different directions. 
Instead of using an analytical approach within a Blanchard-Yaari framework on the house-
hold side, we use the Auerbach-Kotlikoff structure and derive the solutions numerically. 
Furthermore we introduce variable labor supply into the model, consequently the indirect 
taxes will distort labor supply. Finally our policy reform is slightly different. Bovenberg 
(1994) compares a constant increase in the OP or DP tax rate which is balanced by con-
stant increases in the transfers and endogenously adjusted public debt. This study starts 
with a DP based consumption tax in the benchmark and adjusts the OP tax rate after the 
reform endogenously to balance the budget. We compare the small open economy case 
with the case of two large countries which switch unilaterally and multilaterally from DP 
to OP. Since we always start from the same benchmark we can isolate the differences be-
tween the small and the large open economy as well as the difference between a immediate 
and a preannoounced switch to the OP. 
There is a growing body of literature which adopts the Simulation approach for studying 
the saving and capital accumulation in intertemporal equilibrium models of a small or 
large open economy. In this sense the paper is closely related to Lipton and Sachs (1983), 
Frenkel et al. (1991) or Keuschnigg (1991). Compared to these studies, the present analy-

^See W halley (1979), Berglas (1981) or Lookwood et al. (1994) for the former issue and Sinn (1990), 
Haufler (1993) or Fehr et al. (1995) for the latter approach. 
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sis pays more attention to the Interpretation of the individual welfare effects. While we 
do investigate the macroeconomic adjustment mechanism after the reform we also iso-
late and quantify the different transmission Channels which affect intergenerational and 
international distribution. Similar to Fehr and Kotlikoff (1995) these income effects are 
disaggregated into changes in tax burdens and changes in factor income. By using an ap-
propriate transfer mechanism we neutralize the redistributive content of the policy reform 
and isolate the pure efficiency effects. 
The analysis highlights the crucial importance of the initial balance of payments condi-
tions and tax rate levels for the short and long run results. We isolate three Channels 
which are responsible for the income redistribution across generations and countries: in
tergenerational income effects mainly result from the change in the generationally specific 
tax burdens. The older generations in countries with a trade balance deficit will gain 
since their individual tax base decreases. Future generations on the contrary will lose 
since the tax rate has to increase in such countries. A second channel works through the 
changes in the marginal factor productivities during the transition to the new long run 
equilibrium. If the tax reform is implemented without a time lag, these income effects are 
only of minor importance. If the tax reform is announced two years in advance of Imple
mentation, behavioral reactions during the pre-implementation phase could dramatically 
alter the gross returns on capital. In this case the short run income effects will be quite 
significant. The last channel works through the impact revaluation of the aaset prices 
when the reform is introduced. This international redistribution effect could reinforce or 
mitigate the income effects for the elderly in the short run. High tax countries with a 
large foreign ownership in domestic equity capital are able to expropriate some part of 
foreign residents wealth through this mechanism. Compared to the income effects. the 
efficiency gains or losses due to variable labor supply are moderate as long as the policy 
reform is implemented without time lag. If individuals and firms are not surprised by the 
tax reform their reactions during the pre-implementation phase could lead to enormous 
efficiency loses in the deficit countries and to gains in the surplus countries. 
The paper proceeds as follows. The next section presents the model. In the third section 
we disaggregate the intergenerational welfare effects analytically in a simple two period 
model and explain how the efficiency effects are derived. The fourth section describes 
the structure and parametrization of the Simulation model whereas section five presents 
the numerical calculations. Some directions for future research are discussed in the last 
section. 

II. The Model 

The world economy is assumed to consist of two countries, the home country and the 
foreign country which both produce the same good. Since both countries are modelled 
symmetrically, it suffices here to describe the behavior of agents and the determination 
of the balance of payments in one country. 

1. Production and investment 

The production technology is assumed to be of the linear homogeneous neoclassical type. 
In period t Output (per capita of the young, net of depreciation) of the single tradeable 
commodity is produced with capital Kt and labor Lt. In addition to the production 
technology, the production sector faces a second technological constraint describing the 
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accumulation of capital - the Installation function. Following Summers (1981) we model 
adjustment costs as output losses associated with Investment. The total adjustment costs 
in period t depend on the level of Investment It and the stock of capital. As usual the 
Installation function is assumed to be linear homogeneous in Investment and capital and 
convex in Investment. Output net of adjustment costs Yt is therefore determined by 

% = F(#„ I,) - $(/„ > 0, Ff,, > 0, > 0, *&-, <0. (1) 

In order to induce Investors to hold equities, firm shares must pay the same after-tax 
return as alternative assets. The arbitrage condition is thus given by 

— {(1 — rt)[Yt — h ] — w tLt] + Vt+ I — Ki (2) 

where Vt stands for the market value of shares at time t, rt is the world interest rate, rtp 

denotes the origin-based consumption tax rate and wt is the wage rate. The term between 
the curled brackets on the right side represents after-tax dividends, as the Arm is assumed 
to be equity financed. Solving the difference equation (2) and ruling out explosive time 
paths of share prices yields the valuation of the firm by its owner 

OO 
V, = £{(1 - i*)\Y. - I,} - to.MIlWl + rj)-K (3) 

S — t 

Firms maximize this market value subject to the accumulation equation of the capital 
stock 

#,+i - #, = (4) 

This yields the following necessary conditions for an Optimum: 

w* = (1 - Tt)FLt (5) 

Qt+i — (1 — T[) [ 1 + $/t ] (6) 

qt+1 -qt = rtqt - (1 - rf) [ FKt -$*,]. (7) 

The equality of the real wage and the after-tax marginal product of labor characterizes 
optimal labor demand. According to (6) firms will invest until the marginal benefits qt+i 
from an additional unit of capital in the next period equal the marginal cost of aquisition 
and Installation. Tax savings due to the deduction of Investment reduce the total marginal 
costs. Given the convexity of the adjustment cost function the first-order condition (6) 
can be inverted to derive an explicit Investment function. Equation (7) gives the optimal 
path for the shadow price of capital. 
Following Hayashi (1982) one can show that - given our homogeneity assumptions -
marginal qt is equal to the asset price of a share in the firm, i.e. 

Vt = qtKt. (8) 
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2. Consumption and asset accumulation 

Consumption and saving behavior of private households is derived from the life-cycle mo-
tive. We consider fiscal incidence in a simple two-period life-cycle model. Each generation 
has the same size population which we normalize to one, and each agent has one unit of 
time each period to spend either working or as leisure time. The Utility function of a 
generation born at time t depends on their consumption and leisure when they are young 
and old, i.e. 

Ut — U {Cyt , C0t + \ , £yt , + , (9) 

where c Indexes consumption, i Indexes leisure, y Indexes young, and o Indexes old. The 
utility maximizing choice of consumption and leisure in period t determines by definition 
optimal life cycle savings At+1 which finances, together with labor income in the second 
period, old age consumption 

Af +1 = (1 — tyt)FLt — Cyt — Tyt', (10) 

Cot+i = + rt+i)At+i + (l — l 0t+i)FLt+1 — Tot+i. (11) 

In the above equations Tyt and Tot+1 define the direct tax bürden of the generation t for 
young and old respectively. We have already substituted equation (5). Therefore this tax 
bürden includes the payments of the destination principle consumption tax and the labor 
income component of the origin principle consumption tax. 
Aggregating across generations one arrives at the aggregate per-capita variables and the 
accumulation equation for financial assets for the economy as a whole 

Ct ~ Cyt -j- CQt\ (12) 

Lt = (1 — tyt) + (1 — £ot)] (13) 

At+1 — A t = rtAt + FLtLt — Ct — Tyt — Tot. (14) 

3. Government behavior 

The government collects taxes from individuals and companies in order to finance the pub
lic good Gf For simplicity we assume that the government only levies either a destination-
based or a origin-based consumption tax. The latter can be interpreted as a combination 
of a wage tax and a cash-flow tax. The budget constraint faced by the government is 
therefore 

a, = T;c, + rf [ Y, - I, ] = Tic, + rfFi, L, + T?[Y,- Fi, L, - I, ] 

= Tv + Trt + T? (15) 

where T(fc denotes the cash-flow component of the origin-based consumption tax. Using 
Euler's theorem and the capital accumulation equation (4) we derive 

T? = ?t [ ,1 + $/, + FK, - ] K, - rf K,+l = TteKjC,- Tfe^^i+1. 
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Although all taxes are levied at the firm level, they are fmally paid by the young and old 
generations. In order to determine the generation specific tax burdens in the next section 
it is convenient to disaggregate the cash-flow component of the origin-based consumption 
tax into a tax on the return from the old capital stock T£t and a subsidy on the next 
period's capital stock Tyt. In the above equation the gross return on capital 0^-, defines 
the marginal tax base for old capital and the gross price of capital 0/, defines the marginal 
subsidy base for new capital. Due to adjustment costs the gross price of capital differs 
from unity and the marginal product of capital now also includes the future savings of 
Installation costs . 

4- External sector 

The difference between domestic production and domestic absorption is exported to or 
imported from abroad. The trade balance TBt is accordingly defined by 

Tg, = (16) 

For the overall budget constraint of the economy we combine the public government con-
straint (15), the aggregate budget constraint of privat households (14) and the arbitrage 
condition (2) to arrive at 

Ft+1-Ft = rtFt + TBu (17) 

where Ft{= At — V t) are the net foreign assets per capita. Expression (17) states that 
net foreign Investments of the home country have to be equal to the sum of net capital 
income received from abroad and the trade balance. For our simulations it is important 
that the trade account is not balanced in the initial steady state. Consequently the net 
foreign asset position is not zero. It is assumed that the residents in both countries can 
acquire domestic and foreign equity capital. We therefore dehne 

A« = 4- + a##; - (1 - 3,)*%, (18) 
' V ' 

Ft 

where st and s* denote the home countries Investment share in domestic and foreign equity 
capital respectively. All other variables marked with an asterisk denote foreign prices and 
quantities. 

III. Disaggregating the Weifare Effects of a Tax Reform 

In an open economy where adjustment costs only allow for an imperfect international 
mobility of capital, the corporate tax bürden can only be partially shifted to wage earn-
ers. Furthermore the macroeconomic adjustment and the generational incidence of a tax 
reform could be quite different depending on the size of the economy. While a small 
open economy has no influence on the international interest rate, a policy change in a 
large open economy will influence the international interest rate. The latter serves as an 
additional channel for international redistribution. This section reveals the different eco
nomic adjustment mechanisms which redistribute across generations and countries after 
the tax reform is implemented. The first section discusses the small open economy while 
the second section explains the welfare effects in a large economy. 
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I. The small open economy 

In a small open economy the interest rate is fixed to the foreign level r*. Suppose a 
change in policy occurs at time t. To understand its welfare effects, we need to examine 
the changes in utility of the old at time t, the young at time t, and all subsequent 
generations. We start by considering the old at time t, whose consumption is constrained 
by 

c0t — (1 + r*)At + (1 — tot) FL, — Tot. 

The utility change of the elderly at time t who were born in t-1 is 

:i9) 

dUt t-1 dc0t 4" ~— dt0t-<9c ot % ot 

Using the first-order condition of the elderly at time t and substituting the differential of 
(19) we get the normalized utility change 

d£/t_i 

V-1 
— (1 + r4°)dcot + (1 — T£)FL, dlot (20) 

= (1 + r*)stKtdqt -f (1 — i0t)dFLt ~ dT0t + r^dc0t — TtpFLtdl0t (21) 

where At_i is the marginal utility of income of the elderly at time t (who were born at t-1). 
Note that at time t, Kt is given, so dKt is zero. Next we Substitute from the differentials 
of equations (6) and (7) 

LtdFLt - -KtdFKt = -Kt (1 + r*)dqt + d$Kt - d$/t + d(rtc0A-t] 

and arrive after some rearranging at 

dUt-i 
X t-I 

dTot + Oi0tdT ot + aotKt (d$It - d$A-J + {st ~ oioi){l + r*)Ktdqt 

+ Tctdcot - T?FKtdl, ot (22) 

In (22), the utility change of the elderly is decomposed into changes in their tax burdens, 
changes in their factor incomes and behavioral changes to avoid tax payments. In the 
above equation aot = (1 —l0t)/Lt defines the old generations share in aggregate labor 
supply. In the first bracket we see that the change in the tax bürden on old capital dTc ot 
affects the elderly in proportion to their labor supply. The capital stock is fixed in the first 
period and will only change gradually during the transition (depending on the degree of 
convexity of the Installation function). In the initial period the price of the capital stock 
qt will therefore adjust immediately according to the arbitrage condition (7). The income 
effect of this revaluation of the initial capital stock appears in the second bracket together 
with the change in the "indirect" marginal product of capital. The old generation will 
benefit from an initial increase in the price of capital proportionally to their ownership 
share in the aggregate capital stock (which is s4). At the same time such an asset price 
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revaluation as well as an increase in the "indirect" marginal product of capital will lower 
the wage rate. Consequently the old generation will lose proportionally to their share in 
aggregate labor supply. 
The utility change of those born at time t can be similarily decomposed. Differentiating 
(9) and substituting the first order conditions and the differential of the relevant budget 
constraint leads to 

dUt 

where 

d Tyt + aytd Tot + y 

— otyt{ 1 + r*)Ktdqt 

d T, Ot-1-1 
+ r" 

+ aytKt(d<bit - d$A-t) + 
t+i 

1 + r" 

+ Ttcyt ~ T?FLtd£yt + -
dA Ot-1-1 

+ r* 

(23) 

dT0t+i 

d$t+i 

dA0t+i 

dr.«+i + a.,+, [ - (1 + r*)dT^ ] 

d$/t+1 - d$Ä-{+1 - (1 + r*)d$/t 

— Tf+iCot+l Tt+l^Lt+id^ot+l 4" T?+i®Kt+1 ~ rf(l + r*)0/t d^ t+1-

The change in the tax bürden for old capital is shared by the young and old generation in 
proportion to their respective labor supply. The change in the tax bürden of new capital 
dTyt affects the generation born in period t now in proportion to their labor supply in the 
next period. In the second bracket again the change in the "indirect" marginal product 
of capital and the change in the marginal costs of capital appear together with the initial 
asset price revaluation. The young generation in t owns no capital at the time of the 
policy change. Consequently all price reactions will affect the income of this generation 
via their impact on the wage rate in both living periods. 
Finally we have to decompose the welfare effects for the generations born in year s > t, 
i.e. 

d Ua 

K 
d Tys + 

d T, os+l 
1 + r* 

+ + 
#05+1 ̂  S-\-1 d^3-|-l 

1 + r* 
+ dAys + 

dA0 5+1 
1 + r* 

(24) 

with dTyl = ATy, + ays [dTi-ll + r-JdT*..,]. 

The impact revaluation disappears for generations born after the Implementation of the 
reform. Note that the change in the subsidy from the previous period now affects the 
young in proportion to their respective labor supply. 

In order to separate efficiency from the purely redistributive effects, we set up a lump-sum 
redistribution agency with the sole purpose of taking from one generation and giving to 
the other generation. Auerbach and Kotlikoff (1987) have introduced such an authority 
which used lump-sum taxes and transfers to keep the utility of cohorts born before a 
specified. date at the initial level and to raise (or lower) the utility of cohorts born after 
this date by a uniform amount. The generations born before the reform are therefore not 
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affected and the generations born after the reform share equally the efficiency gains or 
losses. While it is possible in this way to measure the aggregate efficiency changes, one can 
not isolate the generation specific changes in excess burdens. Implicitly all efficiency gains 
(or losses) of the old generation are transfered to the newborn and future generations (see 
Gravelle, 1991). We therefore use a different concept of intergenerational neutrality, which 
is spelled out in Keuschnigg (1994). The lump-sum payments by the redistribution agency 
are designed to compensate all intergenerational income effects, so that after compensation 
the generations' utility change only reflects substitution effects. The transfers to the old 
and young generations at time s are therefore defined by 

7%, = dT., + [ d7% - #,(d$/, - d*K,) ] -(a, - + r")#,d%; 

Tryt = dTyt 4- CLyt [ dT^t — K t(d$it — d##",) ] 4-0^(1 4- r )Ktdqt\ 

Tr; = -(l-^)(l+r)^d9,; 

Tros = dT0S - aosKsd$s] 

Trys = dTys — ctysKsd$s 

for s > t. 

In the above expression Tr* is the international distribution effect which is only relevant, 
when foreigners own part of the initial domestic capital stock (see Bovenberg, 1994). 
The transfers for generations living in the initial year of the reform include payments to 
offset the capital price revaluation. Changes in "gross" corporate tax revenues as well 
the "indirect" marginal product of capital are redistributed in proportion to labor supply 
shares of currently living generations, while the changes in the corporate tax subsidy and 
the marginal costs of next period's capital are redistributed in proportion to next period's 
labor supply shares. Note that by holding the time path of government spending fixed, 
changes across all generations in their tax payments balance to zero. Furthermore the 
changes in generations' factor incomes also cancel across generations, i.e. 

/Sd$/s + Ksd$K, = 0. 

Adding up the tranfers in every period we get 

Trot + Tryt 4- Tr* — dTyt — Ä 't+1d$/t 

Tr„, + Tr„ = iT„', - K,+1 dt,, - (1 + r") [ dT*.., - K,d«,,_. ] . 

The last term of period s discounted to period s — 1 cancels out with the first term of 
period s — 1, therefore the present value of all transfers is zero. 
The upshot of these observations is that one can, along the transition path, compensate 
every generation for changes in tax payments and factor returns. The compensated utility 
change then arises solely from the distortion of its economic choices. The compensated 
generationally specific utility changes are given in the last brackets of the above equations 
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(22), (23) and (24). Adding up the compensated utility changes of period s across the 
generations we get the total efRciency change in the economy in that period 

AEBS = Ays + Aos = r^dCs + rf [ dK, - d/s ] . 

2. The large open economy 

Now we turn to the case of a large open economy which is able to influence the world 
interest rate. For the initial period we assume that the world interest rate will not change 
and only the domestic and foreign asset prices will immediately adjust after the policy 
change2. Again we start by considering the old at time t, whose consumption is now 
constrained by 

cot = (1 + rt)qtKt + (1 + rt)Ft + (1 — £0t)Fit — Tot 

— (1 — Tf)Qj(tKt + (1 + rt)Ft + (1 — £0t)FLt — Tot• (25) 

Substituting the differential of (25) into the normalized utility change (20) we get 

dUt-i 

^t-I 
d T0t + dT. ot + (1 — £ot)dFLt + Ktd&Kt + (l + r,)dF, 

+ Ttcdcyt - rtpFLtd£ ot (26) 

Again the utility change of the elderly is decomposed into changes in their remaining tax 
payments, changes in their factor incomes and behavioral changes to avoid tax payments. 
Comparing (26) with (22) we notice some important differences. The change in the tax 
bürden of the old capital is now born totally by the elderly. In the second bracket the 
changes in the marginal product of labor and the gross return on capital are directly 
allocated to the owners of the factors. The third bracket contains the international re-
distribution effects. Asset prices will now immediately jump in both countries and home 
country residents will gain if this adjustment increases the domestic net foreign asset 
position. 
The utility change of those born at time s > t can be similarly decomposed: 

dUs dTos+i + d Tg. os+l 
dT--<+ l+r,+1 

(1 — ^os+i)dFx,J+1 + Ks+idQfc,+1 

1 + r 

+ 

+ 

+ 

s + l 

rsc+idcos+1 - rf+1 (FL,+ldi0 

(1 — £ys)dFi, — K s+idQis + 

rscdcys - Tvs{FLsdlys + QisdKs+1) (27) 

di^s+i) 

1 + r s+1 

2Since the initial price adjustment is a lump-sum redistribution across cohorts and countries it is 
arbitrary whether the revenue from the assets changes or whether the value of the asset stocks is adjusted. 
The arbitrage condition (7) ensures that any other adjustment mechanism of th e financial variables rt, qt 
and <j£ will have the same real effects. 
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In (27), the normalized utility change of generation s > t consists of the change in its tax 
bürden, the change in factor income and the marginal change in tax revenue associated 
with changes in economic behavior. 

The required intergenerationally neutral transfer payments are now 

Trot = dTot + d Tgt — K tdQxt — (1 — £0t)dFit — (1 + rt)dFt; 

Tr; = (l+r,)df,; 

Tros — dTos + dTgS — K sd&K, ~ (1 — tos)dFL,', s > t 

Trys = dTys — dTy S + Ks+\dQis — (1 — £ys)dFL, S > t. 

Obviously they add up to zero in every period. 

To summarize this section, the changes in the Utilities of all generations alive after a policy 
reform depend on intergenerational (and international) income effects and generationally 
specific efficiency effects. The question is now to quantify the intergenerational incidence 
of our policy reform and the associated changes in excess burdens. This is the issue which 
we study through numerical simulations. 

IV. The Simulation Model and its Parameters 

The basic model used in this study extends the Auerbach and Kotlikoff (1987) life cycle 
Simulation model by incorporating a second country with an identical structure. Each 
country contains three sectors: households, Arms, and government. 
The household sector in every country consists of fifty-five overlapping generations, with 
the total population growing at a constant rate n. Each adult agent lives for 55 years 
corresponding to ages 21 to 75, and is concerned only with his own welfare, i.e., there 
is no bequest motive. Since all agents within a national cohort are identical, economic 
opportunities differ only across cohorts. The model incorporates variable labor supply, 
including endogenous retirement. Preferences over current and future consumption and 
leisure are governed by the CES utility function 

Ui> = rrnr E ('+v [<£:'"+^ m 
' a=i 

where the index i now denotes the age of the generation in period t and s — t + a — i 
is the time index for future periods, 8 is the "pure" rate of time preference, p is the 
intratemporal elasticity of substitution between consumption and leisure at each age a, 
7 is the intertemporal elasticity of substitution between consumption of different years, 
and ß is the leisure preference parameter. Agents are assumed to have perfect foresight 
and maximize lifetime utility (28) subject to the following budget constraint 

55 55 
^ ̂  [ Ps^as 4" wsea£as ] Rs = W{t — (1 ~f" ^ ̂  wseaRs (29) 
a=i d—i 

where ps = 1 + denotes the consumer price of consumption and Rs is defined by 

1 s = t, 
n^c+'i)-1 >>t-
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The ea terms reflect the accumulation of human capital. They describe how many units 
of "Standard" labor the household supplies per unit of leisure foregone in any given year. 
Thus, waea may be interpreted as the individual's gross wage rate. The age-wage profile 
ea is set exogenously and is separate from the general level of wages, the time path of 
which is determined in solving the model. 
Maximizing (28) subject to (29) yields the following expressions for the evolution of con
sumption and leisure during the life-cycle: 

Cfic 
l+£ Ps 

V„ p — 7 
^a —ls—1 

= OtP wsea 

Ps 

-p 
Va — ls — X , 

where vas - l+a" 
1 -P 1 -p 

Using these expressions we derive the following individual consumption demand function 

(so) 

where the marginal propensity to consume out of real wealth is defined by 

rit = ,,7-P 

We assume identical preference parameters in both countries, but country-specific human 
capital profiles. The age-consumption and age-earnings profiles will therefore differ across 
countries (see below). 
The model's production sector is characterized by perfectly competitive Arms. The pro-
duction function is CES, i.e. 

F(KU Lt) = A[ tK]-1'* + (1 - e)L]-1/a } 

where e is the parameter measuring the intensity of the use of capital in production, er 
is the elasticity of substitution in production and A is a technology parameter which is 
chosen to lead to a wage rate per one-year-old adult of exactly 1.0 in our base case steady 
State. Since we ignore depreciation, gross Investment Is is always equal to net Investment. 
We assume that the firms' Organization is geared to the growth rate of the population n. 
Total cost of new Investment in years s are therefore 

${IS, Ks) = .5 6 
K„ 

n K„ (31) 

The term b is the adjustment cost coefficient. Larger values of b imply greater marginal 
cost of new capital goods for a given rate of Investment. As long as the Investment rate 
(Is/Ks) is at its steady state level n there are no adjustment costs3. Higher or lower 
Investment rates involve costly changes in the production process. Because these costs 

3For a similar approach see Summers (1981) or Nielsen and S0rensen (1991). 
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rise disproportionately with the difference between Investment rate and natural growth 
rate, the firm will only gradually move the stock of capital toward its desired level. If the 
economy during the transition is for example only growing at 1 percent, then ab out 1.2 
percent of costs of Investment has to be spent on adjustment. The Investment equation 
implied by (6) and (31) can be written as 

/, 1 
K ="+i 

Qs+i _ j 
1 - TI 

(32) 

Equation (32) states that the Investment ratio is a positive function of the market value 
of one unit of next period's capital. If the future market value is higher (lower) than the 
acquisition price of capital then the Investment rate will be above (below) the natural 
(steady state) rate n. Higher adjustment costs (via a lower n or a higher b) imply a lower 
rate of Investment. 
The government has to raise taxes in order to pay for its own spending on collective 
consumption. We ignore the indirect effects that this spending has on consumer behavior 
and assume that government consumption grows at the same rate as the population. The 
only revenue source is a consumption tax which is either levied due to the destination 
principle or due to the origin principle. Table 1 displays the parametrization of our model 
and the base case steady state. 

Table 1: Simulation Parameters and initial Steady State values® 

Preference Parameters Production Parameters 
7 = 0.25 p = 0.8 6= 0.3 er = 1.0 
S = 0.015 ß= 1.5 n = 0.02 b = 10.0 

Human Capital Profile Domestic Asset Shares 
ea = 4.47 + 0.033a - 0.00067a2 sj=0.9 
e* = 1.60 + 0.067a - 0.00127a2 s*t = 0.24 

Initial steady state values 
domestic foreign 

Capital stock 87.0 120.5 
Labor supply 14.8 20.5 
Wage rate 1.0 1.0 
Interest rate (in %) 7.3 7.3 
GDP 21.2 29.3 
Private consumption 16.3 22.6 
Government consumption 4.1 3.4 
Trade balance -0.9 0.9 
Net foreign assets 17.7 -17.7 
Consumption tax rate (in %) 25.0 15.0 
National saving rate S (in %) 9.3 7.3 

"Parameters are mostly taken from Auerbach and Kotlikoff (1987, 50f.), e* is 
based on estimates with panel data from Germany. 

Due to the steeper age-wage profile, labor supply is higher in the foreign economy. In order 
to equalize the rates of return on capital, the foreign capital stock has to be higher than 
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Figure 1: Age-earnings and Age-consumption Profiles 

the domestic one. Consequently domestic net foreign assets are positive while the trade 
balance runs a deficit. The parametrization outlined above gener at es an age-earnings and 
age-consumption profile which is given in figure 1. 
In the home country, earnings rise for 20 working years, then they begin to fall and people 
retire after 47 working years. In the foreign country, earnings peak after 23 working 
years, but they are much higher as a result of the steeper human capital profile and 
the resulting higher labor supply. Retirement also occurs after 47 working years. The 
consumption profile is increasing in both countries but the foreign profile always lies above 
the domestic one. 
Our simulations start from an initial steady state. After year zero, tax parameters are 
changed and the perfect foresight path is calculated using an iterative Gauss-Seidel algo-
rithm. The algorithm assumes that the economy reaches its new steady state after 150 
years. After solving for the transition path of the economy arising from a change in fiscal 
policy, we compute the difference between each generation's utility under the new policy 
and the initial steady state level of utility, which represent the utility that the generation 
would have realized in the absence of the policy change. Generations' changes in utility 
are divided by the post-policy reform marginal Utilities of income. Changes in genera
tional accounts and factor incomes are calculated using the post-policy-reform interest 
rates to discount changes in net tax payments and factor income. In a second Simulation 
we calculate the changes in generations' excess burdens. Now the lump-sum redistrib
ution authority compensates every generation for the changes in net tax payments and 
factor incomes. The resulting utility changes of this Simulation are therefore solely due 
to behavioral changes. 
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In presenting our calculated changes in utility, generational account, factor income and 
excess bürden we scale these numbers (divide them) by the present value of the genera-
tion's expenditure on consumption and leisure, valued at the initial steady state pre-tax 
prices. 

V. Simulation Experiments 

This section examines the dynamic paths of the variables of the model via a Simulation 
study. We comp are the dynamic effects of (1) a unilateral switch from DP to OP in a small 
and a large open economy; (2) a multilateral switch from DP to OP in a two-country model 
with immediate and preannounced Implementation. For all the simulations we explain 
the macroeconomic adjustment and disaggregate the intergenerational and international 
welfare effects according to the formulas developed in section three. 

1. Unilateral switch from DP to OP: small vs. large open economy 

The impact, transitional and steady state effects of an unanticipated, permanent switch 
from the DP to the OP in a small open economy are summarized on the left side of table 
2. Since the stock of capital is predetermined in the short run, the impact effect is zero. 
Moreover, since the new steady state equilibrium requires according to (6) and (7) 

r* = (1 = pK (33) 
<1 

the long run policy effects on FK and Fi are likewise zero4. The capital stock, labor 
supply and output therefore have to change by the same amount. Note that d0# is also 
zero, since = 3>/ = 0 in the long run equilibrium. From equation (17) we note that 
the long run change of the trade balance has to be matched by an opposite change in the 
net foreign asset position of the same size. Finally, since the capital stock has to grow 
with n on the new long run growth path, we know from equation (32) that the change in 
q and the tax rate change have to offset each other. 

To understand the short run effects of the policy change we first note that the initial 
steady state features a trade balance deficit. The tax base for the OP tax is smaller than 
for the DP based tax and consequently the tax rate has to increase, i.e. 

rrp- (34) 

As a result, the real wage wtei/pt will fall which induces individuals to consume more 
leisure and therefore aggregate labor supply falls by 1.3 percent. The lower labor supply 
will increase FL and temporarily reduce FK- The output of the production sector will fall 
by 1.3 percent. The short run reaction of the asset price could be calculated by solving 
equation (7) for qt 

OO 
It = E*1 - T') [ FK. - 1 (! + (35) 

s=t 

4This reflects the fact that the cash-flow component of the OP consumption tax is neutral with respect 
to Investment when the tax rate is constant, see Sandmo (1979). 
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Table 2: Unilateral Switch from DP to OP: 
Macroeconomic Effects (in % from Initial Value) 

Small Open Economy Large Open Economy 

1 10 00 1 10 oo 

K 0.0 -0.2 0.2 0.0 -0.6 -1.3 
K* - - - 0.0 -0.3 -1.4 
L -1.8 -1.1 0.2 -1.7 -1.1 -0.1 
L' - - - 0.5 0.2 -0.2 
Y -1.3 -0.8 0.2 -1.2 -1.0 -0.5 
Y* - - - 0.4 0.1 -0.6 
C 0.9 0.2 -1.0 0.8 0.2 -1.2 
c* - - - -0.7 -0.5 -0.1 
TB -40.6 -21.3 21.5 -32.7 -18.8 12.2 
F 10.6 -2.2 -21.5 10.5 1.2 -13.6 
FL 0.6 0.3 0.0 0.5 0.2 -0.4 
F*L - - - -0.2 -0.1 -0.4 
&K -0.5 -0.1 0.0 -0.9 -0.5 0.1 
% - - - -0.2 -0.3 0.1 
r 0.0 0.0 0.0 0.0 0.5 0.9 
q -21.6 -21.2 -20.9 -21.9 -21.5 -21.0 
q* - - - -0.2 -0.3 0.0 
TP 21.2 21.1 20.9 21.2 21.1 21.0 
S 8.1 8.4 9.1 8.3 8.5 9.1 
S* — 7.9 7.7 7.4 

After the policy reform Investors expect a lower discounted stream of future net marginal 
profits. In order to keep the rate of return unchanged, the asset price of a share in the 
domestic firm will drop immediately by 21.6 percent on the stock market and net foreign 
assets increase on impact by 10.6 percent. Note that the decrease in qt is slightly stronger 
than the increase in the tax rate. This is due to the already mentioned decrease in the 
labor supply which further lowers the net marginal product of capital. Consequently 
Investment will be reduced slightly (see equation (32)) and the capital stock decumulates 
in the first phase of the transition. In order to determine the impact effect on consumption 
we have to consider the individual consumption function (30). Total real wealth Wu/pt 
of young generations in period t will fall due to the decrease in their human wealth. 
Older generations on the other hand will experience a positive real wealth effect since 
their non-human wealth only decreases depending on the share of their domestic asset 
holdings. The marginal propensity to consume out of real wealth will also change. For 
the oldest generation we simply have Tu = uft-1 and therefore the marginal propensity to 
consume will increase as long as p < 1. For younger generations the marginal propensity 
to consume falls since the future increase in vas will Substitute consumption to later years. 
The real wealth effect is always stronger than the effect on the marginal propensity to 
consume, consequently consumption of older genertions increases while consumption of 
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younger generations falls. Adding up the generation specific consumption reactions we 
find that aggregate consumption increases by 0.9 percent. This increase in consumption 
is mirrored by a fall in the saving rate from 9.3 percent to 8.1 percent in the initial period. 
Finally, the reduced output and the increased aggregate consumption will deteriorate the 
trade balance by 40.6 percent in the initial period. 
During the transition, the old generations die so that aggregate consumption falls while 
labor supply and output increase again. As a consequence, the trade balance improves 
steadily; in the long run the trade balance deficit is 21.5 percent smaller than the initial 
one. While on impact the net foreign asset position has improved due to the immediate 
asset price revaluation, the increase in the trade balance deficit in the first phase of the 
transition will reduce the net foreign asset position during the whole transition. Note 
that although the tax rate falls during the transition, the long run tax rate will still be 
higher than in the initial equilibrium. This will determine the long run distributional 
consequences which we analyze in the following. 

Next we turn to welfare implications of the policy reform for the different generations. In 
the left part of table 3 these effects are decomposed according to the formulas developed 
in the third section. The generational specific income effects which are due to changes 
in individual tax burdens and macroeconomic price adjustments are given in column two 
and three respectively. Columns four and five contain the changes in Utilities with and 
without intergenerationally neutral transfers. The first column reveals the birth years 
of the generations we have chosen. The oldest generation, which dies at the end of the 
reform year one, was born at the end of year -54. This generation is not working any 
more, consequently the tax bürden of this generation is completely eliminated in the new 
tax regime, see equation (21), which amounts to an increase of their füll lifetime income 
of 8.4 percent5. On the other hand, the oldest generation will be hurt the most by the 
initial drop in the price of capital. From the third column we observe that this negative 
income effect will not fully ofFset the reduction in the tax bürden. Since behavioral 
reactions are only of minor importance, the utility of the older generations in the initial 
year of the transition will increase. Those generations who are working in the initial year 
now have to pay wage taxes and bear the füll tax component of the cash-flow income 
tax, although they only receive part of the subsidy component in the next period, see 
equation (23). Depending on the labor supply share, their tax bürden could now even 
increase compared to the initial steady state. On the other hand they will experience 
a positive income effect from the asset price revaluation as long as their saving share is 
low. For younger generations the tax bürden effect is much stronger, consequently their 
utility decreases. Finally, generations born after the reform year will experience only a 
small increase in their tax burdens, since they fully receive the subsidy component of 
the cash-flow income tax (see equation (24)). These generations are not affected by the 
initial asset price revaluations and therefore column three only contains the changes in 
the marginal products of the adjustment cost function which are of minor importance. 
The future generations are all hurt by the policy reform. 
In order to determine the efficiency effects of the policy change, we eliminate all income 

5Consumption of goods is taxed by 25 percent in the DP, but füll lifetime income also includes the 
consumption of l eisure. 
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Table 3: Unilateral Switch from DP to OP: Decomposing Generations' Utility Changes 

Year of 
Small open economy Large open economy 

Birth AT A# Af AU AT &FK,L AQ A Uc 

<1 
AT' AQ" A(X AL" 

-54 8.38 -6.77 0.00 1.70 1.08 -0.31 0.74 0.00 1.59 0.07 -0.10 -0.72 0.00 -0.83 
-40 6.61 -4.99 -0.03 1.53 1.11 -0.22 0.68 -0.03 1.49 0.03 -0.01 -0.66 0.00 -0.70 
-25 1.05 -0.24 -0.04 0.69 0.47 -0.02 0.39 -0.04 0.72 0.00 0.04 -0.28 0.00 -0.27 
-10 -3.04 2.99 -0.04 -0.08 -0.22 0.10 0.11 -0.04 -0.04 -0.02 0.02 0.00 0.00 -0.02 

0 -4.07 3.67 -0.04 -0.38 -0.49 0.12 0.00 -0.04 -0.35 -0.01 -0.01 0.00 0.00 -0.04 
10 -0.44 0.02 -0.04 -0.40 -0.47 0.04 0.00 -0.04 -0.41 0.00 -0.02 0.00 0.00 -0.03 
oo -0.40 0.00 -0.05 -0.38 -0.43 -0.08 0.00 -0.05 -0.48 0.01 -0.09 0.00 0.00 -0.10 



effects by using the transfer system outlined in section three. The compensated utility 
changes AUC which represent the changes in the excess burdens, are given in column four. 
In such a Barro-world the economy experiences an efficiency loss since the tax rate has 
to increase. During the transition, labor supply and the capital stock decrease gradually. 
Eliminating all intergenerational and international income effects will lead to an erosion 
of the tax base. Consequently the endogenous OP consumption tax has to increase during 
the transition6. The individual changes in the excess burdens are therefore growing with 
the remaining lifetime and during the transition. Compared to the income effects, the 
substitution effects are only of minor importance for the total utility change. The present 
value of the current and future changes in excess burdens sums up to 1.8 percent of the 
initial gross domestic product. 
The above equations (33) - (35) also explain the neutrality result from Bovenberg (1994, 
264-265). Suppose that the two tax wedges from equation (34) are identical, i.e. there is 
no initial trade imbalance. Shifting from DP to OP will immediatelly revaluate q = 1 — rp 

according to (35). From equation (33) we see that the cost of capital now will not change 
even in the short run. Firms will accordingly choose the same capital intensity. As a 
consequence the marginal product of labor doesn't change. Hence, by equation (5), the 
OP consumption tax is instantaneously back-shifted to labor; i.e. the wage drops by the 
füll amount of the tax which in turn leaves labor supply unaffected in the case of a balanced 
trade. Since net foreign assets are zero, there is no international income redistribution. 
On the left hand side of table 3 the first and the second column would completelly offset 
each other. 

In the following we simulate the same tax reform in a two-country model where the inter
national interest rate is endogenous. The home country switches unilaterally from DP to 
OP consumption taxation. The foreign country is assumed to adjust its DP consumption 
tax rate to balance the budget. The right side of table 2 presents the short, medium and 
long run effects on important domestic and foreign policy variables. Again, the stock of 
capital and the world interest rate are predetermined in the short run; the impact effect 
is zero. In the new steady state equilibrium the interest rate and the marginal products 
of capital and labor adjust simultaneously. Finally, on the new long run growth path the 
change in q and the tax rate change will again offset each other. 
As in the small open economy the policy reform will cause a redistribution towards older 
generations. Consequently savings decline and the world interest rate increases. The 
discounted stream of future net marginal profits is therefore lower compared to the small 
open economy and the asset price will drop slightly further on the stock market. The 
increase in the future interest rate reduces real wealth, as a consequence leisure and 
consumption demand will increase less compared to the small open economy. The tax 
base is slightly higher and therefore the OP tax rate will increase less. Both the stronger 
fall in q and the dampened increase in the tax rate will tend to decrease Investment, and as 
a result the capital stock decumulates further. Since the output fall and the consumption 
increase is dampened, the initial trade balance deterioration is only 32.7 percent. 
In the large open economy we can identify a second channel which transmits the domestic 
policy to the foreign economy. As before, the fall in the domestic asset price will have 

6This is in contrast with the fall of the tax rate in the Simulation without compensation, see table 2. 
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a negative wealth effect on foreigners depending on their Investment share in domestic 
assets. Additionally the long run increase in the world interest rate will deteriorate the 
foreign wealth position. As a consequence, foreigners increase their labor supply and 
savings and decrease their consumption demand on impact. This further boosts the 
deterioration of the domestic trade balance. The increase in the interest rate will also 
cause a drop in q* in the initial phase of the transition. Therefore Investment falls and 
the foreign capital stock decumulates until q* is back to its initial level. 
Düring the transition the reduced capital stock implies a lower wage rate and a temporarily 
lower gross return on capital in both economies. Because in the initial year mainly the 
older generations have changed their leisure demand, labor supply will increase in the 
domestic economy and fall in the foreign economy. Since savings have decreased in the 
domestic economy on impact, consumption demand will fall during the transition. The 
opposite happens in the foreign economy. As a consequence, the trade balance of the 
domestic economy improves and net foreign assets fall. In the long run, output has 
fallen by 0.5 and 0.6 percent in the domestic and foreign economy respectively. Similarily 
consumption has fallen by 1.2 and 0.1 percent respectively. 

Next we turn to the welfare effects which are presented in the right part of table 3. In the 
large open economy the older generations have to fully bear the increase of the tax on the 
old capital stock, see equation (26). On the other hand, this tax base is smaller compared 
to the previous destination based consumption tax regime which implicitly also included 
the (positive) net foreign assets. Therefore the tax bürden of the old generations declines, 
but much less as compared to the small open economy case. Younger generations again 
have to bear a higher tax bürden when labor income is taxed directly. Notice that the tax 
bürden for future generations again declines slightly due to the fall in the tax rate and the 
interest rate increase. The next column isolates the income effects which are solely due 
to changes in the marginal product of labor and the gross return on capital. The older 
generations will be hurt due to the fall in the gross return on capital, the middle aged 
generations will gain slightly due to the short and medium term increase of the marginal 
product of labor while the future generations again will lose due to the long run fall in the 
marginal product of labor. Now all generations who have savings in the first year of the 
transition will gain due to the immediate increase in net foreign assets, see equation (26). 
Note that in contrast to the small open economy case the youngest generation - born at 
the end of year zero - is not affected now. As before, behavioral changes are only of minor 
importance, therefore the sum of all the income effects explains most of the total utility 
change. Finally, redistributing back the income changes gives quite similar substitution 
effects as in the small open economy case. The present value of the efficiency loss is now 
1.9 percent of the initial GDP. 
The last part of table three describes the different income effects which change the welfare 
level of foreigners. The older foreigners suffer a capital loss on their domestic asset holdings 
and lose due to the fall in the gross return on capital. Consequently they decrease their 
consumption which results in a slightly lower tax bürden. The fall in the tax bürden of 
future generations might be due to the increase in the interest rate which reduces the 
present value of total consumption7. The second column isolates the welfare impact due 

7The increase in the interest rate also shifts consumption to later periods which further reduces the 
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to the revaluation of the factor prices. The older generations lose due to the fall in the 
gross return on capital while the middle generations benefit from the short run fall in the 
price of capital. Future generations again will be hurt by the fall in long run wages. The 
income effect due to the initial deterioration of net foreign asset position is given in the 
next column. This income effect must be opposite to the effect for domestic residents. 
Note however that since saving behavior during the life cycle differs considerably between 
the two countries - see figure 1 - younger foreigners in the initial period are not affected 
by this. Since the foreign consumption tax base increases during the transition. the tax 
rate will fall slightly. Compensating all income effects will result in almost no efficiency 
improvements AUc* in the foreign economy. The present value of these effects sums up 
to 0.1 percent of the initial foreign GDP. 

The question is now how our quantitative results from table 3 depend on some key as-
sumptions of our benchmark. Assuming that foreigners do not own part of the domestic 
capital stock, i.e. st = 1, has no effect on the long run equilibrium. In the short run the 
domestic elderly now have to bear the füll domestic asset price fall. Consequently they 
gain considerably less while middle aged generations lose more, and foreign residents are 
hardly affected any more8. The international redistribution effect will always favor the 
tax reforming country as long as foreigners hold some domestic equity. On the other hand 
the intergenerational redistribution via changes in tax burdens will be reversed when a 
country with a trade balance surplus switches to the OP consumption tax. In this case 
the elderly will face a higher net tax bürden and future generations will experience a lower 
net tax bürden. 
This completes the analysis of the unilateral tax reform. While the second Simulation 
could be interpreted as the appropriate scenario for the EU countries as a whole and the 
rest of the world, we next want to analyze macroeconomic adjustment and welfare effects 
within the EU when different countries switch to the OP consumption tax simultaneously. 

2. Multilateral tax reform: immediate vs. preannounced Implementation 

Table 4 presents the relative changes of the domestic and foreign macroeconomic variables 
when both countries switch to origin based consumption taxation in year one. Since the 
world interest rate is kept constant in the first year of the transition, the domestic and 
foreign price of capital fall by 21.3 and 12.7 percent respectively. Given a multilateral 
tax reform the international redistribution effect depends on both countries Investment 
shares in foreign equity capital s* and 1 — s t and on the difference between the tax rate 
levels in the initial equilibrium. A high invesment share in foreign equity capital will hurt 
a country and a high tax rate level will favour a country since it can expropriate foreign 
residents wealth relatively more. Given our benchmark parametrization, the international 
redistribution effect will now hurt the domestic residents. Their net foreign assets fall on 
impact by 8.4 percent. As a consequence labor supply decreases less compared to the 
last Simulation while aggregate consumption even falls on impact. The trade balance 
now deteriorates only slightly by 1.2 percent. During the transition labor supply will 
again increase while consumption further falls due to the decrease in real wealth. This 

present value of the tax bürden. 
8In the right part of table 3 the AQ columns are almost zero now, but the effects in the other columns 

change only slightly. 
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is mirrored by an improvement in the trade balance and a fall in the net foreign assets 
stronger than in the last Simulation. In the new long run equilibrium the capital stock 
is 0.5 percent lower and consumption has fallen by 1.1 percent. Turning to the foreign' 
economy we observe from the right side of table 4 that almost all variables change in the 
opposite direction on impact. Since the tax base has increased due to the initial trade 
balance surplus, the origin based consumption tax rate can fall which improves labor 
supply and consumption. Although consumption increases more than output, the trade 
balance still improves on impact due to the fall in Investment. The latter is explained by 
the increase in the world interest rate which further decreases q". Düring the transition 
the falling capital stock will decrease the wage rate. On the other hand, due to the 
improved net foreign asset position labor supply will fall and consumption will increase 
in the long run. 

Table 4: Multilateral Switch from DP to OP: 
Macroeconomic Effects (in % from Initial Value) 

Domestic Economy Foreign Economy 

1 10 oo 1 10 oo 

K 0.0 -0.2 -0.5 0.0 -0.1 -0.7 
L -0.6 -0.4 0.1 0.2 0.0 -0.2 
Y -0.4 -0.3 -0.1 0.1 0.0 -0.3 
C -0.3 -0.6 -1.1 0.2 0.3 0.4 
TB -1.2 5.0 17.7 1.2 -5.0 -17.7 
F -8.4 -12.5 -18.1 8.4 12.5 18.1 
FL 0.2 0.1 -0.2 -0.1 -0.1 -0.2 
®K -0.3 -0.1 0.0 -0.1 -0.1 0.0 
r 0.0 0.2 0.4 0.0 0.2 0.4 
? -21.3 -21.1 -21.0 -12.7 -12.7 -12.6 
TP 21.0 21.0 21.0 12.6 12.6 12.6 
s 8.8 8.9 9.1 7.7 7.6 7.5 

Turning to the welfare effects of table 5 we notice first that the changes in the individual 
tax burdens of the domestic economy are quite similar to thouse in the previous Simu
lation. The income effects due to changes in the marginal products have the same sign, 
but they are now, as one would expect, much smaller. The main difference appears in the 
next column which captures the effects of the impact asset price revaluation. As already 
explained above, domestic savers experience now a negative income effect. After redistri-
bution the domestic substitution effects again sum up to 1.9 percent of the initial GDP. 
Summing up the different income and uncompensated substitution effects, the utility of 
the older domestic generations increases but much less than in the previous Simulation. 
The loss of the future generations is almost the same as before. 
Next we turn to the welfare effects for the different foreign generations in the right part 
of table 5. The tax bürden of the older foreign generations increases. Since the initial 
net foreign asset position is negative in the foreign economy, the switch to the origin 
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Table 5: Multilateral Switch from DP to OP: 
Decomposing Generations' Utility Changes 

Domestic economy Foreign economy 
Year of 
Birth AT &FK,L AQ ACT AU AT* AQ" A(/=" <1 

-54 1.08 -0.10 -0.60 0.00 0.38 -0.66 -0.05 0.58 0.00 -0.14 
-40 1.02 -0.07 -0.55 -0.03 0.34 -0.62 -0.02 0.53 0.01 -0.09 
-25 0.41 -0.01 -0.31 -0.04 0.05 -0.16 0.02 0.22 0.01 0.08 
-10 -0.20 0.04 -0.09 -0.04 -0.25 0.18 0.01 0.00 0.01 0.19 

0 -0.44 0.04 0.00 -0.04 -0.38 0.19 0.00 0.00 0.01 0.18 
10 -0.43 0.01 0.00 -0.04 -0.40 0.18 0.00 0.00 0.01 0.17 
00 -0.41 -0.03 0.00 -0.05 -0.42 0.18 -0.04 0.00 0.01 0.13 

based consumption tax will increase the tax base of the elderly and consequently their 
tax bürden. On the other hand, the tax bürden for younger and future generations 
decreases. Income effects due to factor price adjustments are similar as in the domestic 
economy and foreigners who have savings in the initial equilibrium experience a positive 
income effect due to the immediate asset price adjustment. Summing up all income effects 
and uncompensated substitution effects, the utility of the elderly in the first reform year 
decreases. On the other hand future foreign generations now gain due to the lower tax 
bürden. Finally, redistributing back all the income effects we observe a slight improvement 
in efficiency due to the decrease in the tax rate. The present value of all the efficiency 
changes sums up to 0.5 percent of the initial GDP. 
In all our previous simulations the switch from DP to OP is unexpected by individuals and 
completed after one period. Such a scenario is quite unrealistic, since such a tax reform 
is usually implemented with a considerable time-lag due to the legislative process. In our 
last Simulation we therefore assume that the multilateral switch to the OP is announced 
two years in advance of Implementation. In the first and the second year of the transition 
(before the move towards the OP) the DP tax rate is endogenous to balance the budget. 
In the third year the OP regime is introduced and the OP tax rate is set endogenously. 
Since the long run effects are exactly the same as in table 4 and 5 we can concentrate 
on the short run dynamics before and after the actual reform. Table 6 describes the 
macroeconomic adjustment in the first four years of the transition. 
On impact, the domestic price of capital falls by 5.2 percent, while the foreign price of 
capital even increases by 3.4 percent. This will lead to asymetric short run Investment 
responses in the two countries. While the capital stock decreases sharply in the domestic 
economy until the actual Implementation of the reform, the capital stock increases in the 
foreign economy. The impact revaluation will also increase domestic net foreign assets 
by 7.6 percent in the first period. Domestic consumers now expect that their real wage 
will fall in period three. Consequently they increase their labor supply and decrease their 
consumption. The trade balance therefore improves dramatically during the pre-reform 
periods, and since the increased savings are not used for domestic Investment, net foreign 
assets also increase enormously in period two and three. Note that since the tax base 
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Table 6: Preannounced Multilateral Switch from DP to OP: 
Macroeconomic Effects (in % from Initial Value) 

Domestic Economy Foreign Economy 

l 2 3 4 1 2 3 4 

K 0.0 -0.5 -1.1 -1.1 0.0 0.4 0.7 0.7 
L 1.5 1.5 -1.1 -1.1 -1.2 -1.1 0.5 0.5 
Y 1.1 0.9 -1.1 -1.1 -0.8 -0.7 0.6 0.6 
C -1.6 -1.6 -0.4 -0.4 1.2 1.2 0.2 0.2 
TB 101.8 102.0 -17.0 -16.1 -101.8 -102.0 17.0 16.1 
F 7.6 13.3 19.3 -0.8 -7.6 -13.3 -19.3 0.8 
FL -0.5 -0.6 -0.0 -0.0 0.4 0.4 0.1 0.1 
®K -5.2 -5.5 0.2 0.2 3.4 3.6 -0.4 -0.4 
r 0.0 -0.1 -237.1 0.1 0.0 -0.1 -237.1 0.1 
q -5.2 -5.5 -5.9 -21.1 3.4 3.6 3.9 -12.9 
Tc*p 25.4 25.4 21.2 21.2 14.8 14.8 12.4 12.4 
s 11.8 11.9 -7.8 8.7 5.2 5.1 17.7 7.8 

decreases, the endogenous DP consumption tax rate has to increase slightly before the 
reform year. Exactly the opposite happens in the foreign economy during the first two 
years. In year three foreign residents will increase their saving rate to 17.7 percent and 
although domestic residents absorb part of these assets, the world interest rate turns 
negative. As a consequence q will fall in both economies after the reform year almost 
to its long run level. The future price of capital and the OP tax rate now determine 
the Investment demand in every country, see equation (32). Starting in the reform year 
Investment and consumption will increase again in the domestic economy. Since at the 
same time output will fall due to reduced labor supply, the trade balance deteriorates 
dramatically and net foreign assets fall in the next period. Exactly the opposite happens 
in the foreign economy. After the reform year all variables will move gradually towards 
their long run levels as reported in table 4. 

Table 7 sums up the welfare effects of a preannounced reform. Compared to all the 
previous simulations we notice some important differences. Now the short run price ad-
justments in the AFK,L column and the short run substitution effects have quite significant 
welfare implications. In the domestic economy the oldest generation experiences a dra-
matic income loss due to the fall in the gross return on capital. Middle aged generations 
on the contrary will gain slightly due to the fall in the price of capital. From the above 
discussion we know that savings and labor supply will increase before the Implementation 
of the new tax system but fall dramatically afterwards. As we observe from the AUc 

column this behavioral responses imply dramatic efficiency losses for some middle aged 
generations. The aggregate loss in the domestic economy now sums up to 18.3 percent of 
the initial GDP. Except for the oldest generation the aggregate welfare effects are quite 
similar to those reported in table 5, but nevertheless their composition could be quite 
different for some generations. 
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Table 7: Preannounced Multilateral Switch from DP to OP: 
Decomposing Generations' Utility Changes 

Domestic economy Foreign economy 
Year of 
Birth AT A FK,L AQ AC/c AC/ AT* 

o» o
 AC/=" A(/* 

-54 0.15 -1.80 0.54 0.00 -1.34 -0.08 1.59 -0.52 0.00 1.17 
-40 1.09 -0.03 0.50 -1.23 0.32 -0.67 -0.10 -0.48 1.24 -0.10 
-25 0.54 0.10 0.28 -0.77 0.10 -0.23 -0.10 -0.20 0.58 0.03 
-10 -0.16 0.06 0.08 -0.24 -0.29 0.18 0.03 0.00 0.01 0.24 

0 -0.47 0.00 0.00 0.00 -0.49 0.23 0.09 0.00 -0.06 0.29 
10 -0.45 -0.03 0.00 -0.05 -0.46 0.19 0.03 0.00 0.01 0.21 
oo -0.41 -0.03 0.00 -0.05 -0.42 0.18 -0.04 0.00 0.01 0.13 

In the right part of Table 7 we observe exactly the opposite pattern for the foreign econ
omy. Here the aggregate efficiency gains sum up to 12.8 percent of the initial GDP. 

VI. Concluding Remarks 

The Integration of the national commodity tax systems is still one of the major reform 
projects on the move towards a single European market. In this paper we have ana-
lyzed the short, medium and long run effects of a radical reform option for the future 
European VAT system. Using a dynamic Simulation model of an open economy we have 
demonstrated that the effects of a switch to the OP consumption taxation on impor-
tant macroeconomic variables could be very significant. Such a reform would generate 
considerable welfare redistributions across generations and countries in and outside the 
European Union. Finally, in a realistic setting with variable labor supply also quantitively 
important efficiency effects have to be taken into account. 
These results of course have to be interpreted with some caution due to the chosen numer-
ical parameter values and the strong assumptions underlying the model. If the economic 
agents would be more altruistic the intergenerational redistributions would be dampened 
by appropriate adjustments in the bequest levels. Furthermore the spillovers of domes
tic tax policies to foreign countries operate solely through the integrated world capital 
market. Since in the model both countries produce the same good, the second impor
tant transmission channel through changes in relative commodity prices is automatically 
excluded. A useful extension of the model therefore would be to disaggregate into dif-
ferent commodities. Such a model would also allow for an examination of non-uniform 
commodity taxes. A more realistic modelling would also have to include features such as 
liquidity constraints and labor market imperfections. Finally, future research could also 
extend the current model to a three-country world where two countries Substitute the OP 
for the DP. Such a setting would facilitate a deeper analysis of the international spillovers 
generated by regional economic Integration. 
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