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Abstract
This paper extends benchmark OR model with consumption tax reform, based
on “New open economy macroeconomics” framework, and analyzes responses
of consumption tax reduction to output, consumption, exchange rate. Our
analytical results show that a unilateral cut in consumption tax rate for domestic country results in a domestic depreciation, generates a domestic boom
in which both output and consumption increase in the short-run and longrun. We focus on the dynamic Laffer effects to happen by numerical solutions
from our derived analytical solutions, in the sense that it has positive budgetary consequences for the country which implements it. So both government
and residents can get benefits from a consumption tax cut.

Keywords
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1. Introduction
A consumption tax is a tax on spending on goods and services. With the Bush
tax cuts in the US from 2001 due to expire soon and debates about raising tax rates
further to cut the US government deficit soon to follow, the effect of consumption
tax reform is coming up again not only in public but also in academic discussions.
What are the implications of consumption tax reform for macroeconomic and
government budgetary consequences? The model presented in this paper extends
OR model to incorporate consumption tax so as to analyze this question.
The Laffer curve is a representation of the relationship between rates of taxation and the resulting levels of government revenue. Proponents of the Laffer
curve claim that it illustrates the concept of taxable income elasticity. The original idea for the Laffer curve is a hump-shaped relationship between government
DOI: 10.4236/tel.2017.73025 March 16, 2017
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revenues raised by taxation and all possible ranges of taxation rate. Furthermore,
much of academic excellences have extended this concept in a dynamic scoring.
The core view for dynamic Laffer curve (or effects) to happen is that tax cuts today will increase economic growth and generate more tax revenues in the future.
But most of the studies are based on the endogenous growth model.
Ireland [1] shows that in a simple convex model of endogenous growth, the
expansionary effects of a deficit-financed tax cut are strong enough to pay off the
government debt in the long run. A permanent reduction in marginal rates of
income tax can provide for both real economic growth and long-run government budget balance which implies the existence of dynamic Laffer effects. However, Mendoza [2] examines the grow effects of tax policy in the class of endogenous grow models driven by human capital accumulation. The numerical simulations results confirm inexistence of dynamic Laffer effects. Novales and Ruiz
[3] also use an endogenous growth model with human capital accumulation.
They show that dynamic Laffer effects can arise given by initial income tax rate
of 23 percent. Bruce and Turnovsky [4] believe that the dynamic Laffer effects
can never happen if intertemporal elasticity of substitution is lower than unity.
All of this literature above is under closed-economy endogenous growth models
to study this issue. However, Mankiw and Weinzierl [5], Trabandt and Uhlig [6]
believe that, due to the necessity of growth impact of tax cuts in endogenous
growth models, it has more sense to put this issue in neoclassical Real Business
Cycle (RBC) framework to observe how much tax cut pays for itself. The larger
value the degree of self-financing is, the lower possible the dynamic Laffer effects
emerge. They find that the degree of self-financing for income tax is 17 percent
using standard calibrated parameter values, which means lower possible of the
dynamic Laffer effects.
Ganelli and Tervala [7] also stress that the dynamic Laffer effects are likely to
emerge in endogenous growth model models above due to the fact that the
growth impact of tax cuts are so large to offset all of losses for government taxation revenue today under the assumption of endogenous growth. So they use
numerical simulation methods to show that under the NOEM framework, both
income and consumption unilateral tax rate reductions have resulted in negative
budgetary consequences for the country which implement them. Their results
have important implications for the study of the dynamic Laffer effects under
open economic dimension contrary to closed-economy dimension.
This paper takes consumption tax reforms in open economies for example to
study dynamic Laffer effects using two-country sticky-price “New Open Economy Macroeconomic”(NOEM) paradigm developed by Obstfeld and Rogoff [8]
[9]1. This allows us to take into account the impact of a tax cut not only on the
long-run equilibrium but also on the short-run in which output is demand determined stemming from the presence of nominal rigidities, as well as macroeAn open economy is an economy in which there are economic activities between the domestic
community and outside. People and even businesses can trade in goods and services with other
people and businesses in the international community, and funds can flow as investments across the
border.
1
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conomic dynamic effects. To the best of our knowledge, the only paper that has
so far studied the macroeconomic and budgetary implication of tax reform under NOEM paradigm is contributed by Ganelli and Tervala [7]. The main contribution from their paper in our exercise is that we can derive analytical solutions, and use a simple graphical apparatus, which can give us an intuitive explanation, to illustrate our issue rather than numerical simulation applied by
them. Since we can gain analytical solutions, it allows us to evaluate the changes
of total revenue collections more rigorously using numerical solution. More
importantly, contrary to their exercise, which consumption tax cuts have a negative effect on budgetary consequence, our results show that consumption tax
cuts yield dynamic Laffer effects. Our exercise of consumption tax cuts in this
paper deriving the fact opposed from their numerical experiment that dynamic
Laffer effects emerge in open economies is interesting results. We also hope that
this paper associated with their paper can stimulate further research for dynamic
Laffer effects under the NOEM framework.
The paper proceeds as follows: next section describes the model in detail; Section 3 discusses the effects of a cut in consumption tax rate; Section 4 focuses on
budgetary impact of tax cut; Section 5 concludes.

2. The Model
The model presented in this section is an extention of OR [8] [9]. There are two
countries in the world, which we label Home and Foreign. The world is populated by a continuum of infinitely-lived agents. Every agent being both house-

hold and firm is indexed by z ∈ [ 0,1] . Home agents are located in the interval
[0, n], while foreign agents are on the interval (n, 1]. Total world population is
normalized to 1. In this paper we restrict our attention to producer currency
pricing (PCP) just as OR model. In the presentation of the model below we will
introduce domestic equations. Due to the symmetry of the model, the foreign
agents can be assumed to be analogous to domestic equations. So we will mainly
present the optimization problem of the domestic agent. We use notation “*” to
denote foreign variables.

2.1. The Representative Agent
Agents can derive utility from consumption of a composite good, leisure and
real balances. Agents supply labor in the perfectly competitive labor market, receive shares of profits from firms and real transfer from the government.
The domestic agent’s optimization problem can therefore be interpreted as

Ut
=

∞



s =t



∑ β s −t log Cs + χ log


Ms k 2
− ls ( z ) 
Ps 2


(1)

Subject to the budget constraint

M t + Pt Bt +1 = Pt (1 + rt ) Bt + M t −1 + wt lt ( z ) − τ tC PC
t t + π t + PT
t t

(2)

where the subscript t refers to time, 0  β  1 is discount factor, χ and κ
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positive parameters. C is a composite good and representing consumption and P

is the price index together with it. l ( z ) is the household’s supply of labor for
good z. The only asset they trade is a nominal bond denominated in the currency of the domestic country, that we denote with D. it is the nominal interest
rate on this bond between t and t + 1. M t −1 denotes nominal money balances
held at the beginning of period t. wt is the nominal wage paid to the household
in a competitive labor market. π t is the household’s share of profits from domestic firms. Tt denotes real transfer from the government. τ tC is a consumption tax included in price, and thus τ tC − 1 denotes tax rate on household’s
consumption. We have τ tC ≥ 1 . The government implements the consumption
tax cut if τ tC decreases. Obviously, our setup reduce to OR model when

τ tC = 1 , which means the government doesn’t deliver consumption tax on households2.

Let c ( z ) be a home individual’s consumption of product z. The consump-

tion index is given by
θ

θ −1 θ −1
1

C = ∫ ( c ( z )) θ 
0


(3)

where θ  1 is the elasticity of substitution between any pair of individual
goods. The corresponding price index is

(

1
n
1−θ
P  ∫0 p ( z ) dz + ∫ ep* ( z )
=
n


)

1−θ

1

 1−θ


(4)

where p ( z ) is the price of good z denominated by domestic currency, p* ( z )
is the foreign currency price of foreign good z and e is the nominal exchange rate
which is defined as the price of the foreign currency in terms of the domestic
currency. We assume that the law of one price holds. This implies that the home
and foreign consumer prices indexes are linked by the purchasing power parity
(PPP) relationship P = P* E .
Solving the optimization problem presented above yields the following firstorder conditions:

=
Ct +1 β

τ tC
(1 + rt +1 ) Ct
τ tC+1

(5)

w
τ PCt

(6)

klt ( z ) =

t
C
t t

1 + it +1
Mt
= χτ tC Ct
Pt
it +1

(7)

Equation (5) is the Euler equation for optimal domestic consumption including consumption tax. Equation (6) is labor-leisure trade-off equation, which
equates the marginal disutility of labor with the marginal utility of the consumption. Equation (6) shows that higher consumption tax lower labor supply for
given by levels of the real wage and consumption. Equation (7) equates the marSuch setup is available for tractability reasons.

2
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ginal utility of real balances to the opportunity cost in terms of consumption,
which money demand is a positive relation with consumption tax.

2.2. Firms
For simplicity it is assumed that output is equal to labor input. Thus

yt ( z ) = lt ( z )

(8)

where y ( z ) is output of firm z. We also assume that each firm enjoys a certain
degree of monopolistic power in the production of its differentiated good. Under
this assumption, demand for the output of firm z is given by
−θ

 p (z) 
w
y (z) =  t
 Ct
 Pt 
d
t

(9)

where Ctw denotes world aggregate consumption given by Ctw = nCt + (1 − n ) Ct* .
In the absence of price rigidities, the profit maximization process would imply
that the price of each differentiated good is given by a simple mark-up over
wages, according to the equation

pt ( z ) =

θ
wt
θ −1

(10)

2.3. Government
It is assumed that there is no government spending and real transfer to households can be financed through consumption tax or seignorage3. The government
budget constraint, expressed in per-capita terms, is given by

=
Tt

M t − M t −1
+ τ tC − 1 Ct
Pt

(

)

(11)

2.4. The Initial Steady State
We consider an initial steady state where net foreign assets are zero for both
*
countries ( D=
D=
0 ). Under this assumption we have, applying the zero
0
0
subscript to denote the initial steady state:

C=
y=
0
0

1 θ −1
kτ 0C θ

(12)

2.5. Short-Run Nominal Rigidities and Log-Linearization
We also introduce short-run nominal rigidities in the form of one period preset
prices in the currency of the producer as in OR model. In terms of notation, in
the log-linearized version of the model, we will denote short-run variables using
tildes, and long-run variables using hats. In the short run, nominal producer
prices p ( h ) and p * ( f ) are predetermined; that is, they are set a period in
advance but can be adjusted fully after one period.
In order to solve our model, we should resort to log-linearization. Table 1
summarizes the log-linearization of the model around the initial steady state
In what follows we keep money supply constant, therefore abstracting from seignorage in practice.

3
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Table 1. Summarizes the log-linearization of the model around the initial steady state
presented above.
=
P np ( h ) + (1 − n ) ( e + p * ( f ) )

(13)

δ
Cˆ= C +
r
1+ δ

(14)

r
Pˆ − P
M − P = C −
−
+ τˆC
δ
1+ δ

(15)

Pˆ = Mˆ − Cˆ − τˆC

(16)

yˆ pˆ ( h ) − Pˆ − Cˆ − τˆC
=

(17)

(

)

y =
−θ p ( h ) − P + C w

(18)

Dˆ = y − C − (1 − n ) e

(19)

Cˆ = δ Dˆ + pˆ ( h ) − Pˆ + yˆ

(20)

e= P − P *

(21)

y = C w = −τˆC ,w

(22)

1
yˆ w = Cˆ w = − τˆC ,w
2

(23)

w

Note: Home real interest rate are given by Fisher equation 1 + rt +=
1
steady-state interest rate; We define τˆC ,w ≡ nτˆC + (1 − n )τˆ*C

Pt
1− β
is initial
(1 + it +1 ) ; δ ≡ i0 =
β
Pt +1

.

presented above4.
Due to the symmetry of the model, only the domestic equations, the PPP equation, and the world goods market equilibrium equation are reported. Equations
((13) to (23)) are log-linearized versions of price index, the Euler equation, the
short-and long-run money demand equations, the labor-leisure supply equation,
the demand equation, the short-and long-run current account equations, the
PPP equation and the short-and long-run world goods market equilibrium condition.

3. Effects of a Cut in Consumption Tax Rate
In this section we look at the domestic and international macroeconomic effects
under a reduction in consumption tax rate.

3.1. Two Basic Relationships of the Model
In order to observe the effects of the policy of a reduction in consumption tax
rate, it is useful to combine the various equations so as to obtain two basic relationships, which can provide a simple and intuitive graphical solution of the
model.
Combining the PPP equation, the Euler equation, the money demand equation, and their foreign counterparts, we can derive the below relationship beFor simplicity, in what follows we assume the policy of permanent consumption tax rate cuts (i.e.

4

τˆC = τ C ), so log-linearized version of consumption Euler equation reduces to Equation (14) from
δ
Cˆ =C +
r + τ C − τˆC .
1+ δ
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tween short-run relative consumption and the nominal exchange rate:

(

) (

e =
− C − C * − τˆC − τˆ*C

)

(24)

Equation (24) is similar to “MM” curve in OR model. It expresses the fact that
an increase in domestic consumption with respect to foreign, by increasing
money demand for a given level of the money supply, requires an appreciation
of the domestic currency (a decrease in e ) so as to keep equilibrium in the
money market. We also refer this mechanism to as the “money demand” effect
just like Ganelli [10] [11].
Combining the other equations of the model can follow a second relationship
between the nominal exchange rate and relative consumption. In detail, combining the domestic and foreign long-run demand equations and current account equations as well as labor-leisure supply equations, we can derive the following equation:

2θ (1 − n )  ˆ ˆ * θ − 1 C

=
τˆ − τˆ*C 
Dˆ
C −C +

δ (1 + θ ) 
2θ


(

)

(

)

(25)

In order to eliminate D̂ we can apply the short-run current account equations. Subtracting from Equation (20) its foreign counterpart and using the fact
that the hypothesis of one period prices rigidities and domestic and foreign demand equations imply y − y * =
θ e , we get:

(

)

Dˆ =(1 − n ) (θ − 1) e − C − C * 



(26)

Combining Euler equation (14) and its foreign counterpart it can be easily
shown that relative consumption follows a unit root process (i.e.
Cˆ − Cˆ * =C − C * ) just as OR model. Combining Equation (25) with Equation
(26), and making use of the “unit root” result we can eliminate D̂ and get a
second relationship between nominal exchange rate and relative consumption
which is similar to the one called “GG” curve in OR model.
=
e

δ (1 + θ ) + 2θ   *
1
C −C )+
(τˆC − τˆ*C )
(
2
δ (1 + θ )
δ (θ − 1)

(27)

Obviously, Equation (27) presents a positive relationship between e and
C − C * . Equation (27) describes another mechanism at work in the model,
which goes in the opposite direction contrasted to the “money demand” effect.
From Equation (26) we can know the fact that an increase of relative consumption worsens the domestic current account, thus putting a pressure for depreciation of the domestic currency (an increase in e ). We can call this mechanism as
“current account” effect.
Figure 1 describes a graphical representation of Equations ((24) and (27)) for
*C
ˆC τˆ=
no consumption tax policy (i.e. τ=
0 ). The intuition for the downward
sloping shape of Equation (24) is “money demand” effect, which we have just
mentioned, while “current account” effect implies the upward sloping shape of
Equation (27). This graphical apparatus will be useful in what follows in order to
provide some intuition for the macroeconomic effects of the policy changes
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Figure 1. A graphical representation of Equations ((24) and (27)) for no consumption tax
policy.

Figure 2. The effects of a cut in domestic consumption tax rate compared to foreign.

which we are considering.

3.2. Comparing Cuts in Consumption Tax
Figure 2 illustrates the effects of a cut in domestic consumption tax rate compared to foreign (i.e. an decrease in τˆC − τˆ*C ).
An asymmetric reduction in domestic consumption tax rate relative to foreign
( τˆC − τˆ*C  0 ) implies a higher level of e (a domestic depreciation) for any
given relative consumption ( C − C * ) according to the graphical terms, and this
policy moves Equation (24) upward while Equation (27) rightward (see Figure
2). The new equilibrium will arrive at the new intersection point EQ1 compared
to original point in Figure 2. This shows that the level of relative consumption
will be higher while the level of nominal exchange rate will be higher.
The intuition for the result that domestic consumption increases more compared to the foreign consumption is obviously due to the fact that domestic
agents get lower consumption tax rate than its foreign counterparts. The depreciation of domestic currency is due to “money demand” effect as follows: Since
331
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money demand is a positive relation with consumption including taxes, cuts in
consumption tax rate has a negative effect on domestic money demand, which is
stronger than the effect of the increase in real consumption excluding taxes due
to our parameterization. As a result, the fact that domestic consumption increases more relative to the foreign consumption raises domestic currency demand, but an asymmetric reduction in domestic consumption tax rate relative to
foreign reduces domestic currency demand more. Finally, domestic currency
demand is decrease associated with domestic depreciate so as to restore equilibrium in the money market.
Because of y − y * =
θ e , we can conclude that the depreciation of the nominal
exchange rate also means a increase in domestic output relative to foreign. The
expenditure switching effect is at work, which shifts demand from foreign goods
to domestic goods due to the fact that the prices of foreign goods become cheaper in the presentation of the depreciation of the domestic currency and the
short-run price rigidities.

3.3. Long-Run Effects
Starting by the “unit root” result ( Cˆ − Cˆ * =C − C * ), we can know that the effect
of the policy changes on relative consumption in the long-run will be the same
as in the short-run. A cut in domestic consumption tax rate compared to foreign
thus implies an increase in domestic consumption relative to foreign both in the
short run and in the long run.
So as to better figure out the long-run mechanism of this policy, it is valuable
to get its effect on the long-run net foreign asset position of the domestic country D̂ . After combining Equations ((24) and (27)) in order to denote C − C *
as a function of policy variables only, we apply the “unit root” result to find an
expression which can be used to eliminate Cˆ − Cˆ * in Equation (25), generating
the following reduced form for D̂

(1 − n )(θ − 1) ˆC ˆ*C
−
Dˆ =
τ −τ
δ (1 + θ ) + 2

(

)

(28)

Since the coefficient on right-hand sides in Equation (28) is negative, a cut in
domestic consumption tax rate compared to foreign (i.e. τˆC − τˆ*C  0 ) has a
positive effect on the net foreign asset of the domestic country.
The intuition for this result is due to the increase in relative consumption in
the short run associated with the short-run increase in relative output, but the
latter dominates the upper, so domestic households will increase long-run financial position relative to its foreign counterparts.
In order to observe the influence on long-run output, we combine the labor-leisure supply Equation (17), the demand Equation (18), the long-run current account Equation (20) with their foreign counterparts, and it yields:

(

1
1
yˆ − yˆ * =
−
δ Dˆ − τˆC − τˆ*C
2 (1 − n )
2

)

(29)

On the one hand, the negative proportion between yˆ − yˆ * and D̂ explains
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the fact that the wealth transfer associated with a net foreign asset position enables home residents to work less, and consume more than their foreign counterparts, which it means that “current account” effect is at work. As a result, a
cut in domestic consumption tax rate compared to foreign which increase net
foreign asset position of domestic country from Equation (28) will decrease relative long-run output of both countries. On the other hand, a cut in domestic
consumption tax rate compared to foreign (i.e. τˆC − τˆ*C  0 ) increases yˆ − yˆ *
according to the second term on the right-hand side in above equation. The intuition behind the result is that a cut in domestic consumption tax rate compared to foreign increases the opportunity cost of leisure for domestic agents
relative to foreign counterparts, so this pushes domestic agents to decrease their
long-run leisure in contrast with foreign, in the sense that domestic agents increase their long-run output with respect to foreign agents. Furthermore, we
combine Equations ((28) and (29)) to derive analytical expression of relative
output in the long run

1+ δ
τˆC − τˆ*C
δ (1 + θ ) + 2

−
yˆ − yˆ * =

(

)

(30)

Obviously, from this result we can conclude that the latter mechanism dominates the “current account” effect, so the policy of consumption tax cuts increase
relative long-run output of both countries.
It is well known that a in a two-country model like the one we are presenting
the level of a generic domestic variables can be decomposed as follows:

(

)

x = x w + (1 − n ) x − x* , so we can easily derive analytical solutions of domestic

consumption and output both in the short run and in the long run in order to
analyze the response of a reduction in domestic consumption tax rate to both
nominal and real revenue collection in the next section. Those results are reported in Table 2, where analytical solutions of nominal exchange rate (35) derive from combining Equations ((24) and (27)).
From Table 2 we easily know that a unilateral cut in consumption tax rate for
domestic country (i.e. τˆC  0 and τˆ*C = 0 ) yields a domestic boom, since the
Table 2. Summarizes analytical solutions of domestic variables.

(1 − n )θ + δ (θ + 1) + 1 + n τˆC − (1 − n )  2 + (θ + 1)(1 + 2δ ) τˆ*C
y =
−
δ (1 + θ ) + 2
δ (1 + θ ) + 2
2

(1 − n )(θ − 1) 1 + δ (θ + 1) (1 + δ )  τˆC − (1 − n )(1 + δ )(θ + 1) τˆ*C
− n +
C =


2θ + δ (1 + θ ) 
θδ (1 + θ ) + 2θ  
θδ (1 + θ ) + 2θ 


(31)

(32)

2δ + 2 + nδ (θ − 1) C 1
δ (θ − 1) *C
yˆ =
τˆ − (1 − n )
τˆ
−
2
δ (1 + θ ) + 2
2 δ (1 + θ ) + 2 

(33)

1
(θ − 1) (δ (1 + θ ) ) + 1  C 1 − n θδ (θ − 1) − 2 (δ + 1)  *C
 τˆ −
−  n + (1 − n )
Cˆ =

 τˆ
2θ 
δ (1 + θ ) + 2
θ (δ (1 + θ ) + 2 ) 
 2



(34)

(θ + 1)(1 + δ ) τˆC − τˆ*C
−
e =
eˆ =
(
)
θδ (1 + θ ) + 2θ

(35)
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policy increases domestic consumption and output not only in the short run but
also in the long run, makes domestic currency depreciate(i.e. nominal exchange
rate increases).

4. Does Consumption Tax Rate Reduction Lead to the
Dynamic Laffer Effects?
In the section we estimate the response of a unilateral cut in consumption tax
rate for domestic country to both domestic nominal and real revenue collection
both in the short run and in the long run. For simplicity we also assume that
government can only deliver two kinds of taxations: income tax and consumption tax, which follow Ganelli and Tervala [7] setup.

4.1. Nominal Revenue Collection (NRC)

(

)

(

)

(36)

(

)

(

)

(37)

 ≡ u τˆ I + w + l + (1 − u ) τˆC + C + P
NRC
 ≡ u τˆ I + wˆ + lˆ + (1 − u ) τˆC + Cˆ + Pˆ
NRC

where the definition of the short-run and long-run NRC can derive from
households budgetary constraint Equation (2), τˆ I denotes changes in income
tax rate in the spirit of setup of τˆC . u is the share of income tax on total taxes
and 1-u is the proportional of consumption tax on total taxes in the initial steady
state. Equations ((36) and (37)) present the changes of total nominal revenue
collection for government both in the short and long run.
In the short run, we can easily know that=
w p=
( z ) 0 due to both price ri
gidity and Equation (10), l = y from Equation (8). We also can derive

P= (1 − n ) e using the hypothesis of one period price stickiness in price index
wˆ pˆ=
Equation (13). In the long run,=
( z ) Pˆ holds due to the symmetric
steady state, and from the long-run money demand Equation (16) we can derive
Pˆ =−Cˆ − τˆC . Since we restrict the attention to a reduction in consumption tax
rate, there is no income tax impact (i.e. τˆ I = 0 ). Finally, we can derive reduced
form for both Equations ((36) and (37)) respectively:

(

 = uy + (1 − u ) τˆC + C + (1 − n ) e
NRC

(

 = u −Cˆ − τˆC + yˆ
NRC

)

)

(38)
(39)

In order to derive analytical expressions for both short-run and long-run
NRC, we substitute Equations ((31), (32) and (35) into (38)), while plugging
Equations ((33) and (34) into (39)), yielding the reduced form only including
policy variable τˆC (because we have already assumed the foreign consumption
 . However, due to the
 and NRC
tax at unchanged level, τˆ*C = 0 ) for NRC
complexity of parameter expressions of coefficients in above both reduced-form
equations only including policy variable τˆC , it is not straightforward to tell
coefficient signs on right-hand sides in two RRC equations above, so we resort to
numerical solutions using calibrated parameters as follows. In order to compare
with the numerical simulation result of Ganelli and Tervala [7], we also follow
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the benchmark parameters applied their paper. The elasticity of substitution
between differentiated goods θ is equal to 11. The discount factor β is set to
0.94, which means a steady-state interest rate of about 6 percent (i.e. δ = 0.06 ).
The scale of both countries is assumed to be of equal size, implying n=0.5. Initial
income tax rate is set at 1 − τ 0I =
0.2 , implying τ 0I = 0.8 . Initial consumption
tax rate is equal at 1 − τ 0C =
0.08 , implying τ 0C = 0.92 . Initial nominal wage w0
is normalized to 1, combining θ = 11 with equation (10) implies that

=
P0 p=
1.1 . Equation (12) implies that in the initial steady-state the fol0 (z)
lowing equation holds:

(

)

(

((

)

)

(

) )

NRC0 = 1 − τ 0I w0 l0 + 1 − τ 0C P0 C0 = 1 − τ 0I w0 + 1 − τ 0C P0 l0

We can therefore present the portion of initial income taxation on total taxations as

(1 − τ ) w l
u≡
I
0

NRC0

0 0

(1 − τ ) w
=
(1 − τ ) w + (1 − τ ) P
I
0

I
0

0

C
0

0

0

We get u = 0.7 after substituting out of parameters calibrated and into equation above.

 = −0.64τˆC . A 1 per = −1.99τˆC and NRC
Furthermore, we easily find NRC

cent reduction in consumption tax rate has resulted in 1.99 percentage increases
in nominal revenue collection in the short run as well as 0.64 percentage decreases in the long-run steady state. The results are clearly contrary to their numerical simulation exercise where cut in consumption tax decreases nominal
revenue for government budget.

4.2. Real Revenue Collection (RRC)
An advantage of NOEM paradigm is monetary model with nominal rigidity, so
we can analyze the response of tax reform to not only nominal revenue collection but also real resources available to government—that is real revenue collection (RRC), under the same framework. We can similarly define RRC abstracting from impact of price index on tax revenue.

(

)

(

)

(40)

(

)

(

)

(41)


= u τˆ I + w + l − P + (1 − u ) τˆC + C
RRC

RRC
= u τˆ I + wˆ + lˆ − Pˆ + (1 − u ) τˆC + Cˆ

Equations ((40) and (41)) refer to real revenue collection in the short-run and
long-run respectively. Using the fact above that τˆ I = 0 , w = 0 , l = y ,
P= (1 − n ) e , ŵ = Pˆ , lˆ = yˆ , we can derive the following reduced form for
:
 and RRC
RRC

(

= u ( y − (1 − n ) e ) + (1 − u ) τˆC + C
RRC

(

 = uyˆ + (1 − u ) τˆC + Cˆ
RRC

)

)

(42)
(43)

 and
In the spirit of solving Equations ((38) and (39)), we can derive RRC
C
 expressions which is a function of only τˆ . In analogy with NRC, it is
RRC
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not straightforward to tell coefficient signs in both RRC equations being functions of only τˆC after substituting Equations ((31) to (35) into (42) and (43)),
so we still resort to numerical solutions using calibrated parameters above. This
 = −0.17τˆC , where this numerical results are
 = −1.77τˆC and RRC
yields RRC
quantitatively similar to NRC above but is opposed to Ganelli and Tervala [7], in
the sense that a cut in domestic consumption tax rate increases total real revenue
collection of government analogously. In order to confirm the robustness of our
results, we outline some sensitivity analysis to negative real budgetary conse changes when we
 and RRC
quences. In particular, we observe how RRC
change either the elasticity of substitution between differentiated goods θ or
scale of domestic country n. The results as well as previous outcome are reported
in Table 3
From Table 3 we can easily know that our sensitivity analysis strengthens the
robustness of the results.
We conclude that in our model not only nominal revenue collection is increase, but also real revenue collection increases in the presentation of a permanent reduction in domestic consumption tax rate. This implies that following a
reduction in consumption tax rate today will be higher at some point in the future, is satisfied. This also means that dynamic Laffer effects emerge in our model. Our exercise in this section is analogous in spirit to the one carried out by
Ganelli and Tervala [7] under NOEM paradigm, but the results we derive is
completely different from their experiment.

5. Conclusions
What are the implications of consumption tax reform for macroeconomic and
government budgetary consequences in open economies? The model presented
in this paper extends OR model to incorporate consumption tax so as to analyze
this question. Consumption unilateral tax rate reduction yields a economic boom,
since increases consumption and output not only in the short run but also in the
long run, makes the currency depreciate for the country which implement it.
The main result of our analysis is that this policy constitutes dynamic Laffer
Curve, in the sense that it has positive budgetary consequence for the country
which implements it.
From the perspective of literature, our results are opposed to the result from
Ganelli and Tervala [7]. Moreover, we solve our model by deriving analytical
Table 3. Reports sensitivity analysis.
θ = 11, n = 0.5

θ=6

θ = 2.5

n = 0.2

n = 0.8


NRR

−1.99

−1.42

−0.94

−1.08

−0.8


NRC

−0.64

−0.68

−0.75

−0.78

−0.72


RRC

−1.77

−1.17

−0.60

−0.54

−0.66


RRC

−0.17

−0.18

−0.17

−0.15

−0.19

Note: We switch one parameter while keeping another parameter unchanged.
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solutions, applying a simple graphical apparatus and using numerical solutions
to penetrate dynamic Laffer curve, rather than using numerical simulations in
their paper. It is reasonable for us that our method provides some virtues. In
particular, the simple graphical apparatus that we discuss is benefit in presenting
an intuitive explanation for the results how the policy of a reduction in domestic
consumption tax rate impact main macroeconomic variables. Furthermore, deriving analytical solutions also allows us to study both total nominal and real
revenue collection for government.
The conclusion of this study should be interpreted with caution, since the results are not consistent using different model. Further studies, especially empirical evidence, are needed to find the reasons of the conflict. An interesting extension of our model for future research could be integrating overlapping generation structure of the Blanchard type in NOEM paradigm which government
debt can have real effects [10] with consumption tax. For example, studying how
consumption tax reform affects macroeconomic variables in finite horizons for
agents under the NOEM paradigm would also be of interest.
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