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ABSTRACT

This paper studies the macroeconomic effects of the transitory Value Added Tax
(VAT) cut in the UK using a dynamic general equilibrium approach. The tempo-
rary VAT cut policy was announced on 24 November 2008, and was due to
come into effect on 1 December 2008, with VAT reverting to its previous level as
from 1 January 2010. We quantify the effects of that temporary fiscal stimulus
policy on the key aggregate variables of the UK economy and on tax revenues.
Overall, we obtain that this policy is too temporary to have important quantita-
tive effects on the economy but qualitative effects are of great interest. We show
that the temporary VAT cut will generate an overshooting effect on key macro-
economic variables, and will provoke a significant reduction in investment.
Consumption and output will increase during the VAT cut, but they will decrease
below their steady state values after VAT reverts to the previous level. Our
model economy also predicts that fiscal revenues will decrease about three per
cent during the VAT cut. Finally, we find that the VAT cut policy would have pro-
vided better results if it had been announced earlier.

‘There is no such thing as a good tax’
— Winston Churchill

1. INTRODUCTION
HIS PAPER USES A DYNAMIC GENERAL EQUILIBRIUM MODEL along the lines of
I Baxter and King (1993) to study the effects of the temporary VAT-cut
stimulus policy in the UK. In particular, we seek to quantify the conse-
quences of that policy for key macroeconomics variables and for tax revenues,
taking into account all general equilibrium effects derived from the tax change.
In this context, dynamic general equilibrium models can be a very useful tool
for evaluating the macroeconomic consequences of economic policies such as
the one we are interested in here.

-1-



G Ferndndez-de-Cérdoba and J L Torres

The VAT cut policy in the UK was announced on 24 November 2008 and came
into effect on 1 December, just six days after the announcement. Thus, we
first consider it as an unanticipated tax shock. The VAT rate was reduced from
17.5 per cent to 15 per cent. Second, the reduction was announced for a peri-
od of 13 months implying that VAT was to revert to 17.5 per cent on 1 January
2010. Thus, we simulate this tax policy as an unanticipated transitory tax
shock, with a known end. With these two ingredients in mind we conduct an
exercise that simulates a transitory, and unanticipated VAT reduction using a
general equilibrium model calibrated for the UK economy.

The recent temporary VAT-cut stimulus policy in the UK has been stud-
ied by a number of authors, such as Crossley et al. (2009), Barrell and Weale
(2009) and Blundell (2009). However, they all use a partial equilibrium
approach. Given a change in taxes, we can distinguish between two effects:
the income effect and the (intertemporal) substitution effect. However Crossley
et al. argue that in the case of a temporary change the former is likely to be
small because the change in lifetime income would be minimal.3 The second
effect is likely to be of much more importance because the reduction in the
price of goods (given a pass-through effect) provides an incentive to increase
consumer spending. These authors point out that the relevant behavioural
parameter is the elasticity of intertemporal substitution and that a value of
one seems to be an appropriate elasticity value for the UK.

Crossley et al. (2009) estimate that, assuming that prices will fall by
exactly the amount of the VAT cut (full pass-through), the proportional change
in the relative prices of current consumption will be -1.2 per cent so that the
level of consumption increases by 1.2 per cent. Blundell (2009) suggests that
around 75 per cent (less than full pass-through) of the VAT reduction will be
passed on to consumers, who will react to maintain roughly constant expen-
diture levels and therefore increase their demand for consumption goods.

As shown by Barrel and Weale (2009), evidence from the National
Institute’s Global Economic Model suggests that the temporary VAT cut will
result in consumption increasing by less than one per cent by the fourth quar-
ter of 2009 and that GDP is likely to rise by less than 0.5 per cent relative to
what would have happened without the VAT cut. Moreover, after the tempo-
rary reduction is over, both consumption and GDP will be depressed as a
result of the policy. On the other hand, Crossley et al. (2009) estimate that
VAT revenues will fall by 13.4 per cent. Similarly, the Treasury estimates the
cost of the temporary VAT cut at £12.4 billion, or equivalently 13.5 per cent of
fiscal revenues.

However, since all previous studies use a static partial analysis
approach, they fail to take into account intertemporal and general equilibrium
effects. As pointed out by Barrell and Weale (2009), the key policy issue in this
context is to quantify the impact of the temporary VAT cut on output, and to
that end a model for the whole economy is needed. In this paper we develop
such a model using the general equilibrium approach to simulate a temporary

-0 -



Economic Issues, Vol. 16, Part 1, 2011

reduction in the VAT rate from 17.5 per cent to 15 per cent, which at this rate
means a cut of 14.3 per cent for this particular VAT rate.

The approach used in this paper has several advantages as it allows us
to take into account all general equilibrium effects and to estimate the effects
of the fiscal change on the key macroeconomic variables studied here.
Moreover, using a Dynamic General Equilibrium (DGE) model makes it possi-
ble to quantify the effects of the VAT cut not only on VAT revenues but also on
total fiscal revenues. This is particularly important, as the slowdown in VAT
revenues associated with the fiscal stimulus policy may be offset by a rise in
revenues from other taxes. The results obtained from the model confirm this
possibility.

We find that this policy is too temporary to have important quantitative
effects on the economy, but its qualitative effects are of great importance. The
temporary VAT cut will generate an overshooting effect on key macroeconom-
ic variables with respect to their steady state values. Consumption and out-
put will increase during the VAT cut, but will decrease below their steady state
values once VAT reverts to its previous level. Investment will decrease during
the VAT cut, but slightly increase above its steady state value when VAT
reverts to its previous level. Finally, total fiscal revenues will decrease during
the temporary VAT cut and return to their steady state values after the policy
ends.

The rest of the paper is structured as follows. Section 2 describes the
theoretical framework. Section 3 presents the data used and the calibration
procedure. Section 4 shows the result of simulating a temporary VAT cut.
Section 5 studies a counterfactual exercise to study the effects of an antici-
pated VAT cut. Finally, Section 6 presents some conclusions.

2. THE MODEL

We use a version of the models of Baxter and King (1993) and Conesa and
Kehoe (2008) in which three taxes are considered: a consumption tax, a labour
income tax and a capital income tax. It is assumed that there exists habit per-
sistence in consumption. We consider a production function that relates out-
put to two inputs: labour and private capital stocks.3 The government taxes
private consumption goods, capital income and labour income to finance an
exogenous sequence of lump-sum transfers, {T, }t:O .

2.1. Households

Consider a model economy where the decisions made by consumers are rep-
resented by a representative consumer, whose preferences are represented by
the following utility function:



G Ferndndez-de-Cérdoba and J L Torres

U(C,, N,H~-L)=ylog(C,—¢C _)+(1-7)log(N H~1,) (1)

Private consumption in period t is denoted by C,. C,_; is consumption in the
previous period and ¢ >0 is a constant reflecting habit persistence. The utili-
ty function depends on a quasi-difference of consumption introducing non-
separability of preferences over time. Given that we want to study the effects
of change in the consumption tax, habit persistence may be a key element of
the model. o

Leisure is N,H — L, and is calculated as the number of effective hours
in the week times the number of weeks in a yearf,times the population at the
age of taking labour-leisure decisions, N, minus the aggregated number of
hours worked in a year L, The parameter v (0<y<1)is the proportion of total
income represented by expenditure on consumption goods. The budget con-
straint faced by the representative consumer is:

(+7)C, +1, ==t L +(1-7)RK +T ()

where T, is lump-sum transfers received by consumers from the government,
I, is gross investment, K, is capital stock, W, are compensations to employees,
R, is rental rate, d is the capital depreciation rate, modelled as tax-deductible,

and T/, T/, T/, are a private consumption tax, a labour income tax, and a cap-
ital income tax, respectively.
Capital holdings evolve according to:

K,=(1-6) K,_+1 (3)

where 0 is the capital depreciation rate. Substituting the capital accumulation
equation in expression (2) results:

A+7)C +K, K, = (=T WL +(1-T)[(R-5)K  } T )

The budget constraint indicates that consumption and investment cannot
exceed the sum of labour and capital rental incomes, net of taxes and lump
sum transfers. The problem faced by the representative consumer is to max-
imise the value of his/her lifetime utility given by:

Mas, . 3 [1108(C =9, +(-plogN H 1] ®

subject to the budget constraint (2), given 7, , 7/, 7, and given the endowment
of private capital K,. The consumer’s discount factor is € (0, 1).
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2.2 Firms

The problem for the firm is to find optimal values for the utilisation of labour
and capital, given prices. The representative firm is assumed to have a stan-
dard Cobb-Douglas production function. The production of final output, Y,,

requires labour services, L,, and private capital, K,. Goods and factor markets

are assumed to be perfectly competitive. The firm rents capital and hires
labour to maximise period profits, taking factor prices as given. The technolo-
gy exhibits constant returns to scale on all factors and thus firms earn zero
economic profit. The technology is given by:

Y, = AK" L™ (6)

where A, is a measure of total factor productivity, and o denotes the capital

share of output.
The firm’s decision problem can be defined as:

‘]Iglazc} AtKKIL}_a “R K, =W, (7)
LS A

where R, is the rental rate on private capital and W, is the real wage.

2.3. Government
Finally, we consider the dual role of the government — as a tax-levying entity
and as supplier of private goods through transfers, 7,, We assume that the

government balances its budget period-by-period by returning revenues from
distortionary taxes to agents via lump-sum transfers.

The government obtains resources from the economy by taxing con-
sumption and income from labour and capital, the effective average taxes on
which are 7/, T,’ , ‘L',k , respectively. The government budget in each period is
given by:

T Co+T WL+ T (R - 8K L ]=T, ()
Transfers to consumers are the counterpart of fiscal revenues. The assump-

tion of a period balanced budget is made to highlight the distortionary effects
of taxes, mainly on capital accumulation.5

2.4. Equilibrium

Our model has two production factors. Based on the firm's profit maximisa-
tion problem, the first-order conditions are:

R, =od K5 L™ 9
W,=(1-0)4,K* L* (10)
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From the above equations we can obtain the following relationships that will
be useful for our calibration:
R, K, =af, (11)
WL, =(1-a)Y, (12)

Thus, the economy satisfies the following feasibility constraint:

C,+1,=RK,_ +W,L, =Y, (13)

To compute the solution of the model, we assign the Lagrange multiplier A, to

the budget constraint at date t. The first-order conditions for the consumer
are:

¢ 1 _ ey | pi+l 1 — 14
ﬂ |:yct_¢ctl lt(l-’—rt ):| ﬁ [W) Ct+l_¢ct:| ’ ( )
1 I
— 1— — l 1_ W :0
( Y)N,H—Lt-l- (=T )W, (15)
EB A li-tfor, v1-8F 487 =0 (16)

where A, the Lagrange multiplier of the budget constraint at time ¢, is defined

as.
1 1 1
_ _ - (17)
A (1+rf)[yc,—¢ct_l B W’cm—cbc,]

Combining (14) and (15) we obtain the condition that equates the marginal
disutility of additional hours of work with the marginal return on additional
hours:

IO S (7)) 1 1 18
CnNE (1+rf>[yq—¢c,_1 Mcﬂ—w} " "o

Equation (16) is an intertemporal Euler equation that equates the marginal
cost of additional capital with the return on investment. Combining equation
(14) with expression (16) yields:

A+ [V eba =B e lec |
A+7) [V e =B ¢ sc, |

_pla-cir,+1-5] 09

1+1
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Note that the intertemporal equation for investment is not affected by
the consumption tax if constant. Together with the first-order conditions of the
firm, the budget constraint of the government (8), and the feasibility constraint
of the economy (13), it characterises a competitive equilibrium for the economy.

Definition: A competitive equilibrium for this economy is a sequence of con-
sumption, leisure, and private investment {C,, N,H-L,, I}, for the con-
sumers, a sequence of capital and labour utilisation for the firm {X,, L}, ,
and a sequence of government transfers {T.}2,, such that, given a sequence of

. oo > k [y oo
prices,{W,, R}",, and taxes, {T,, T,, T}, :

i. The optimisation problem of the consumer is satisfied.

ii. Given prices for capital and labour, the first-order conditions of the firm
are satisfied with respect to capital and labour.

iii. Given a sequence of taxes, the sequence of transfers is such that the gov-
ernment constraint is satisfied.

iv. The feasibility constraint of the economy is satisfied.

Notice that according to the definition of equilibrium of our model econ-
omy, the government enters completely parameterised, and fiscal policy is
drawn up consistently with the model and the data. In other words, in our
model the private sector reacts optimally to policy changes, and those policy
changes take place exogenously. This is of particular importance as we want
to simulate an unanticipated temporary tax cut.

3. DATA AND CALIBRATION
Before simulating the temporary VAT cut in the model, values must be
assigned to the parameters. The parameters of the model are:

(o, ﬁa 1L g, o, ., T, Tk)

In calibrating the model presented in the previous section we need three dif-
ferent sets of information: tax rates (Te> T ,Tk) technological parameters,
(o, 8) and preference parameters, (B, 7). Following Kydland and Prescott
(1982), we set as many parameters as possible in advance based upon a pri-
ori information. First, to determine the value of the total disposable effective
time endowment of individuals, N, H, that is, the non-sleeping hours of the
working-age population, we assume that each adult has a time endowment of
96 hours per week (H =96). Data on the population aged from 15 to 64 and
the average hours worked per year were obtained from the OECD Corporate
Data Environment Database.
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Tax rates (., T,, T,) : Computational macroeconomic models of fiscal
policy depend crucially on realistic measures of tax rates. Agents' decisions
depend on marginal tax and therefore effective marginal taxes should be used
in the calibration. However, marginal tax rates are hard to estimate and, as
pointed out by Mendoza et al. (1994), it is often impractical to do so given the
limitations of data availability and difficulties in dealing with the complexity of
tax systems. Mendoza et al. proposed a method for estimating effective aver-
age tax rates and showed that they are within the range of marginal tax rates
estimated in previous works and display very similar trends. On the other
hand, these authors argue that their definition of effective average tax rates
can be interpreted as an estimation of specific tax rates that a representative
agent, in a general equilibrium context, takes into account.

Carey and Rabesona (2002) estimate OECD tax rates using a revision
of the method proposed by Mendoza et al (1994), though relaxing some
assumptions. They find that for the period 1990-2000, for the UK, the con-
sumption tax rate is 0.157, the labour income tax rate is 0.226 and the capi-
tal income tax rate is 0.340. For the same sample period, the estimates of
Bosca et al. (2008) are fairly similar (0.136 for the consumption tax, 0.239 for
the labour tax and 0.298 for the capital income tax).

We use effective average tax rates,® borrowed from Bosca et al. (2008),
who used the methodology proposed by Mendoza et al. (1994) to estimate
them. For the year 2004, the estimated values are a consumption tax rate of
0.124, a labour tax rate of 0.255 and a capital tax rate of 0.325.

As pointed out by Adam and Browne (2006) about 55 per cent of (gross)
consumption is taxed at 17.5 per cent. This implies that about 51 per cent of
(net) consumption is taxed and that the average tax rate is about 8.9 per cent.
The VAT cut implies a reduction of -14.3 per cent in the 17.5 per cent VAT
rate. However, other taxes on consumption remain unchanged. Therefore, for
the simulation we consider a consumption tax rate of 0.124 and that the con-
sumption tax rate cut is of -11.6 per cent.

Preference parameters (B, Y, ¢): Preference parameters are calibrated
as in Conesa and Kehoe (2008). First, the intertemporal discount factor is
0.99, as we simulate the model using quarterly data. This is the standard
value used in the literature. Second, the parameter y is obtained using first-
order conditions from the model and data observations for 2008, taken from
the OECD National Accounts Database. From the first-order conditions we
can obtain the following value for y as a function of data observations:

C

t

(1771')VI/1(N1H_L1)+Cz

c

1+1;

Finally, the habit persistence parameter is set at 0.7, the estimate reported in
Boldrin et al. (2001) and similar to the value frequently used in the literature.
Simulations have also been done for ¢=0
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Technological parameters (o, 0): Third, we use data from national
income and product accounts to calibrate technological parameters. The cap-
ital income share, o, and the depreciation rate of private capital, §, are taken
from the EU-Klems database.” The selected values for the UK are and for a
quarterly basis. The selected values for the UK are = 0.295 and 6= 0.025 for
a quarterly basis.

Table 1 summarises the calibrated parameter values for the UK econo-
my to be used in the computations.

Table 1. Calibrated parameter values

Parameter Source Value
o EU-Klems database 0.295
B Arbitrary 0.990
Y OECD database 0.443
o EU-Klems database 0.025
o Boldrin et al. (2001) 0-0.7
T, Bosca et al. (2008) 0.124
T, Bosca et al. (2008) 0.255
T, Bosca et al. (2008) 0.325

4. THE IMPACT OF THE TEMPORARY VAT cur

Given the calibration of the model for the UK economy, we can quantify the
effects of the temporary VAT cut on all the variables defined in the model: out-
put, consumption, gross investment, labour, total tax revenues and tax rev-
enues from each tax. We proceed as follows. First, the model is calibrated for
the year 2008 to replicate the main macroeconomic aggregates of the UK econ-
omy. We consider this calibration as the steady state of the economy. Second,
we calculate the implicit change in the consumption tax rate derived from the
VAT cut policy. Finally, we use the calibrated model economy to simulate a
transitory VAT cut for 2009, with the tax reverting to its previous level in the
first quarter of 2010. Our simulation exercise considers that the VAT cut was
not anticipated but that the time when the tax will return to its previous value
is known by the agents and, accordingly used as information in their decision
process.
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A VAT reduction policy results in two effects: an income effect and a
substitution effect. Income effects result from the fact that a VAT reduction is
equivalent to a rise in disposable income. This effect is important in the case
of a permanent VAT cut, and indeed is the only effect operating in the long-
run. However, in the case of a temporary VAT cut, income effects are likely to
be small given that changes in lifetime income will be minimal. However, as
shown by Blundell (2009) and Barrell and Weale (2009), only in the case of
myopic or credit-constrained consumers would, the income effects of a tem-
porary VAT cut be important. Second, intertemporal substitution effects will
operate only in the case of a transitory VAT change or an anticipated VAT
change. In the case of a permanent, unanticipated VAT cut, intertemporal
substitution effects do not apply as consumers re-optimise their consumption
path at the new tax level.

Barrell and Weale (2009) report that simulations from the National
Institute's Global Economic Model suggest that the VAT cut will result in con-
sumption increasing by less than one per cent by the fourth quarter of 2009
and GDP by less than 0.5 per cent, relative to what would have happened
without the VAT cut.

Since the simulation is carried out using quarterly data, we simulate a
VAT cut during four quarters as an approximation to the 13 months VAT-cut
stimulus policy (December 1, 2008-December 31, 2009). We also consider a
change in the consumption tax, which includes other indirect taxes as well as
VAT. The VAT reduction to 15 per cent implies an effective reduction in the
consumption tax of 11.6 per cent. Therefore, this implies that the consump-
tion tax of 0.124 calibrated for the UK will be reduced for four quarters to
0.1096.

First, we conduct an exercise on the effect of a transitory VAT cut, repli-
cating the policy applied in the UK. Table 2 summarises the main results. We
use this exercise as a benchmark for the permanent VAT cut simulation.
Figure 1 shows the effects of a transitory VAT cut where the substitution and
arbitrage effects are the only relevant effects, as the transitory VAT cut does
not affect lifetime income. Steady state values for each variable are normalised
to 100. Impulse-response functions reflect percentage changes with respect to
steady state values. We plot the impulse-response of the main variables with
habit persistence and the standard model without habit persistence. The tem-
porary VAT cut increases consumption, output and labour and decreases
investment. In all cases except hours worked, we observe an overshooting
effect after the end of the temporary VAT cut. Nevertheless, the effects on
selected key macroeconomic variables are quantitatively small, except on con-
sumption (a 1 per cent increase) and investment (a 4 per cent decrease) dur-
ing the temporary VAT cut period.

The model predicts a rise in output of about 0.2 per cent in the first
quarter, 0.13 per cent in the second quarter and 0.07 per cent in the third
quarter. After VAT reverts to its previous level, the model predicts a persistent
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reduction in output. This implies that the temporary VAT cut gives rise to an
undershoot in output.

Figure 1: Response to the temporary VAT cut: Main variables. Standard model (solid
line), Habit persistence (dash line)

Output Consumption
100.5 101.5
/\ 101
100
‘\ 100.5
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99 99.5
0 10 20 30 40 0 10 20 30 40
Quarters Quarters
Investment Hours Worked
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I
95 995/ !
|
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Quarters Quarters

The tax cut policy was announced only six days before it came into
effect (i.e., it was a surprise), so the possibility of agents changing their con-
sumption path prior to the change was very limited. After the change, agents
vary their consumption path, given that consumption during 2009 will be
cheaper than in 2010. This explains the impulse-response of consumption,
which increased by around one per cent in 2009, and the reduction in con-
sumption after the tax reverts to its previous level. Gross investment shows a
similar but inverted path. The reduction in investment is about 4 per cent. It
is important to note that this large reduction in investment results in a reduc-
tion in the capital stock accumulation process. This is responsible for the pre-
dicted undershooting effect in output. When VAT reverts to its previous level
the model predicts an instantaneous recovery of investment to its steady state
value.
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Table 2 compares the effect of the temporary VAT cut with a permanent
VAT cut. We show the estimation under our model of a cut in the consump-
tion tax on output (GDP), consumption (C), labour (L), Investment (I), and fis-
cal revenues (FR), as percentage changes from the level at the time of impact.
We compute the percentage change of each variable in all four quarters of
2009, the first and fourth quarter of 2010, the fourth quarter of 2011 and the
long-run. Obviously, the long-run effect of the transitory consumption tax cut
is zero.

The differences between the simulations of the temporary VAT cut and
a permanent VAT cut are due to the income effect. In the case of a temporary
tax change the income effect is likely to be very small as changes in permanent
income will be minimal, whereas in the case of a permanent tax change all con-
sequences are due to the income effect. Only in the case of credit-constrained
agents will income effects be significant under a transitory tax change.

Table 2. VAT cut policy

Percentage change

Temporary VAT cut Permanent VAT cut
Period GDP C L I FR GDP C L 1 FR
2009Q1 0.19 1.04 0.27 -3.59 -3.09 0.70 0.49 1.00 1.67 -2.80

2009Q2 0.13 1.05 0.22 -3.92 -3.12 0.71 0.50 0.99 1.63 -2.79
2009Q3 0.07 1.05 0.18 -4.28 -3.16 0.73 0.52 0.98 1.59 -2.79
200904 0.00 1.06 0.13 -4.67 -3.19 0.74 0.54 0.98 1.56 -2.79
2010Q1 -0.07 -0.17 0.07 0.39 -0.04 0.74 0.55 0.97 1.52 -2.78
201004 -0.06 -0.14 0.06 0.33 -0.03 0.75 0.57 0.97 1.49 -2.78
201104 -0.05 -0.14 0.05 0.27 -0.03 0.76 0.58 0.96 1.46 -2.77
Long-run 0.00 0.00 0.00 0.00 0.00 0.85 0.85 0.85 0.84 -2.73

As mentioned in the Introduction, Crossley et al. (2009) calculate an
increase of 1.2 per cent in consumption. We obtain slightly lower measures of
about 1.05 in 2009, and a much lower figure when the VAT tax cut is perma-
nent, with an increase of 0.85 per cent in the long run, suggesting that, as in
Blundell (2009), there is an incomplete pass-through of the tax. Our measure
is therefore closer to that of Barrell and Weale (2009), who estimate an
increase in consumption of less than one per cent by the fourth quarter of
2009. They also estimate an increase in output of less than a half of one per
cent and we indeed find that output peaks on impact, reaching a mere 0.19
per cent. As predicted by these authors, output and consumption return to
their previous level after overshooting to negative per cent changes. Barrell,
Fic and Liadze (2009) report output multipliers for indirect tax cuts in a num-
ber of countries and demonstrate that they are generally below one.
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Another relevant question is that related to the impact of the fiscal
stimulus policy on tax revenues. An additional advantage of a general equilib-
rium model is that we can quantify the effects on all variables considered. This
means that the model allows us to quantify not only the change in consump-
tion tax revenues but also the change in the other two taxes revenues and in
total taxes revenues. Obviously, a reduction in VAT will reduce VAT revenues.
HM Treasury (2008) provides an estimation of a reduction of £12.4 billion
(13.5 per cent of revenue) from the temporary VAT cut. Crossley et al. (2009)
estimate that the revenue cost of the stimulus will be lower by 0.1 per cent, as
they expect a slightly stronger expenditure response.

Figure 2: Response to the temporary VAT cut: Fiscal Revenues. Standard model
(solid line), Habit persistence (dash line)
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Figure 2 shows the total effect on fiscal income of a temporary VAT tax cut,
and the breakdown of the total effect into the three types of taxes that we consid-
er in our model economy. The measure provided for total fiscal revenues is a con-
traction of 3.19 per cent for the fourth quarter of 2009. The decomposition of this
can be seen in Figure 2. The 10 per cent fall in VAT revenues predicted by our
model, in line with 13.5 per cent estimates from HM Treasury and Crossley et al
(2009), is tempered by the stimulus in labour supply and the increase in the rental
rate of capital. From this general equilibrium approach we can trace the sources
of these changes: total labour fiscal income peaks on impact due to increased
labour use, although it is lowered by the decrease in wages. The opposite occurs
with investment: the real return on capital increases and this nominal increase
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dives the increase in fiscal capital income despite the reduction in total invest-
ment. Overall, the temporary consumption tax cut will decrease total fiscal
revenues by around 3 per cent in the four quarters in which the cut is in place.
However, given the overshooting effect of the economy, in the first quarter of
2010, fiscal revenues will be slightly below the steady state value.

As can be seen from Table 2, and unlike other estimates, we regard our
results better in terms of fiscal revenue costs as a consequence of the behav-
iour of consumption in the short term dynamics, and the behaviour of total
wages paid together with an increase in capital rents. The results indicate that
under a permanent consumption tax cut of the same magnitude, total fiscal
revenues would decrease by -2.80 per cent on impact and by -2.73 per cent in
the long-run, while other variables such as GDP, consumption, investment
and labour would respond proportionally.

S. THE EFFECTS OF AN ANTICIPATED FISCAL POLICY

The short run dynamics of a policy consisting of a temporary change of the tax
code vary depending on whether the policy comes as a surprise or anticipat-
ed, even if it is of the same magnitude. The model that we have presented can
assess these differences. We next present the equivalent of Table 2, but
assuming that the government had announced the policy one year in advance.
In this case agents can change their consumption and investment paths in
accordance with their information about future VAT rates.

Table 3. Anticipated temporary VAT cut

Percentage change
Anticipated temporary VAT cut

Period GDP C L I FR

2009Q1 0.14 -0.15 0.20 1.40 0.07
2009Q2 0.15 -0.14 0.21 1.47 0.08
2009Q3 0.17 -0.14 0.22 1.56 0.09
200904 0.19 -0.13 0.23 1.65 0.10
2010Q1 0.21 1.10 0.24 -3.73 -3.08
201004 0.02 1.12 0.10 -4.80 -3.18
201104 -0.04 -0.10 0.04 0.23 -0.02

Long-run 0.00 0.00 0.00 0.00 0.00

Table 3 shows that modelled rational agents make use of available
information, improving the results of the policy when compared to the same
unanticipated change in the fiscal tax code. Since in this exercise the decrease
in the VAT rate is anticipated, consumers tend to reshape their consumption
path, waiting for the fiscal advantages of postponing consumption over a year.
After the shock, aggregate consumption increases more than it does if the

- 14 -



Economic Issues, Vol. 16, Part 1, 2011

shock is unanticipated. The negative effect on fiscal revenues is almost iden-
tical, but postponed over a year, allowing fiscal authorities to react to the
change in the next fiscal year. The effects on output are similar, with the dif-
ference that the positive stimulus lasts longer and the overshoot is smoothed
out. The impact of the announcement is positive on investment and also on
consumption in the short run, while the contraction originated by the return
to the previous fiscal tax code is slightly smoothed.

Figure 3: Anticipated response to the temporary VAT cut: Main variables.
Standard model (solid line), Habit persistence (dash line)
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These differences are shown clearly in Figure 3. The overshooting
effects are smoothed over the first periods, leaving the positive aspects of the
policy almost unchanged. The minimum level reached by GDP with the antic-
ipated change is -0.04 per cent, whereas the minimum level with the unantic-
ipated policy is -0.07 per cent, which implies that around three-quarters of the
negative impact is smoothed by the announcement. The negative effect on
consumption peaks at -0.17 per cent with the unanticipated change, com-
pared with -0.15 per cent with the anticipated policy, meaning that 13.3 per
cent of the negative effect is smoothed by the announcement. Investment
peaks at 1.65 per cent with the announced policy, compared with 0.27 per
cent under the non-anticipated policy. The negative effect is minimal when
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compared with the positive difference. It is not surprising that the main dif-
ference is found in investment, since in this type of forward-looking models
investment is the smoothing variable. When the shock is anticipated, investors
can react optimally to the decision made by the government, and as a conse-
quence the announced policy provides better results.

Figure 4: Anticipated response to the temporary VAT cut: Tax revenues.
Standard model (solid line), Habit persistence (dash line)
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The same quantitative results can be derived from the impact on fiscal
revenues of the announcement of the policy. Figure 4 shows this. Fiscal rev-
enues peak at 0.1 per cent by the end of 2009, while they are negative in all
periods with the unanticipated policy. The minimum change with respect to
the base year is -3.18 per cent by the end of 2010 with the anticipated policy,
while the minimum level attained with the unanticipated policy is -3.19 per

cent, just 0.31 per cent more. Overall, it is clear that anticipating this kind of
policy is a better option for the economy.

6. SUMMARY

This paper provides a quantitative measure of the effects on the temporary
VAT cut policy in the UK using a canonical Dynamic General Equilibrium
model. We provide a comparison with other results and with a rationale for the
differences found. We find that in the long run the general equilibrium
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approach provides similar results to those obtained from a linear model where
all variables react proportionally to exogenous change in policy, but the
results are different when the short run dynamics are analysed.

We find that the temporary VAT cut policy will generate an overshoot-
ing effect on consumption, output and investment. Consumption and output
will increase during the VAT cut, but will decrease below their steady state val-
ues after the VAT rate reverts to its previous level. In contrast, investment will
decrease during the VAT cut, but increase slightly above its steady state value
after the end of the temporary fiscal stimulus policy.

The dynamic approach also allows us to perform a different kind of
analysis once the model has been validated by estimates made by other
authors following different approaches, to measure the policy implications of
the fiscal change, namely to compare anticipated and unanticipated policies.
The results show that providing economic agents with enough information to
enable them to smooth their behaviour, yields better results for the economy.

Accepted for publication: 7th October 2010

ENDNOTES

1. Department of Economics, University of Malaga, Campus El Ejido, s/n, 29013
Malaga (Spain). E-mail: gfdc@uma.es (Fernandez-de-Cérdoba); jtorres@uma.es
(Torres). We would like to thank J Pérez and J Rodriguez and one anonymous referee
for very useful comments and suggestions. We gratefully acknowledge financial sup-
port from SEJ-122 and PO7-SEJ-02479.

2. Crossley et al (2009) argue that consumers expect the temporary VAT cut today to
be offset by higher taxes in the future (i.e. Ricardian equivalence holds), and therefore
the present value of wealth is unchanged.

3. An alternative specification, following Guo and Lansing (1997) and Cassou and
Lansing (1998), would include public capital. We have disregarded such a production
function because the consideration of public capital stocks does not substantially
change our results, given the level of aggregation of the model.

4. Government consumption is not considered in our model in order to keep things as
simple as possible. Nevertheless, the same analysis has been repeated using a model
in which government consumption is included, and the results do not change signifi-
cantly (these results are available from the authors upon request).

5. This assumption has been used by Barro (1990), Glomm and Ravikumar (1994), and
Cassou and Lansing (1998), among others. They argue that this setup may represent
a closer approximation to actual constraints than one which allows the government to
borrow or lend large amounts.

6. The use of average effective tax rates involves the use of conservative values (small-
er implied behavioural responses).

7. www.euklems.net.
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