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ABSTRACT

This paper examines the effects of tax policiessoanomic growth in Barbados. Rather than
employing commonly used tax measures, which teryield more biased results, this study adds
to the literature by developing an index of taxatfor 1970 to 2007, based on documented
policy changes. Using a standard growth regresaiehthe unrestricted error correction model
approach, the impact of changes in the overall lef/&axation on economic growth is identified.

The growth effects of changes in specific taxesatse investigated.
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1. Introduction

It is generally accepted that fiscal policy canued to influence economic activity. It is thought
that changes in government expenditure and indhel lof taxation can stabilise the economy,
promote growth and development, and make the lbligtan of income more equitable.
Measurement of the desired economic impacts oflfipolicy is central in determining its
effectiveness. Moreover, it would be useful to itfgnany of its “side effects”. This paper
focuses specifically on tax policy, and investigathe effects of tax changes on economic
growth in Barbados. An index of taxation is develdpbased on policy changes documented in
the Central Bank of Barbados’ Chronicle of Tax Byl(referred to as the “Tax Chronicle”).
Then, using a standard growth regression and thestricted error correction model approach
with a 1970-2007 data set, the relationship betwaration and economic growth is uncovered.

Since this study not only analyses the effectshainges in the overall level of taxation, but the
effects of changes in specific taxes as well,iitdihgs are expected to aid the Government of
Barbados in its formulation of tax policy. Additially, the use of an index of taxation, rather
than the commonly used tax ratio, should yield mambiased results than the latter measure,

which tends to be correlated with variables sucbuput.

The remainder of the paper is structured as follolwee next section discusses the theoretical
and empirical literature. Section 3 first ident#fithe existing measures of tax policy and then
describes how our new measure is developed. Setgtmutlines the way in which the growth

effects of taxation are modelled, while Sectionr&spnts estimation technique, along with the

results and their policy implications. Section Gicodes.

2. The Macroeconomic Effects of Tax Policy

21  Theoretical Perspectives
Based on the Keynesian view, fiscal instruments lmarused to compensate for autonomous
variations in investment and export demand, andgandoing, they can stabilise aggregate



demand (Goode, 1984). A fiscal expansion can be tsestimulate aggregate demand and
output, as it has a multiplier effect on these taaables; this effect is greater for an increase |
expenditure than for a reduction in taxes (Hemnahgl., 2002). The opposite is suggested for
cases when there is excessive demand, which wdulefft unchecked, lead to inflation and
balance-of-payments imbalances (Goode, 1984). Hemethese fiscal actions can have

distortionary effects on the economy (Blanchard Risdher, 1989).

In the Keynesian model fiscal expansions have wairgg-out effect for several reasons, which
makes fiscal multipliers smaller but they still r@m positive, according to Hemming et al.
(2002). In an open economy, there can be crowdirnigf the rise in aggregate demand results in
import growth. A fiscal expansion can also crowd @auwestment, as higher government
borrowing raises interest rates Moreover, as espoused by the Mundell-Fleming ehod
crowding out can occur via the exchange rate. Whitamest rates rise, as explained above, this
attracts capital inflows, leading to an apprecratd the exchange rate and, as a result, there is a
worsening of the external current account posttidiris also worthy to note that Neo Keynesian
models take into account price flexibility, wherea closed economy, fiscal expansion results in
price increases, which, along with higher intemages, limit the growth of aggregate demand
(Hemming et al., 2002)

In addressing the likely macroeconomic effectsag@tion, the life-cycle model emphasises that
the timing of taxes affects the behaviour of thalbee today. If there is a tax cut, and therefore a
decision to deficit finance, there will be an exgian in human wealth Consequently, there will

be an increase in consumption and, by extensicaggnegate demand. Government may need to

! However, the overall effect on output could di#f large if there is a positive relationship betwievestment and
income (Hemming et al., 2002).

2 |f the exchange rate is flexible and capital isfgetly mobile, there is complete crowding out, efhienders fiscal
policy ineffective. When the exchange rate is fixéng rise in interest rates is smaller than itoaed economy, and
if capital is perfectly mobile, then fiscal policyvery effective (Hemming et al., 2002).

% with an open economy and a flexible exchange th&eappreciation mentioned above can lead to actieh in
prices, implying that there will be less crowdingt by the appreciation than if prices were rigich he other hand,
if the exchange rate were fixed, there would beemnmowding out since the current account will worss a
consequence of price increases resulting from ahamge rate appreciation (Hemming et al., 2002).

* As noted by Blanchard and Fischer (1989), govenrdebt is a form of wealth to those who hold it.



raise taxes in the future to service this debt,tbatlonger this increase in taxes is deferred, the
greater the probability of persons alive today Ibeing alive later to pay it, and the larger the

impact of the tax reduction on human wealth (Blamdrand Fischer, 1989).

As Hemming et al. (2002) point out, new classicadels assume that prices clear markets.
Therefore any fluctuations in output are causedsibyply-side shocks and not variations in
aggregate demand. According to Hemming et al. (Bd0ktas (1975) and Sargent and Wallace
(1975) were the first to highlight that an implicet of these models is that only unanticipated
policies affect growth. Policies can be unanticglat there are surprises by the government or if

there is imperfect information.

The Ricardian Equivalence Theorem proposes thaen$ons are forward-looking and entirely
aware of the government’s intertemporal budget traimg, they will anticipate that a reduction
in taxes, that is financed by borrowing, will latead to an increase in taxes for their infinitely
lived families. As a result, permanent income does change, and if there are no liquidity
constraints and perfect capital markets, consumptidl not increase (Barro, 1974). This theory
suggests that the current generation will leaveg@ubst for future generations so that they are
able to meet their obligations when taxes are daiise¢he future. Therefore, a tax reduction will
be followed by an accumulation of savings, ratl@ntby an increase in spending (Blanchard
and Fischer, 1989). If there is perfect Ricardiguniealence, then the decline in government
saving caused by the tax reduction is completdisedtby greater private saving, and there is no

change in aggregate demand (Hemming et al., 2002).

Though some variants of the Keynesian model ackedgd the role of expectations, they
usually consider adaptive expectations (Hemmirg).e2002). Under the assumption of rational
expectations, individuals will consider the longrreffects of fiscal policy in the short run.

Therefore, if a short-lived fiscal expansion has lang-term impacts it will not influence

expectations. However, if the expansion is permatiemre is additional crowding out and fiscal
multipliers could become negative if households &imis anticipate that the initial rise in

interest rates and the exchange rate appreciatibncentinue and possibly become larger
(Goode, 1984; Krugman and Obstfeld, 1997).



The theoretical literature discusses other digiodiy effects fiscal policy can have on the
economy. For instance, the use of import dutigsrtdect local industries may be detrimental to
export growth, if it raises the cost of inputs xperters and diverts the limited amount of factors
of production to the protected sectors (Goode, 1984 addition, income taxes act as a
disincentive to the supply of labour, while capitakes can also negatively impact saving and
investment; in both cases there are growth imptioat (Hemming et al., 2002). Income taxes
can also be discouraging to savings and, accortinGoode (1984), it is possible, though
theoretically inconclusive, that they are more disaging than a consumption taxHeavy
taxation of profits was identified as another digintive to saving, as profit recipients tend to be
high savers (Goode, 1984). In addition, it is dobgy Goode (1984) that progressive taxation
curbs savings and therefore capital formation, @sd creates disincentives to work and invest.
Therefore, many economists believe that thereriade-off between equity and growth.

2.2. Empirical Evidence

Findings from empirical work on the macroeconomiteas of fiscal policy are mixed,
particularly those regarding the relationship betmwdiscal policy and growth. This perhaps
indicates that there are country-specific factare@k and that the effects of fiscal policy need
to be assessed on a case-by-case basis. Thisorafiatthe results of previous studies makes
them difficult to summarise. However, instead ofi@entrating on past results, here we focus on

the various measures of the level of taxation eggaan previous research.

Tax revenue, often expressed in real terms, has beed in some studies, such as that done by
Hatemi-J (2002) to assess the sustainability ofdewes fiscal policy. Hatemi-J (2002) also
examines the effect of taxes on government experitusing causality analysis. The author
concluded that the hypothesis of bi-directionalszdity could not be rejected, implying that in
Sweden taxes and spending move simultaneouslylaterastudy for 19 OECD countries for the

1970-2002 period, Tagkalakis (2008) also used tabalrevenue as a tax measure, inclusive of

® This could be so because income tax is chargeidamme earned, as well as on the return of anyigrodf the
person’s income that has been saved, while witbresumption tax, there is no taxing of the returnssavings
(Goode, 1984).

® Hatemi-J (2002) identified four possible relatibips between taxes and government spending anthtiomale
provided by the literature for each. For instarkiiedman (1971) put forward the notion that the ami@f revenue
a government generates determines how much ispahd.



social security contributions, in real per capéans. Tagkalakis (2008) found that fiscal policy
has a greater effect on consumption during recesditan in booms, particularly for countries
with less developed credit markets. This is likalybe the case since in a recession a greater
proportion of firms and households are facing liijtyi constraints.

Researchers have also used net taxes. Followinghétkodology proposed by Blanchard and
Perotti (2002), de Castro and de Cos (2008) estuntie economic effects of Spain’s fiscal
policy within a VAR framework. The included tax nse@e was net taxes in real terms,
calculated as government revenue minus transfefiated by the GDP deflator. Results showed
that tax increases constrained economic activitg anly temporarily improved the fiscal
position. Net taxes were also divided into thefedi and indirect components and, while indirect
taxation seemed to have no impact on economiciBgtigirect taxation appeared to have a
contractionary effect. The authors also found thateases in indirect taxes are inflationary,
while direct taxes seemed to have no effect orepritising a similar approach for a study of
Italian fiscal policy, Giordano et al. (2007) refsat that net revenue had very negligible effects
on real private GDP, inflation, employment and lthreg-term nominal interest rate.

A much more frequently used measure has been theat®®, particularly in the more dated
studies. For instance, for 16 OECD countries ower 1968-1985 period, Van Hoa (1986)
conducted the J-test on a simple IS-LM model ofairdn, the variables of which were money
supply, taxes (measured as taxes to GDP), goveinsmending and unemployment. His

findings indicated that taxes, but not expendithea a very strong effect on inflation.

Recently, however, it has been increasingly empghkdsin the literature that the use of the tax
ratio is not ideal for several reasons. For ingamaccording to Bretschger and Hettich (2002)
and Devereux et al.(2004), this and other simplasuees are not good proxies for the ‘real’ tax
burden since they do not effectively account fog thultifaceted nature of the tax system.
Therefore, in addition to the tax ratio, Angelopmiét al. (2007) employed other tax measures in

estimating an endogenous growth model to examieeefifects of “productive” and “non-

7 The deflator used by Tagkalakis (2008) was the @Bffator.
8 The tax ratio is defined as tax revenue, asia citGDP, where the tax revenue is usually in teains. In some
cases, this measure has been seasonally adjusted



productive” government expenditure, and the relatedburden, on economic growth for 23
OECD countries. These other measures, which yieldede robust results as it relates to
expenditure, were the effective tax rates and t&gtutax rates on capital and labour. The
effective tax rate for a specific tax is calculagesdrevenue generated from that tax as a ratio to
the tax base. The tax ratio, referred to as avetiageate, was found to be negatively related to
growth. Results also indicated that effective labimeome tax rates are negatively correlated
with growth, while effective tax rates on capitatome and corporate income were found to
have positive growth effects.

Mendoza et al. (1997) also note the shortcoming®ofmonly used measures, including the fact
that they do not allow for the distinction betwebe effects of direct and indirect taxation, and
of specific direct taxes. Therefore, they emplog #ifective tax rates, on consumption, labour
income and capital income, which were formulatedMigndoza et al. (1994) by comparing

aggregate post and pre-tax incomes and prices. dzenet al. (1997) used these rates in their
estimates of cross-country panel regressions ®rGi countries and 11 OECD countries, the
results of which gave support to Harberger's (19G4ument that, despite theory outlining how
tax changes impact the long-run growth rate, ilityeauch changes have negligible effects on

growth.

Forni et al (2009), in their study of the macroemmic effects of fiscal policy in the Euro area,

estimated a dynamic stochastic general equilibrmodel using Bayesian techniques. Using
government data that was only available in mostamses at an annual frequency, they
constructed quarterly effective tax ratdsr three individual taxes, namely taxes on labour
income, capital income and consumption, rather foartotal taxes. Tax shocks were found to
have a greater macroeconomic impact than expeedturcks. Results indicated that cuts in tax
rates on labour income and on consumption havefisignt positive impacts on consumption

and output. Additionally, decreases in tax ratescapital income were found to encourage

investment and output in the medium term.

9 These calculations were also based on the médttmdof Mendoza, Razin and Tesar (1994).



Recognising the drawbacks of commonly used appesadRomer and Romer (2007) developed
a new measure of fiscal shocks for use in a studhe U.S., which found that tax increases are
very contractionary, particularly due to the negaimpact they have on investment. Romer and
Romer (2007) made use of the narrative record, hapresidential speeches, the Economic
Report of the President and Congressional reptrtdjstinguish between “endogendtisand
“exogenous” tax changes. The latter are tax chasgels as those taken to reduce an inherited
budget deficit or to encourage long-run growth. Hlaerative record is also used to identify the
timing of tax changes, so as to construct a sefigee changes in tax liabilities resulting from
“exogenous” tax changes. Romer and Romer (2007) tbgressed output growth on a constant
term and the current value and twelve lags of theasure of exogenous tax changes”. Other
variations of this specification were also estirdatecluding those that added control variables

such as lagged growth, monetary policy shocks aadges in government spending.

2.3.  Summary of Evidence

According to the Keynesian model, a tax increaseceaise a reduction in aggregate demand and
output, while a tax reduction can lead to an exjpanis these variables. Keynesian theory states
that this expansion can be limited because of cimogvdut effects. The life-cycle model also
identifies a negative relationship between taxes aggregate demand, but also proposes that a
tax increase will usually follow a tax cut and tbager this tax increase is deferred, the greater
the impact of a tax reduction on aggregate dem#&fwvever, the Ricardian Equivalence
theorem hypothesises that, given no liquidity casts, there will be no effect on aggregate
demand because individuals have a bequest motitheer Gheoretical models, such as the new
classical ones, propose that tax changes havefext eh output. With respect to other variables,
taxes can theoretically have negative effects @imga, investment and the supply of labour, and

could also have inflationary consequences.

A review of the empirical literature shows mixeguks regarding the relationship between taxes
and growth and other macroeconomic variables. \Wagpect to growth, some studies have

1% This refers to changes occurring as a result oh@aeic conditions that are likely to exist in theute, such as
countercyclical action and changes to tax policateommodate changes in government expenditureseTaes
likely to yield biased estimates of the effectstaf changes on economic activity, since they akertdo return
output growth to normal. Therefore in this studgnier and Romer (2007) use the tax changes, whichativated
by more exogenous reasons.



found taxes to have Keynesian effects, while onthefpapers reviewed found specific taxes to
have positive growth effects. On the other handhesgtudies discovered that taxes have no or
very negligible impacts on output. While one stdidynd taxes to have a very strong effect on
inflation, another found that only indirect taxe® anflationary, while yet another found that

taxes had insignificant inflationary consequences.

3. Measuring Tax Policies

3.1. Possible Approachesto Measuring Tax Policies

As exemplified by the review of the empirical leture, the majority of the measures used in tax
studies such as this one can be classifiededacto, or outcome-based, since they measure the
level of taxation by a variable that should repnéstie outcome of a change in tax policy.
Perhaps for convenience these measures are haatliged. However, there are several
drawbacks, some of which have been alluded to enpirevious section. Romer and Romer
(2007) also point out that a change observed indag&nue may not be indicative of a tax policy
change but could have been the result of a fluctnan the tax base, which usually varies with
the level of income, or with movements in stockcesi, the price level, or a number of other
factors. Romer and Romer (2007) also discuss the wdnere countercyclical tax changes are
well timed and successful and therefore allow outpugrow as normal. In such a situation,
when one considers the series of tax changes aclthofes in output, the effects of tax changes

on output are very likely to be underestimated.

Given these shortcomings, an alternative approadei use ofle jure, or rule-based, measures,
which are constructed based on information fromi¢igal statutes and laws of the country being
investigated. For these measures a number, eitberlOor some continuous version thereof, is
assigned to a data point to indicate the magnitidbe variable at that particular point in time.
In light of the weaknesses of outcome-based messwe follow Romer and Romer’s (2007)
approach and develop a new measure of taxatiors Aéw measure is a rule-based one, as

detailed in the following section.



3.2. A New Measure of Tax Policy

In this section, we describe how our measure ofpilicy is developed. Romer and Romer’s
(2007) measure was one of fiscal shocks and wasllzas estimated changes in tax liabilities, as
documented by official reports, when a policy crangcurred. However, such information was
not available for Barbados in all instances; trenefwe opt to code the tax changes, as detailed

below, in order to construct an index of tax policy 1969 to 2007.

As shown in Table 1 of the Appendix, several dir@atl indirect taxes exist or have existed in
Barbados. For each individual tax in existence %69, a value of 1 is assigned at 1969 to
represent the base year. For those taxes notsteege in 1969, a value of O is assigned to 1969
until they came into existence, at which point augaof 1 is assigned. Then, as indicated in the
Tax Chronicle, each time a policy change occurreddch specific tax regime, the percentage
change in the burden from each specific tax igregd. The index is adjusted in accordance

with these percentage changes, to give a serias oidex for each individual tax.

The estimation of the percentage change in thetasen is relatively simple for land tax (which
is used as a proxy for overall property tax burderdrporate tax, stabilisation tax, stamp
dutieg?, VAT and hotel and restaurant taxes, since thenrfature to consider was the tax
rate®. Therefore, the percentage change in the taxwasetaken as the percentage change in tax
burden. With respect to consumption taxes, the ggmm the basic rate was assumed to indicate

the changes in tax burdén

Changes to personal taxes and import duties aiteaantore challenging to code. With respect to
personal taxes, changes were more frequent and toaalowances, the basic rate and to the
marginal rate. To arrive at an estimate of the gbkam the personal tax burden, changes in
allowances are coded separately from rate chargesnges in the allowances are averaged

across allowance categories to arrive at an avergege for the period. A similar approach is

' Note that stamp duties refer only to those on itgcthese were discontinued in 1997 when the VAE wa
introduced.

2 |n these instances, only the tax rate was usesbtimate a change in tax burden. As one would ajaiee it
would be difficult to quantify some changes to fater tax regimes, such as, exemptions grantedsimall subset
of taxpayers.

13 There were changes in rates for specific goods theetime period; however, these were difficulgtoantify, in
terms of a change in tax burden, given no inforamatin their importance to the consumers’ baskegbofls.

10



taken for rates. The two change series are therbio@uh using principal component analysis,

which is discussed below.

For import duties, use was made of a dataflasithin the Central Bank of Barbados, which
provided, for each year from 1994 to 2007, theatolalue of each good imported and the duty
paid on the good. To calculate a weighted avenag®it duty, each item was assigned a weight,
which was the ratio of the dollar value of the gaagborted in 1994 to the total value of goods
imported in 1994. These weights were held constemii 2007 and applied to the duty on
respective goods. As the duties on particular iteimenged, the weighted average value also
changed and these changes were used as estimdhes afange in burden imposed by import
duties. To obtain pre-1994 estimates, 1994 weigitse also used, in conjunction with

information from the Tax Chronicle on actual duties

It would be preferable to include all the tax categs in the same model along with the various
interaction terms but this may lead to problemsnufiticollinearity, especially between the
interaction terms and the individual variables. I'saa approach will also seriously infringe on
the degrees of freedom during estimation, resultingnreliable inferences. Similar observations
are made in Demetriades and Luintel (1996a, 1997yhich the authors construct indices of
financial repression. We follow their recommendatand construct a summary indicator using
principal component analysis (other examples irelBdndieraet al., 2000; Abiad and Mody,
2005).

The method of principal component (Lawley and Makw#971; Theil, 1971) involves the
linear and orthogonal transformation of our set (pbssibly correlated) variables into
uncorrelated variables referred to as principal ponents, which are ordered in terms of their
variance. Besides the fact that the resulting éegare uncorrelated, the other advantage of this
procedure is that we can choose to work with akh @ub-set of the components (depending on
the amount of variance that each explains), effeltireducing dimensionality of the data and

therefore overcoming the econometric problems rmaeti. We choose to work with a weighted

14 Although the data retrieved did not cover thetladl goods imported, it was thought that it covemesbifficient
number of items to produce an adequate weightecgsemport duty.

11



average of the number of sub-components sufficem®nsure that the summary index accounts

for at least 99 percent of the total variation afke individual tax index.

Using the personal, corporate, property and statibn tax indices, an index of direct tax
burdert® is constructed using the method of principal congmt. This index for direct tax policy
therefore is a combination of the variation of dillect tax categories. The same is done with
consumption taxes, stamp and import duties, andl lapid restaurant taxes to arrive at a single
index for indirect tax polic}. The approach is again applied to the indiceshefdirect and
indirect tax policy to produce an overall indexaserall tax policies, where an increase in the

index represents a rise in the tax burden anduwctiesh indicates an easing of the tax burden.

The indices of individual direct tax policies at@own below, along with the index of overall
direct tax burden. The fall in the direct tax burde 1971 reflects the decline in the personal tax
burden for that period, while the plateau from thdént in time up to 1976 is commensurate with
the absence of any major tax changes during thedodtowever, the direct tax burden rises in
1977, capturing the increase in both the persondlcarporate tax burdens. While there is no
significant change in corporate taxation for thectneight years, there are relatively large
reductions in personal and property taxation tlaatse a decline in overall direct taxation. This
decline continues, but at a slower pace, until 198droring a series of reductions in personal
taxation. Then there is a noticeable drop in teaflitax burden in 1986, as personal, corporate
and property taxation is reduced. From this pant290 there is very little movement in direct
taxation, since there is slight variation in ortig fpersonal tax burden. In 1991, however, there is
a spike in direct taxation, when stabilization &xeere imposed during the recession of the early
1990s. The direct tax burden fell in 1992, whemitiation taxes on companies were removed
and fell back to the 1990 level in 1993 when stattion taxes on individuals were eliminated.
There were no other notable or quantifiable changedirect taxes until 1999, when land tax
rates were increased. Thereafter the direct taddsufell gradually, reflecting declines in all
direct tax categories.

!> Note that levies and “other” direct taxes are inetuded. Several levies have existed in the pasthanges in
these appear to have posed some difficulty in tragkgiven the quality of information provided ihet Tax
Chronicle. The “other” direct tax category is rataty small and changes in this category were gégg.

'® Note that excises and “other” indirect taxes areimcluded.
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Figurel: Graphsof Indices of Specific Direct Taxation and Overall Direct Taxation
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The indices for specific indirect taxes, and foe thdex of overall indirect taxation are given
below. With the exception of hotel and restauraxtes, from 1970 to 1976, there were no
significant, or quantifiable, modifications to amydirect tax regimes; therefore the overall
indirect tax burden remained stable. However, \aithincrease in the burdens of import duties
and hotel and restaurant taxes in 1977, thererisean indirect taxation, which is followed by
another period of stability. Then, with a declimethhe hotel and restaurant tax rate in 1986, the
indirect tax burden declined but increased agaid987, when stamp duties on imports were
raised. Thereafter, the indirect tax burden rosgogeally as the basic consumption tax rate
increased. The sudden decline in indirect taxahd®97 reflects the elimination of stamp duties
on imports, consumption taxes, and hotel and resmtadaxes, when the VAT was introduced.
Since no significant changes were made to the VA&gime, the changes in the indirect tax
burden thereafter reflect those in import duties.
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Figure 2: Graphsof Indices of Specific Indirect Taxation and Overall Indirect Taxation
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The plot of the index of overall taxation is givenFigure 1 of the Appendices, which again

shows the graphs of the indices of direct and euditaxation.

The graphs below perfectly exemplify the drawba€kootcome-based tax measures and the
importance of rule-based ones such the one dewklopéhis study. The first graph displays

personal tax revenue and our personal tax indexcaisbe seen, even though the personal tax
burden has been falling, personal tax revenues baee increasing, as there are other factors at

work, such as higher employment levels or wagecases.
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Graph of Personal Tax Revenue and Personal Tax I ndex
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The use of personal tax revenue is therefore pora measure of the tax burden and its use will
clearly yield misleading results. Similarly, redsidrom corporate tax have been expanding,

despite the clear declining trend in the corpotaxeburden.

4. Modeling the Growth Effects of Taxation

Most empirical studies on taxation and growth begith the standard growth regression, often
referred to as the Barro regression following tih@neering work of Barro and Sala-i-Martin
(1995), and add to this baseline model a tax buidditator ) and perhaps a number of
interaction terms depending on what is being ingastd (see Equation 1). The idea is to
estimate the effects of taxes on growth, contrglfior other possible growth determinants. Note
that this workhorse regression model of the grovtghature, the Barro regression, is really that
first proposed in the seminal work of Mankiw et &.992), MRW, but with additional

explanatory variables.

Original mcbjel of Mankiw et al (1992)
'

S
Yit :yXi,t+gi,t+]TZi,t+¢ti,t (1)
_ J

Ba%(egression

Here,y is growth in real GDP per capita and, as note@®bstauf et al.(2004),X can be seen as
representing those growth determinants suggestedebgolow growth model, whilé captures
those determinants that lie outside the origindb®dheory. In addition, whereas thevariables

are quite common in empirical studies, theariables vary considerably across studies aral als
by country (Kenny and Williams, 2001). Moreovertth is an extensive list of suZhvariables.
The Durlauf et al. (2004) survey identifies 145felént regressors, the vast majority of which
have been found to be statistically significanairieast one study using conventional standards.
They note that one of the main reasons why so nadteynative growth variables have been
identified is due to questions of measurement, atrtbute the high percentage of statistically

significant growth variables to publication biaglatata mining.
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Remaining with the empirical literature and acasgtEquation (1) as an appropriate framework
for examining the growth effects of taxes, the ¢goesis how to choose among the vast number
of possible growth determinants. This is far fromemsy task as Durlauf et al. (2004) pointed
out when they argued that the absence of consessre of the fundamental problems of the

empirical growth literature.

The common approach to variable selection in ttexdiure is to choose from among tKe
variables those that have been found to be roluuets different studies, and to choose fidm
those additional controls that the researcher wemtsccount for in relation to the issue being
investigated. In this regard, note that Levine &uhelt (1992) and Kalaitzidakis et al. (2000)
concluded that the only robust growth determinam®ngX are initial income and the share of
investment in GDP. In surveying the literature omvgh and financial liberalisation, the

variables commonly used KandZ are presented in the table below (with citations).

A Selection of Commonly Utilised Variablesin Growth Regressions

X Z
Core Macroeconomic Institutional and Other macr oeconomic
 log initial (real) per capita GDEMRW, fb, « Political risk indicator(fh)
KO, BH, P) « Financial crisis dummyfb)

« investment/GDRMRW, C, D, A, KO, P,G) « Inflation, (fb, Ac, RC, BH, P,G)
» human capital: educatiqgMRW, C, D, fb, BH, |« Private cons./GDFfb)
P,G) « Private invest/GDRfb, Ac)
* pop. growth(MRW, fb, BH, P) « Growth rate of real expor(®,G)
* gov't consumption/GDRD, fb, BH, P,G) « Financial Developmer(C, D, KO, P,G)
* Current Account/GDRfb)
* Trade Balance/ openneb, Ac, KO)
* Total or external debt/GD@b ,Ac, G)
* Short-term debt/GDFfb)
» Terms of Tradg(D, Ac, BH)
* Real exchange rate overvaluati@rc)
* Employment per capitgC)
* Private creditBH,G)
* Quiality of Institutions BH)
» Law and OrdergH)
* Human capital: healthPj
» Life expectancyKO, BH)
Notes MRW = Mankiw, Romer and Weil, (1992KO = Klein and Olivei (1999)fb = Fratzscher and
Bussiere (2004)Ac = Achy (2005)BH = Bekaert et al. (2005),C = Lewis and Craigwell (1998p=
Downes (2003), P = Peters (2001), G=Greenidge (2006
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With respect to the&X variables, initial GDP is only included in panedtimation and is thus
excluded from our model, while the oth¢wvariables will form the core regressors used ia th
paper. In terms of th& variables, the selection is further narrowed hyjisitg any growth

research specific to the Caribbean region. Adddilgn a general-to-specific modelling

procedure is employed, allowing for a more robusthrad of selecting the variables.

A Caribbean Country Growth Model

As discussed above, a wide range of variables baea used in growth empirics; however, a
number of these, such as ethno-linguistic fractisaion (from Easterly and Levine, 1997; Sala-
i-Martin, 1997a; Sala-i-Martin, 1997b) and assastsims (as in Dollar, 1992; Dollar and Kraay,
2001), are not applicable to the Caribbean. Thecehof variables is arrived at by a survey of
the literature as it relates to developing couniri@ particular work done on the Caribbean
regiorf. The following variables are revealed from theveyr human capital, fiscal policy,
openness to international trade, financial develaminflation, physical capital and the

population growth rate.

In the absence of continuous and consistent datcloool enrolment and qualifications used to
proxy human capital, the World Bank (1994) procedure on interpolatamgl extrapolating the
Barro and Lee (2000) measures of educational atermh is followed. In this regard, the
percentage of the population that has successfattypleted only the secondary school level and
the percentage that has successfully completedtiaryelevel are utilised to form an overall
measure of human capital based on principal comparealysis. This overall measure of human
capital accounts for 99 percent of the individuainponents.Fiscal policy is measured by the
ratio of government consumption to gross domesbdyct (GDP) and this is obtained from the
World Development Indicators (WDI) CD ROM 2008. terms of @enness to international
trade, the share of exports in GDP is used to capturestfect of a more outward-looking trade
regime. However, given that it is normally impath&t are most affected under a trade restrictive
regime and usually stand to benefit most from greapenness to international trade, the share

of imports to GDP is also employed as an altereapvoxy. Additionally, the trade volume

8 Specifically, works by Williams and Daniel (1991he World Bank (1994), Boamah (1997), Lewis andi@well
(1998), Peters (2001), Downes (2003), Greenidgégpand Craigwell et al. (2008). Note that a wideriew of
the literature on these variables is also containé€greenidge (2006).

18



(merchandise exports plus imports) to GDP ratiexigerimented with for comparison purposes.
These data also came from the WDI 2008.

Financial development is measured by the ratioro&d money (M2) to GDP, and the inflation
rate by the twelve-month moving average of chanigethe consumer price index. However,
since it is recognised in the literature that ewerlow inflation environments high inflation

volatility can impede growth by generating uncertyaiconcerning future prices, this study
experiments with the conditional standard deviatafnthe inflation rate as a measure of
uncertainty (also employed as a determinant byd3d997; Barro and Martin, 1999; Barro and
Sala-i-Martin, 2004; Levine and Renelt, 1992; Seldartin, 1997a). This is obtained by
estimating a generalised autoregressive conditibetgdroscedasticity (GARCH) model of the
inflation rat€. Finally, physical capital accumulation is giventhe gross domestic investment.

When the tax indicator is added to these standewdith variables, its impact on economic

growth is expected to be negative.

5. Methodology and Results

51  Methodology

Our data set spans the period 1960 to 2008, gwing9 data points and, as such, we opt for a
single-equation estimation approach to co-integraginalysis. At the same time we are mindful
of issues of endogeneity in choosing our estimagwacedure, since in the presence of
simultaneity cointegration regressions may be liasesmall samples even though they are
consistent estimators Stock and Watson (1993). eftwex, we opted to use the Unrestricted
Error Correction Model (UECM) approach proposedP®garan et al. (2001), where short- and
long-run effects are estimated jointly from a gaheutoregressive distributed-lag (ARDL)
model. Pesaran et al. (2001) refers to this asARBL approach to cointegration modelling.

This technique has two main advantages over ther atbmmon procedures to cointegration

° The GARCH model, developed by Bollerslev (1988)the most popular tool for modelling voIatiIitggigermits

precise time degendence estimates of the seconcenamhthe variable in guestion (Serven, 1998; terken,
1999). A GARCH (1,1) model of the form, =a, +a,r, , +¢, whereo, =, + p,e;, +0,, is used, where
TTis the inflation rate g, is the conditional variance cﬁ’l and thed, is taken as the meésure 6 uncertainty.
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analysis, mainly the Engle and Granger two-stepraggth and the Johansen maximum
likelihood framework. The first advantage stemsrfrihe fact that the other methods focused on
the estimation of long-run relationships among {(@jables, which inevitably involves a certain
degree of pre-testing and thus introduces a furtlegree of uncertainty into the analysis of
relationships between levels (Cavanagh et al., 1P@Saran et al., 1996; Pesaran et al., 2001).
Moreover, their widespread use has led to the commigconception that long-run relationships
exist only in the context of cointegration amontegrated variables (Greenidge, 2006; Loayza
and Ranciere, 2006). With the UECM, cointegratioalgsis can be conducted irrespective of
whether the explanatory variables are 1(0), I(1)aamixture of both. The second advantage is
that this technique improves upon the other methsilse it is better at handling small sample

and dynamic sources of bias. Pesaran and Shin ), 1P88aran et al. (2001) and Haug (2002)

show that the OLS estimators of the short-run patars in the UECM are/T -consistent and
the long-run coefficients are super consistenmalksizes.

The UECM is specified:

p-1 -1

DY, =@+ Y YO + D O +ay , +BX  t+E )

i=1 i=0

where X represents the set of growth determinatestified above,gand yare the short-run

coefficients related to growth and its determinamsnd Sare the level effects and thus the
long-run coefficients are computed a(s,é’i/a), a also represents the speed of adjustment to the

long-run relationshipg, is a disturbance term with the classical assumptio

A long-run relationship is said to exist betweewremmic growth and its determinants if the
coefficients on the lagged level variables aretjpisignificant. This is a standard F-statisticties
however its asymptotic distribution is non-standakd such, Pesaran et al. (2001) provide two
sets of asymptotic critical values; one set assgrttiat all the regressors are 1(1); and another set
assuming that they are all 1(0). These two setsritical values refer to two polar cases but

actually provide a band covering all possible dfaesgions of the regressors into 1(0), I(1) or
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even fractionally integrated. If the calculatedté&tistic lies above the upper level of the band,
the null is rejected, indicating cointegrationitifalls below the lower level of the band, thelnul
cannot be rejected, indicating the lack of coirtign. If the calculated F-statistic falls within

the band, a conclusive inference cannot be made.

52  Results

The results are presented in Table 2. The firstiroal shows the variables, the second column
gives the final estimates for the standard growtbdeh without the tax indicator, and each

column thereafter displays the estimates with samasure of the tax indicator included. The

diagnostics for each model are given in the lowagb of the respective column. In this regard,
each model passes various diagnostic tests, imgutiiat for serial correlation of the residuals,

functional form misspecification, non-normal restts and heteroscedastic disturbances.
Moreover, based on the coefficient of variationgheanodel is capable of explaining over 90

percent of the variability in economic growth owie period and thus can be taken as an
adequate representation of the growth process iiba8as. In what follows, we first discuss the

standard growth model and its determinants and pineceed to analyse the findings when the

tax indicator is included.

In the standard model, the presence of a long-quilierium relationship between growth and
its determinants is confirmed based on the redulbhe® ‘bounds’ test. The computed F-statistic
on the exclusion test of the level variables i391which exceeds the asymptotic critical upper
‘bounds’ value of -3.99 in Pesaran et al. (200hl@&lI(iii)) for the existence of a cointegrating
relationship, thus rejecting the null of no cointEgn relationship at 5% level. This implies that
growth in Barbados and its determinants are corated or co-moving. Moreover, the
coefficient on the lagged real GDP term, represgntine implicit speed of adjustment towards
equilibrium, is negative and highly significant,daimplies that shocks to the economy will
eventually dissipate and output will gravitate todgathis equilibrium position. Moreover, the
size of the coefficient indicates that approximateh percent of any deviation from the long-run
equilibrium output level is corrected each yearerghis relatively little change in these results
for the models that include a tax indicator, alifiouin some cases the speed of adjustment

towards equilibrium increases.
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The results in the standard model suggest thasimaent, financial development, the stock of
human capital, government consumption expendittaide openness and inflation are significant

determinants of growth.

As shown in the Appendix, estimation of the staddgrowth model (without a tax index)
revealed significant explanatory variables as itmest, financial development, government

consumption, trade openness, human capital, re® &1d inflation.

The positive effect of human capital on steadyestattput is one of the fundamental predictions
of the endogenous growth models and is of no sephere given Barbados’ impressive
education track record. The coefficient on this borad of educational attainment suggests that
a 1 percentage point increase in the percentagieecddult population entering the work force
having successfully completed education trainingha&t secondary level or higher, leads to
approximately one-fifth (computed as -0.0349/-06)56f a percentage expansion in economic
growth. This finding augers well for the signifitaamount of investment and attention that
successive governments have placed on developigttick of human capital in Barbados. For
example, in 1960/61, the government’s current edjpere on education was Bds$4 million or
18.3 percent of total expenditure and this hasirmeer the years to reach Bds$446.3 million or
21.9 percent in 2006/07. Indeed, it is at the deytlevel that much of the investment has taken
place with the three largest tertiary instituti@msthe island opening within the sample period of
this study: the Cave Hill Campus of the Universifythe West Indies in 1962; the Barbados
community College in 1969; and, the Samuel JacknRaescod Polytechnic in 1970.
Furthermore, this investment has also been accaenbéy policies to ensure that each member
of the population gets access to at least a bas& bf education. Such policies included the
abolition of fees at secondary schools and a cosopylschool-leaving age of 16 years. The
figures on educational attainment indicate thatpgbhecentage of the population whose highest
level of education is at the secondary or tertiamels have risen significantly over the sample
period. Thus, the quality of its human capital basn increasing over time and as such there is

no surprise of the finding of a positive and sigraiht effect on growth.
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In addition, the positive coefficient on changestle human capital variable indicates that
improvements in the stock of human capital havieaatsun contributory effect to growth. Here,

the evidence suggests that a 10 percent rise ipeheentage of the adult population attaining
some form of training at the secondary level otHer will lead to roughly a 0.2 percentage rise

in economic growth.

The positive coefficient on the lagged opennesgsabbe can be taken as suggesting that greater
openness to international trade has allowed theauy to raise its output levels over the years.
Admittedly, this is an outcome indicator and ashso@y be capturing other policy actions that
encourage trade but that are unrelated to openkkss. so, since exports of services is mainly
tourism and have little to do with actual openrtessade in the traditional sense. It is possible t
have trade controls in place but invest heavilyourism product development and marketing. It
is more likely that the proxy is capturing sucheefs. Openness also has a positive short-run

impact on growth, as indicated by the combinedotsfef lags 1 and 2 changes in openness.

The finding of a positive impact of financial despiment on growth is consistent with the
growth literature and suggests that the finangyatesn has developed in a manner which has
facilitated growth. Moreover, it is supported byetlilemand-following of the relationship
between financial development and growth, whichwgighe former as a consequence of the
demand for financial services (see for example,ifamn, 1952; and Lucas, 1988). Specifically,
it would suggest in the development process, a8#nbadian economy evolved from traditional
agricultural production to a more complex, and ntiseel economy, certain demands were
generated for the services of financial institusioBuch demands were created by the growing
needs of firms for external finance, as their regdi profits fall short of their investment
expansion needs. The financial system developmeag im accordance to meeting such

demands.

The evidence also indicates that government consampxpenditure has reduced growth in
short-run and also lowered the long-run level apati Lewis and Craigwell (1998) suggest that
it is likely that government spending occurred le expense of private investment and to the

extent that this spending is not productive, figualicy will have a negative impact on growth. It
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does not necessarily mean that all categories wérgment spending reduce output but that in

the aggregate it does.

Finally, gross domestic investment is found to lmgaificant determinant of economic growth
only in the short-run. Its coefficient indicatesatha 10 percent rise in physical capital
accumulation leads to approximately 1.1 percenfaget increase in output. However, this

effect dissipates over time.

When the index of overall taxation is included he tgrowth model, it is found to have a
contractionary effect in the short-run but no lang-impact. The same short-run result holds for

indirect taxation. However, it direct taxation alsas negative growth effects in the long-run.

While personal taxation and economic growth are redated in the long-term (perhaps

indicative of individuals’ ability to adjust to ineases in personal taxation), they are positively
related in the short-run. This short-run relatiopshvhich can be interpreted as a fall in the
personal tax burden resulting in lower economioagho perhaps highlights the need for the
breakdown of personal taxation into the variouime categories. It is possible that although
the aggregate personal tax burden has been deglthim burden on the higher-income group has
been rising. As noted by Goode (1984), progressi¥ation curbs savings and therefore capital

formation, and also creates disincentives to woikiavest.

Similar to personal taxation, corporate and proptxxation are unexpectedly positively related
to growth in the short-run. On the other hand,ha ong run, these forms of taxation are both
found to have a negative effect on growth. In otlverds, increasing (reducing) the burden in
these categories of taxes reduces (increases)/lgmwetr time. Since the plots in Figure 1 show
these categories falling over the sample periognatans that tax polices in these areas have
served to raise the rate of economic growth. Offierence that can be drawn is that these
categories of taxation increased the amount fumassfand property-holders have at their
disposal for investment and consumption purposésgchwhave positive growth implications.
With regards to the stabilisation tax policies loé tearly 1990s, these are found to have been

growth-reducing. Therefore, although these taxesy rhave been effective in buffering
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government revenue during the economic downturthaff period, they are likely to have also

further suppressed economic activity.

The majority of the categories of indirect taxatipalicies have had no long-run impact on
economic growth; only import duties were found avé negatively impact growth in the long-
run, most likely by raising the cost of inputs dhdreby discouraging production. While there is
no short-run relationship between import duties ecohomic growth, an increase in the burdens
from consumption taxes, stamp duties and hotelrasiurant taxes have constrained economic
growth, in the short run, as expected. Finallyappears that the introduction of the VAT, which
at the time replaced eleven other taxes, spurredasgic growth in the short-run but that effect

has since dissipated.
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Table 1: Description of Direct and Indirect Taxesin Barbados

Tax

Description

Direct

i) Personal taxes

These are taxes charged on ttabléaincome (gros
income minus personal, spouse, home and child atioes)
of individuals. Barbados has a Pay As You Earnesysand
employers are required to withhold taxes from t
workers’ wages and salaries. Income tax is chaaed
basic rate on an individual's taxable income upatal
including $24,200. Taxable income in excess of $24,is
then taxed at the marginal rate. Deductions aie alswed

for contributions to a savings or retirement plam,chase of

shares and for other investments.

neir

i) Corporate taxes

These are taxes levied ontgrofiall companies operatin
in Barbados. International business companies fac
significantly lower rate. Corporations also bendfibom
allowances, such as depreciation, export, and regseand
development allowances. Deductions, such as thathf®
cost of listing shares on the stock exchange, dse
allowed.

e

iii) Levies

These comprise employment, environment&ealth,
transport, betterment and training levies. Nonetlwdse
currently exist.

iv) Stabilisation taxes

These were instituted ie #arly 1990s, as part of t
structural adjustment programme to boost Governr
revenue. The rate was initially 1.5% of an indiatis total
income and on the profits of corporations but wasdasec
periodically, depending on Government’s need foeneie.
Stabilisation taxes are no longer in existence.

nent

V) Property taxes

This category mainly comprisesdldgax and propert
transfer tax, but also includes estate duties, negistration,
land development duties, and taxes on intellegitmberties
and corporate affairs. From 2006, also include his
category were taxes on income earned from rentabofe
accommodation. While land tax is paid annually,perby
transfer tax is payable by the seller a properspid.

vi) Other direct taxes

This category includes witlding taxes on interest earn
on savings and securities, as well as taxes chaoye
dividends.

od

Indirect

i) Consumption taxes

These are taxes levied ondspgron goods and services.

However, they have been replaced by the value athde
(VAT).

O n

i) Stamp duties

In this study, these only refetthtose stamp duties plac

D
o

on imports. These have also been replaced by thE VA
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Tax

Description

iii) VAT

The VAT was introduced in 1997 and, so tassimplify the
tax system, it replaced stamp duties, hotel anthuesnt
taxes and consumption taxes. The VAT (at a rateseb) is
imposed on a wide range of goods and services igaipipl,
or imported into, the country; some goods and ses/
particularly essential ones, are however exemptezem-
rated. In addition, a lower rate of 7.5% is chargedthe
supply of tourist accommodation.

iv) Excises

These were initially levied on only rygmoducts. However
after the introduction of the VAT, they were chatgen
tobacco, spirits, petroleum products and motoralehi

V) Import duties

This category comprises customedutlevied on a larg

variety of imported goods at various rates, withxuly
goods being taxed at higher rates. This categosp
includes a cess, which was introduced in Septer2abéb
for an eighteen-month period and imposed on exginal
imports (certain items, particularly essential gnesre
exempted).

vi)Hotel and Restaurar
taxes

tThese were taxes levied on the revenue of hotets
restaurants, but they have been replaced by the VAT

vii) Other indirect taxes

This category encompasaes environmental levy an
highway revenue. The environmental levy coverscthst of
disposal of waste generated from the use of imgayt®ds.
There is a general rate of 1% of the CIF valuergdorts but
some commodities, such as vehicles and refrigexatore

taxed at a specific nominal value per unit.
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Figure 1: Graphsof Indices of the Direct, Indirect and Overall Taxation

Direct Taxation

Indirect Taxation

QO AV A» A0 AD O oV o 0 o N NV o> o
'\’\'\ﬂ’\@%@‘b‘b%g‘b(ﬁo"%g‘b@%

&
SN NN >

9
)
= S

Q
O
N Q

& &
DR SIS

v

—&— Indirect Taxation

Total Taxation

3.00
2.00
1.00
0.00
-1.(&/&\
-2.00
-3.00
-4.00

28




Table 2: Resultsof For Taxation and Growth

Variable Basic M odel with Total Tax | with Direct Tax | with Indirect Tax
AL(Physical Capital) 0.114%** 0.108 0.114 0.111
AL(Physical Capital), -0.025%*** -0.024 -0.025 -0.026
AL(Financial Dev.) 0.090*** 0.111 0.078 0.112
AL(Fiscal Palicy) -0.289*** -0.287 -0.258 -0.286
AL (Fiscal Policyy, 0.087*** 0.091 0.076 0.089
AL(Openness) 0.051** 0.070 0.038 0.066
AL(Openness) -0.077** -0.087 -0.081 -0.089
AL(Human Capital) 0.020** 0.024 -0.199 0.022
L(Real GDP), -0.157*** -0.168 0.165 -0.173
L(Financial Dev.); 0.186*** 0.196 -0.403 0.198
L(Fiscal Policy), -0.461*** -0.481 0.148 -0.478
L(Openness) 0.144*** 0.127 -0.238 0.130
AL(Inflation) -0.274%** -0.227 0.427 -0.225
AL(Inflation).., 0.441%** 0.419 -0.720 0.428
L(Inflation);.4 -0.792%** -0.755 0.029 -0.753
L(Human Capital), 0.035*** 0.036 -0.014 0.035
A(Total Tax) -0.003
A(Total Tax)., -0.003
A(Direct Tax) -0.006
A(Direct Tax)., 0.011
A(Indirect Tax) -0.012
A(Indirect Tax) -0.012

R 0.965 0.977 0.972 0.976

F-statistic 31.39** 37.24* 30.85** 36.57**

DW 1.81 2.28 1.96 2.27

AR 0.372[0.695] 1.831[0.197] 0.658[0.533] 1.853[0.193]
RESET 0.036[0.852] 2.015[0.176] 2.463[0.137] 1.7693[003
Norm 1.306[0.521] 0.506[0.776] 0.128[0.938] 1.030[0.598]
ARCH 0.426[0.523] 0.012[0.915] 0.490[0.495] 0.121[0.7B29
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Personal Tax | Corporate Tax | Stabilisation Tax Property Tax
AL(Physical Capital) 0.115 0.112 0.123 0.112
AL(Physical Capital), -0.032 -0.028 -0.028 -0.027
AL(Financial Dev.) 0.053 0.074 0.085 0.101
AL(Fiscal Policy) -0.255 -0.252 -0.300 -0.293
AL(Fiscal Policy), 0.036 0.051 0.106 0.099
AL(Openness) 0.059
AL(Openness) -0.084 -0.114 -0.058 -0.096
AL(Human Capital) 0.025
L(Real GDP),; -0.142 -0.175 -0.173 -0.190
L(Financial Dev.), 0.172 0.134 0.195 0.195
L(Fiscal Policy); -0.396 -0.375 -0.478 -0.490
L(Openness) 0.160 0.206 0.125 0.194
AL(Inflation) -0.229 -0.262 -0.288 -0.237
AL(Inflation),., 0.417 0.443 0.439 0.490
L(Inflation),, -0.741 -0.810 -0.783 -0.805
L(Human Capital), 0.026 0.024 0.035 0.041
A(Personal Tax) 0.233
(Corporate Tax) -0.106
A(Corporate Tax) 0.090
(Stabilisation Tax) -0.018
A(Stabilisation Tax) -0.014
A( Stabilisation Tax) 0.020
(Property Tax), -0.054
A(Property Tax), 0.040
R 0.965 0.967 0.971 0.969
F-statistic 35.39** 33.34** 27.00** 35.34**
DW 1.88 2.06 1.88 2.09
AR 0.215[0.809] 0.730[0.497] 0.416[0.668] 0.973[0.399]
RESET 0.121[0.732] 0.241[0.630] 2.102[0.169] 0.277[0.606]
Norm 0.488[0.783] 1.218[0.544] 1.355[0.508] 1.929 [0.B10
ARCH 0.702[0.414] 0.065[0.802] 0.108[0.748] 0.032[0.859]
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Consumption| Stamp Duty | with VAT |with Import Duty Hotel and
Tax Restaurant Tax
AL(Physical Capital) | 0.111 0.115 0.114 0.102 0.107
AL(Physical Capital), | -0.028 -0.026 -0.026 -0.037 -0.022
AL(Financial Dev.) 0.107 0.108 0.108 0.101 0.113
AL (Fiscal Policy) -0.285 -0.288 -0.287 -0.254 -0.287
AL (Fiscal Policy); 0.085 0.085 0.084 0.086 0.099
AL(Openness) 0.059 0.049 0.051 0.064
AL(Openness) -0.092 -0.079 -0.079 -0.093 -0.080
AL(Human Capital) 0.022 0.023 0.022 0.021
L(Real GDP),; -0.1634 -0.173 -0.172 -0.190 -0.179
“L(Financial Dev.), 0.192 0.199 0.197 0.218 0.204
“L(Fiscal Policy); -0.469 -0.477 -0.474 -0.421 -0.488
L(Openness) 0.133 0.138 0.138 0.133 0.131
AL (Inflation) -0.228 -0.219 -0.221 -0.225 -0.234
AL (Inflation),., 0.428 0.426 0.424 0.441 0.424
L(Inflation)y. -0.750 -0.760 0.759 -0.696 -0.756
L(Human Capital), 0.034 0.034 0.035 0.026 0.036
A(Consumption Tax) | -0.007
A(Consumption Tax); | -0.006
A(Stamp Duties); -0.017
AVAT) o1 0.018
(Import Duties), -0.045
A(Hotel & Rest Tax) -0.013
A(Hotel & Rest Tax), -0.014
R 0.977 0.971 0.971 0.968 0.974
F-statistic 37.17** 33.14** 33.13** 38.49** 33.37**
DW 2.35 2.26 2.27 2.19 2.22
AR 3.683[0.052]|0.925[0.418] 1.104[0.386]] 1.946[0.173] 1.466[0.264]
RESET 0.317[0.582]|0.115[0.739] 0.115[0.739] 2.606 1.833[0.196]
Norm 0.984[0.611]|1.774[0.412] 1.895[0.388]] 1.278[0.528] 0.817[0.665]
ARCH 0.085[0.775]|0.087[0.773] 0.101][0.755]] 0.914[0.352] 0.016[0.900]
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