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Abstract

The empirical evidence on the relationship between trade liberalization and tax revenue is

mixed. This paper attempts to ascertain whether the mixed result can be attributed to the

use of different indices of trade liberalization, model specification and/or estimation

methods. Using a panel of 22 countries in Sub-Saharan Africa over 1980-1996, we

consider two indices of trade liberalization and perform both difference and system

GMM regressions. We find evidence that the relationship between trade liberalization

and tax revenue is indeed not robust to these considerations.

1. Introduction

Trade liberalization is often the centerpiece of macroeconomic development strategy in

Sub-Saharan Africa. A typical trade liberalization process entails a reduction and

unification of tariffs, relaxation of quotas, export promotion, currency devaluation and

tax reform. On devising a program of liberalization, policy makers are often hindered in

forecasting tax revenues because of the uncertainty regarding the effects of trade

liberalization on fiscal outcomes. The relationship between trade liberalization and tax

revenue is therefore an issue of great practical importance. This paper examines the

relationship between trade liberalization and tax revenue/GDP ratios in Sub-Saharan

Africa.

In a recent paper Khattry and Mohan Rao (2002) examined the same issue for a wide

array of countries. Using a panel of 80 developing and industrialized countries over 1970-

1998, and employing a fixed-effects regression framework, they suggest that for low-

income and upper middle-income countries the relationship between tax revenue and

trade liberalization is negative. The result should be contrasted with that reported in the

study by Ebrill, Stotsky and Gropp (1999). Using similar econometric technique but a

different set of explanatory variables they conclude that tariff reforms do not necessarily

lead to lower trade tax revenue.

The work on trade liberalization and tax revenue overlaps with studies relating to the

impact of exchange rate and inflation on fiscal deficits, since trade liberalization can

entail currency devaluation. Tanzi (1989) presents a wide-ranging analysis of the

relationship between various macroeconomic variables, including inflation and exchange

rates, and fiscal balances. He observes that there is often an inverse relationship between

a country's tax revenue and the real level of its official exchange rate. He argues that



overvaluation has a direct effect by suppressing import and export bases measured in

domestic currency terms, which reduces collections of international trade taxes and sales

and excise taxes. Overvaluation also has indirect effects by reducing the incentive to

produce goods for export, encouraging capital flight and currency substitution,

weakening the balance of payments, encouraging black markets, and encouraging trade

restrictions. He concludes that even in heavily indebted countries, where it is generally

assumed that devaluation weakens the fiscal balance, higher revenues may offset

increases in debt service so that the overall effect of devaluation is largely an empirical

question.

In the context of heavily indebted countries, Reisen (1990) examines the effect of

changes in exchange rates on the fiscal balance. Devaluation increases the cost of foreign

debt service on public debt, though it likely leads to savings in debt service on domestic

currency debt. He observes that real devaluation exerts a negative effect on the public

budget when the real interest on net external debt, plus the non-interest budget deficit on

tradables exceeds new net external debt. Devaluation often leads to high inflation, which

may erode domestic debt service but also tax receipts. Devaluation may also reduce the

differential between the official and biack market exchange rates, with fiscal

consequences.

Seade (1990) focuses on the effect of changes in the exchange rate on revenues,

examining the differential effects devaluation would have depending on the structure of

the tax system. A devaluation is more likely to increase revenues if the price elasticity of

imports is low or if the tax structure depends on capital income taxation or indirect taxes

on tradables. A balanced tax system evens out the effects of exchange rate changes on

revenues.

Using an empirical methodology that tests the effect of inflation on government revenues

and expenditures, Aghevli and Khan (1978) find that one of the forces contributing to

inflation in developing countries is inflation-induced fiscal deficits, which arise because

expenditures adjust faster to inflation than revenues. The main supporting arguments are

that it is difficult for governments to restrain expenditures because of prior commitments

while taxes do not keep up with price increases because of lags in tax collection.

Using a similar empirical framework, Heller (1980) finds only partial consistency with

Aghevli and Khan. He finds that the effect of inflation on fiscal balances is not a priori

predictable as it depends on the stage of the inflationary process and the discretionary

response of budget decision makers. The empirical results suggest that expenditures

adjust more rapidly than revenues to anticipated inflation; with the opposite true for

unanticipated inflation. Between countries, those with higher average inflation adjust

faster than those with low average inflation. There is also considerable variability in the

response to inflation of particular categories of expenditures and revenues.

1 Bevan (1995), Feltenstein (1992), and Tokarick (1995) investigate the effect of exchange rate changes on
the fiscal balance in an applied general equilibrium framework with application to specific countries.



Though the above studies are interesting and important, those designed to explain tax

shares often ignore the observation that revenue shares tend to be persistent over-time.

Surprisingly, few studies on tax revenues emphasize the persistent nature of tax shares.

One study that emphasizes this persistency is the study on exchange rate regimes and

revenue performance in Sub-Saharan Africa by Adam, Bevan and Chambas (2001). They

report results based on difference GMM dynamic panel estimation that concludes that

openness raises trade taxes and lowers indirect taxes. They also report that the poor

cumulative relative revenue performance of the Franc zone countries is mainly

attributable to differences in environmental and structural factors. We follow their lead

and consider a first-order dynamic panel model framework.

This paper examines the empirical relationship between trade liberalization and tax

revenues for a sample of sub-Saharan African countries. Section 2 outlines the theoretical

considerations underlying the empirical analysis; section 3 presents the data and

empirical methodology; section 4 presents the results; section 5 concludes. We also

include an appendix on data definition and country listing.

2. Theoretical considerations

The tax revenue-to-GDP ratio is often used as a measure of a country's tax performance.

Given the practical importance of this measure, many studies have attempted to identify

the determinants of the cross-country variation in the tax revenue ratio.2 Previous tax
effort studies have found that the agriculture share and the foreign trade share, among

others, are often statistically significant in explaining the cross-country variation in the

revenue ratio.3 While existing studies have identified important determinants of the

revenue ratio, these variables do not fully explain the cross-country variation in the ratio.

In this paper, we use panel data on a set of countries and ask the following questions:

1. What is the relationship between trade liberalization and tax revenues? Does increase

trade liberalization lead to a reduction in tax revenues?

2. Is the relationship sensitive to the index of liberalization adopted? Is the relationship

sensitive to the econometric specification adopted?

3. Are there any differences between the full sample and non-CFA countries in the

revenue response of different types of tax to exchange rate changes?

Our dataset is the same as that used by Adam, Bevan and Chambas (2001) and detailed

data descriptions are provided in their paper. The sample period is 1980-1996. Using this

data set, we estimate an alternative dynamic panel model specification using both a

GMM difference estimator and a GMM system estimator. Unlike the specification in

Adam, Bevan and Chambas (2001) our specification allows a role for lagged per capita

2 See, for example, Tait, Gratz, and Eichengreen (1979). More recent studies include Stotsky and

WoldeMariam (1997), and Ghura (1998).

3 Stotsky and WoldeMariam (1997) provides a summary of the significant variables in the existing studies.
4 We like to thank Christopher Adam for proving us with the data.
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We consider two proxies of the degree of liberalization using two measures. The first is

the traditional measure of openness, defined as trade as a share of GDP. The second is the

effective rate of taxation. The effective rate of trade taxation is measured by the ratio of

international trade taxes to the volume of total trade. With this measure, a drop in the

index indicates greater trade openness. The openness measure is adopted by Ebril,

Stotsky and Gropp (1999) and Adam, Bevan and Chambas (2001) and the effective rate

measure is adopted in Khattry and Mohan Rao (20002). As noted by Khattry and Mohan

Rao in their footnote 7, several criticisms can be leveled against this index of openness.

Countries collect taxes in different ways. It is therefore not possible to generalize about

the effect of changes in the macroeconomic environment on tax revenues without

examining the structure of the different components of revenues and the importance of

each different component in the total. In addition, components of tax revenues interact in

ways that may either reinforce of offset any changes in one on the other.

Taxes constitute the largest share of revenues for most countries, with the main exception

being those that rely heavily on natural resource production. Tax systems encompass a

wide variety of taxes, which can be divided into three general categories: taxes on

income, taxes on goods and services, and international trade taxes.

Changes in exchange rates might be hypothesized to have their main direct effects on

taxes that rely on collection from external trade, principally international trade taxes and

the import component of taxes on goods and services. However, the exchange rate can

affect other taxes as well. Changes in inflation induced by exchange rate changes would

affect collections mainly insofar as they alter the real exchange rate. If there were no

relative price changes in the economy, then any change in revenues (expressed as a share

of GDP) would likely be small (except temporary changes). However, taxes, particularly

those that apply to capital income, tend not to be neutral to nominal price levels. Hence

some taxes could be affected by nominal exchange rate changes. Changes in the

exchange rate have indirect effects on the economy through changes in the incentive to

produce exportable goods and through their effect on macroeconomic stability and

growth, which also ultimately affect tax revenues. These indirect effects are discussed in

detail in Tanzi(1989).

2.1 International trade taxes

In many developing countries, import duties are still a significant source of revenues.

Sub-Saharan African countries have the largest dependence on these taxes, while Middle

Eastern, Asian, and Latin American countries also rely on these taxes. In Organization for

Economic Cooperation and Development (OECD) and most transition countries, import

duties are negligible. Export duties have diminished in importance in recent years, and

Although this paper does not provide an explicit theoretical model to underlie the empirical analysis, the

theoretical model outlined in Adam, Bevan and Chambas (2001) can form such a basis.



are significant in only a few countries.

Import duties are usually ad valorem levies on import value; similarly, taxes on exports

are usually ad valorem levies on exports. Changes in the exchange rate translate directly

into changes in domestic collections on imports and exports. For a given level of imports

or exports, a more depreciated real exchange rate would increase the base of trade taxes

in domestic currency terms, which would in turn increase trade tax collections. 6 To the
extent that a real depreciation leads to a lower level of imports, this would offset to some

extent the higher collections induced by higher domestic currency values. If aggregate

elasticities of import demand were inelastic in the short run, then the valuation effect

would likely dominate, leading to an overall increase in revenues from imports. A real

appreciation would also tend to increase exports, which would lead to an increase in

revenues as both the valuation and volume effect would support each other. In general,

however, the tax effects on imports would dominate those on exports, since export taxes

are insignificant in most countries today. In the short term, imports are also likely to

adjust more quickly than exports to a change in the value of the currency, reinforcing the

importance of changes in import collections initially.

Although on an aggregate basis, aggregate import demand is likely to be relatively

inelastic in most developing countries, import taxes apply to a wide range of goods, some

of which are elastic in demand, especially consumer or finished goods. These goods also

tend to face the highest tax rates. Real depreciation of the exchange rate is likely to lead

to a shift in composition toward more price inelastic and less heavily taxed goods,

including domestic substitutes, adding to the factors that contribute to lower revenues.

2.2 Taxes on goods and services

In many developing countries, taxes on goods and services (which include broad-based

sales taxes such as the value-added tax or a retail or manufacturing level sales tax, and

excise) are a significant source of revenues. A large proportion of tax collections from

taxes on goods and services are derived from imports. In some countries, collections

derived from imports are 50 percent of total collections from these taxes.7 The statutory
incidence of these taxes appears to fall on imports, since collection of all duties (import,

excise, and value-added tax) on imports take place at the border (or at inland clearance

posts). And hence, a real depreciation of the currency would lead to an increase in excise

tax and value-added or sales tax collections on imports. But whether collection rise

relative to GDP depends on the economic incidence of the taxes. It is typically assumed,

and this assumption is supported by empirical evidence, that the burden of taxes on goods

and services is largely shifted to consumers through price adjustments. Typically there is

a relatively rapid pass-through of exchange rate depreciation to goods' prices, thereby

increasing the relative price of imported goods (or good using imported inputs). Hence

6 If the real exchange rate were unchanged, then there would likely be little change in the share of import
tax collections in GDP.

7 Ebrill et al (2001) report the share of VAT revenue derived from imports for 22 developing countries.
More than 50 percent of the VAT revenue comes from imports in most of the sample countries. (The

highest in the sample is 70 percent.)



tax revenues would change in proportion to the change in the final price.

Exports are typically freed of excise tax liability (through suspension or rebating) and

value added tax liability (through zero rating). A real depreciation of the exchange rate

would tend to increase exports, tending to depress revenues and offset the increases from

the revaluation effect, just as with international trade taxes. And, again, the overall

outcome would depend on the relative size of the revaluation effect compared to the

change in trade volumes. The smaller the elasticity of supply of exports, the more likely it

is that the revaluation effect would dominate.

Sometimes excise taxes are levied on a specific (or per unit) basis rather than on an ad

valorem basis. Changes in exchange rate values that affect import value do not then

automatically translate into changes in revenues. Specific charges may often apply to

important excisable commodities, such as alcohol, tobacco, and petroleum. Therefore, as

a practical matter, real depreciation of the currency may lead to a decline in excise tax

collections, unless specific charges are adjusted to reflect changed price of goods.

2.3 Taxes on income and profits

Changes in exchange rates would have relatively little direct effect on personal income

tax or corporate income tax collections. The principal direct influence would be through

changes in tax liabilities resulting from required revaluation of foreign denominated

assets and liabilities. Changes in inflation (or other macroeconomic variables) that result

from changes in the exchange rate do, however, have important effects on income tax

liabilities.

Personal income tax

Higher inflation could increase tax burdens under the personal income tax. There are

several avenues by which higher inflation could affect tax liabilities. Most personal

income tax systems are structured with progressive marginal tax rates. As a result,

taxpayers who receive only nominal increases in wages to offset higher inflation still tend

to be pushed into higher tax brackets because of progressive marginal tax rates (a

phenomenon known as "bracket creep")- In inflationary environments, with unchanged

rate schedules and brackets, personal income tax collections tend to rise. Some personal

income taxes are designed to adjust the brackets to inflation, which eliminates bracket

creep and the inflationary increase in tax liabilities.

Real exchange rate depreciation has potentially an important indirect effect on personal

income tax collections if brackets are adjusted for inflation. Real exchange rate

depreciation is likely to lead to a decline in real wages and thus a decline in personal

income tax collections from wages, as taxpayers are shifted into lower tax brackets.

There are thus two offsetting effects -if brackets are not adjusted for inflation, nominal

increases in income imply taxpayers are shifted into higher brackets while if brackets are

adjusted for inflation, declining real wages implies taxpayers are shifted into lower

brackets, and the overall outcome depends on how brackets are adjusted in response to



inflation and how real wages adjust. If real wages fall sufficiently and brackets are

adjusted, personal income tax collections could fall. If real sages fall to a more limited

extent and brackets are not adjusted fully in real terms, bracket creep could still imply

that personal income tax collections rise.

Bracket creep is likely to be more pervasive in personal income taxes characterized by

many brackets and highly graduated marginally tax rate structures, and no institutional

feature that requires automatic adjustment of brackets, as in some countries where it is

indexed to a price or wage index. With few brackets and little graduation in marginal tax

rates, bracket creep is not likely to be significant. In this case, the effects of real wage

changes are likely to dominate

Higher inflation also alters the value of other components of the income tax fixed in

nominal terms, such as credits, deductions, and exemptions. Any figures fixed in nominal

terms lose value with higher inflation. If these components are not fixed in nominal terms

but are instead set as a certain percentage of income or of some type of expenditure, then

their value adjusts along with inflation to the extent that income or expenditure adjusts.

Erosion of nominal magnitudes would raise tax liabilities, reinforcing the effect of

bracket creep.

Overall, it is hard to say a priori the effect of real exchange rate depreciation and higher

inflation on income taxes. If the real wages drop significantly, the effect is likely to lower

personal income tax liabilities. The tax treatment of individual proprietors, who pay

under the personal income tax, raises another set of issues, but these issues are similar to

those facing corporate taxpayers, discussed below.

Capital income may rise in the face of real deprecation of the exchange rate, though the

extent to which personal income tax collections rise would depend on the extent to which

capital income is captured under the personal income tax. In many countries, capital

income is scarcely taxed under the personal income tax. Most often, some tax may be

withheld or due on interest payments. But typically interest on bank deposits and

government debt is exempt and corporate bond and equity markets are not well

developed, so withholding on interest payments yields little in revenues.

It is rare for capital gains to be part of the personal income tax base in developing

countries given the great difficulties in administering capital gains taxes and the desire on

the part of many countries to encourage the development of nascent financial markets.

Most industrialized countries do tax this component of income, which may be substantial.

Payments to foreigners of capital income of various types may be taxed, often through

some form of withholding, though tax treaties frequently eliminate tax on payments

abroad and enforcement tends to be weak compared to collections on wages. It is

therefore unlikely that any shift in the composition of income toward capital income as a

result of real depreciation of the exchange rate would do much to bolster personal income

tax collections.

Corporate income tax



As with personal income tax, most of the effect of currency depreciation on corporate

profits tax liabilities occurs through the effects of higher inflation on income statements.

Higher inflation has several effects on corporate income. Higher inflation would erode

the value of depreciation allowances since these are usually set on the basis of historical

cost rather than replacement cost. Inventory cost deductions may also lose value in an

inflationary environment though in part this depends on the inventory method that is

used. A common method, based on the principle of first-in, first-out, results in inventory

cost deductions at historical value in an inflationary environment that leads to an

overstatement of profits. The last-in, last-out principle is less likely to lead to an

overstatement of profits unless inventories are substantially run down. On the other hand,

higher inflation would raise nominal interest rates, largely in step with inflation. This

increase in nominal interest rates reflects preservation of the capital value or in essence a

partial payment of principal. As a result, corporations would be able to deduct not only

the true interest component but also a component reflecting repayment of principal,

tending to understate true profits, and hence lowering corporate profits tax liabilities.

Changes in the real exchange rate have several direct effects on corporate income. A

decline in the real exchange rate would raise the relative cost of imported goods used by

corporations as inputs into production and this increase in cost would tend to lower

profitability. Exporters might, on the other hand, benefit, offsetting higher input costs

through stronger sales.

A final somewhat complicated issue is the effect that foreign exchange revaluation has on

overall corporate income. Most tax systems require a revaluation of foreign exchange

denominated amounts at the end of the accounting period. Changes in nominal exchange

rates would therefore affect corporate tax liability even in the absence of changes in real

exchange rates. For instance, foreign denominated assets and liabilities would rise in

domestic currency terms. Assets would generate income and liabilities losses. Tax

systems differ in how they treat these foreign exchange gains and losses, or even when

they require enterprises to declare them and allowable offsets. Hence there is no summary

way of stating the overall impact on corporate income.

3. Data and methodology

This section explains our empirical methodology and the data set. We use the revenue-to-

GDP ratios from various tax categories as dependent variables. They include (all as a

share of GDP): total tax revenue, taxes on income and profits, corporate taxes, individual

taxes, taxes on goods and services, general sales taxes, excises, and import duties.

Corporate taxes and individual taxes are the components of the taxes on income and

profits. Similarly, general sales taxes and excises are more disaggregated categories in the

taxes on goods and services. General sales taxes include turnover taxes or value-added

taxes (VAT). Since export duties play a relatively minor role in revenue collection, we

exclude export duties from our analysis. Property taxes, social security taxes, and payroll

taxes are also excluded from our analysis. The sample period is 1980-1996.



We use the same general approach as in the previous tax effort literature and adopt

independent variables similar to these studies as control variables in our analysis. These

variables are: an index of trade liberalization, real GDP per capita, the size of the

agricultural sector, the size of the industrial (mining) sector, net transfer of aid,

government consumption, inflation rate, the terms of trade, the equilibrium exchange rate

and the degree of misalignment.

In the tax effort literature, GDP per capita is included to capture the level of

development. Higher income countries tend to have better tax administration, so GDP per

capita is expected to have a positive relationship with the total tax revenue to GDP ratio,

though this depends on whether the dependent variable is total tax revenues or a

subcategory.

Variables reflecting the share of different industries in the economy capture the

differences in the ability to tax components of the economy. Typically, agricultural

activities are difficult to tax, especially in low income countries, where most agricultural

activities are organized on a small-scale basis. Hence the share of agriculture is used as

an explanatory variable to control for the difficulty in collecting taxes from this sector.

Many studies have found a negative relationship between the share of agriculture and the

total tax revenue ratio, even after controlling for per capita income. The industrial share

is has also been used as an explanatory variable, since it is a key element of the tax base

in countries with substantial mining activities.

The trade share as a percentage of GDP is often used in the tax effort literature to

measure openness. Taxes on international trade are typically more important in poorer

countries or those with weaker tax administrations. Hence, these variables are likely to be

important determinants of revenues. In this paper, we used this measure as an index of

liberalization.

In addition to the control variables taken from the tax effort literature, we include macro

and trade policy variables: the equilibrium exchange rate, the degree of misalignment of

the exchange rate, inflation, the terms of trade, net transfers on aid and government

consumption.

Using the panel data set, we postulate a first-order dynamic panel model of the following

form:

TAXREVitt = alTAXREVil_l + a2\og(GDP)il + a3log(GDP)it_l+a43AGRIitl

+ aJNDit + a5 logCGC),., + a6 log(OPfiV),,r + «7 log(M4/Z)),., + ^INFLATIONit + a9 \og(TOT)it

+ al0 \og{EXCHANGE)itl + axu \og(MIS\, + ut +y,+ eUUl

where TAXREV is the tax revenue variable, GDP is the real GDP per capita, AGR1 is

the share of agriculture, IND is the share of industrial (mining) activities, GC is the real

government consumption expenditure share, OPEN is the index of trade liberalization,

NAID is net transfers on aid, INFLATION is inflation, TOT is the terms of trade,

10



EXRATE is the real equilibrium exchange rate variable, MIS is the degree of

misalignment (higher values denote less misalignment), w. is an unobserved country

effect, yt is unobserved time effects and eit is the unobserved random error term, i

represents the i-th country and t represents the t-th time period.

As noted earlier our specification, which includes a lagged real GDP per capita variable,

is a slight variation of the one estimated by Adam, Bevan and Chambas (2001), who do

not include lagged real GDP per capita. To control for both the bias that is due to

including lagged dependent variable and the possible endogeneity of the exchange rate

together with real GDP per capita, we use Generalized Method of Moments (GMM)

framework. The particular approach we adopt is based on the first-differenced GMM

estimators for the AR(1) panel data model and is due to Holtz-Eakin, Newey and Rosen

(1988) and Arellano and Bond (1991), and Arellano and Bover (1995), who build on the

work fundamental work of Hansen (1982).

Specifically, the method involves first differencing the above equation to remove the

unobserved country effect and then estimating the resulting equation by instrumental

variables method. Arellano and Bond (1991) derived a GMM estimator for the

coefficients of such equation based on first, using lagged levels of the dependent

variables and the predetermined variables ("internal instruments"), and, second, taking

differences of the strictly exogenous explanatory variables. The approach assumes that

there is no second-order autocorrelation in the first-differenced idiosyncratic errors. Tests

for autocorrelation and Sargan test of over-identifying restrictions are conducted to

determine the appropriateness of the specification.

The results reported in this paper are based on a modified approach to that discussed

above. AIonso-Borrego and Arellano (1999) and Blundell and Bond (1998) show that

when explanatory variables are persistent over time, their lagged levels are weakly

correlated with their first differences and so they perform poorly as instruments, resulting

in biased coefficients in small samples. To overcome this potential bias and imprecision

with the differenced estimator, discussed in the previous paragraph, Arellano and Bover

(1995) and Blundell and Bond (1997) proposed an alternative estimator that combines in

a system, the regression in differences with the regression in levels. The instruments for

the regression in differences will consist of lagged values of the dependent and other

explanatory variables and the instruments for the regression in levels will consist of

lagged differences of the explanatory variables. The results based on this approach are

also reported in this paper.

To examine our hypotheses, we use all countries, including both CFA and non-CFA

countries. See the Appendix for the country listing and Adam, Bevan and Chambas

(2001) for why certain countries are not included in the sample.

4. Empirical results

Table 1 through Table 8 reports the regression results. For all countries, two models are

estimated. Model (1) is a GMM difference regression model, Model (2) is a GMM

11



system regression model.8 To control for the possible endogeneity of several of the
explanatory variables, we use previous observations of the explanatory and lagged

dependent variables as instruments in the difference regression. The instruments for the

system regression combine the instruments for the regression in differences with the

instruments for the regression in levels. The instruments for the regression in levels are

the lagged differences of the instruments from the difference regression.9 Discussions
about the estimation results follow. Note that while the results reported in the first four

tables make use of a liberalization index proxy by trade as a share of GDP, those in the

next four tables make use of a liberalization index, proxy by ratio of international trade

taxes to volume of total trade.

4.1 All countries

Model (1) of Tables 1-2 reports the regression in differences estimation result, using the

full sample of countries to examine the determinants of total tax revenue, international

trade taxes, indirect taxes and income taxes. The results are based on one step GMM

estimators. In general, the coefficients on the lagged dependent variables are positive and

significant. The coefficient on per capita income and its lag, are negative and significant.

The coefficient on per capita income and its lag, are in general mixed; positive and

negative. The sign on openness is positive and significant on total taxes and trade taxes,

but insignificant on indirect and income taxes. Thus, openness raises total taxes. The sign

on equilibrium exchange rate, is positive but insignificant. Note that the tests for 1st and
2nd- order serial correlation in the first difference residuals are consistent with the

maintained assumption of no serial correlation. The extended set of moment restriction is

not rejected by the Sargan test of overidentifying restrictions.

Model (2) of Tables 1-2 reports the regression in level and differences estimation result,

using the full sample of countries to examine the determinants of total tax revenue,

international trade taxes, indirect taxes and income taxes. The results are also based on

one step GMM estimators. The coefficients on the lagged dependent variables are

positive and significant. The coefficient on per capita income and its lag, are positive and

negative. The sign on openness is positive and significant. The sign on equilibrium

exchange rate, is now negative but it is still insignificant. Note that the tests for 1st and

2nd- order serial correlation in the first difference residuals are consistent with the

maintained assumption of no serial correlation. The Sargan test now rejects the null

hypothesis that the restrictions are valid.

4.2 Non-CFA countries:

8 The results are obtained using OxPack for GiveWin.

9 The explanatory variables are treated as potentially endogenous and predetermined.. For per capita

income, inflation, aid, exchange rate, misalignment index, openness we use level variables dated t-2. The

remaining variables are dated at time t-1. The results in the tables are based on using the closest

appropriate lag for each variable. The instruments used in the level equations are first differences of the

corresponding variables dated t-1.
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Model (1) of Tables 3-4 reports the regression in differences estimation result, using the

full sample of countries to examine the determinants of total tax revenue, international

trade taxes, indirect taxes and income taxes The results are based on one step GMM

estimators. In general, the coefficients on the lagged dependent variables are positive and

significant. The coefficient on per capita income and its lag, are negative and significant.

The sign on openness is positive and significant on total taxes and trade taxes, but

insignificant on indirect and income taxes. Thus, openness raises both total taxes and

trade. The sign on equilibrium exchange rate, is positive but insignificant. Note that the

tests for 1st and 2Ed- order serial correlation in the first difference residuals are consistent
with the maintained assumption of no serial correlation. The extended set of moment

restriction is not rejected by the Sargan test of ovendentifying restrictions.

Model (2) of Tables 3-4 reports the regression in level and differences estimation result,

using the full sample of countries to examine the determinants of total tax revenue,

international trade taxes, indirect taxes and income taxes. The results are also based on

one step GMM estimators. The coefficients on the lagged dependent variables are

positive and significant. The coefficient on per capita income and its lag, are positive and

negative. The sign on openness is positive and significant on total taxes and trade taxes,

but insignificant on indirect and income taxes. The sign on equilibrium exchange rate, is

mixed but still insignificant. Note that the tests for 1st and 2n - order serial correlation in

the first difference residuals are consistent with the maintained assumption of no serial

correlation. The Sargan test now rejects the null hypothesis that the restrictions are valid.

4.3 Results based on effective rate of taxation.

Focusing on the coefficient on openness, we see that the results in Tables 5-8 differ from

those reported in Tables 1-4. Comparing Tables 1 and 5, we see that while the coefficient

on openness is positive for the total tax revenue and trade taxes regressions, the openness

responses are larger in Table 1 for total taxes and lower for trade taxes. Comparing

Tables 2 and 6, we see that the coefficient on openness is generally negative an

insignificant, although the GMM-SYS result in Table 6 for income taxes is negative and

significant. Comparing Tables 3 and 7, we see again that while the coefficient on

openness is positive for both the total tax revenue and trade taxes regressions. Compared

to Table 7, the openness responses in Table 3 are lower for trade taxes, the results on total

taxes are mixed. Finally, comparing Tables 4 and 8, we see that the coefficient on

openness is generally insignificant, although the GMM-SYS result in Table 8 for income

taxes is negative and significant.
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Table 1.
a,b

Revenue equations a'° (GMM Estimation 1980-1996). Full Sample

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lop

naid

infl

Hot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

txrev

GMM-DIF

0.517 [4.94]

0.078 [2.37]

-0.051 [-1.88]

-.004 [-0.09]

0.103 [ 1.10]

0.021 [ 1.82]

0.022 [ 2.82]

0.032 [ 1.34]

-0.020 [-3.98]

0.018 [1.76]

0.001 [0.13]

0.012 [0.56]

-3.550 [0.00]

0.265 [0.79]

133.6 [0.59]

138

GMM-SYS

0.736 [13.1]

0.046 [ 1.73]

-0.041 [-1.42]

0.129 [0.56]

0.069 [2.16]

0.017 [ 2.78]

0.012 [2.35]

0.028 [ 1.89]

-0.007 [-1.34]

0.008 [1.25]

-0.002 [-0.41]

-0.001 [0.01]

-3.821 [0.00]

0.449 [0.65]

478.7 [0.00]

288

ttax

GMM-DIF

0.578 [5.71]

0.043 [2.11]

-0.053 [-2.97]

0.018 [0.38]

0.024 [ 0.42]

0.023 [ 2.44]

0.015 [2.18]

0.023 [1.06]

-0.006 [-1.22]

0.023 [ 2.53]

-0.003 [-0.52]

-0.014 [-1.10]

-3.257 [0.00]

-0.816 [0.41]

163.9 [0.07]

138

GMM-SYS

0.671 [9.70]

0.037 [ 3.09]

-0.033 [-2.51]

-0.008 [-0.60]

-0.030 [-1.82]

0.009 [2.16]

0.010 [2.85]

0.025 [ 1.66]

-0.002 [-0.703

0.011 [2.39]

-0.005 [-1.41]

-0.014 [-1.18]

-3.345 [ 0.00]

-0.780 [ 0.44]

573.9 [0.00]

288

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,1) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as

a %2 under the null of instrument validity with p-value and degrees of freedom

in parenthesis.

Definitions of variables and country list are provided in the Appendix.
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Table 2.

Revenue equations a'D (GMM Estimation 1980-1996). Full Sample
a,b

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lop

naid

infl

Itot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

itax

GMM-DIF

0.545 [4.99]

0.014 [0.87]

-0.009 [-0.36]

-0.002 [-0.04]

0.055 [1.37]

0.006 [0.94]

-0.003 [-0.51]

-0.001 [-0.06]

-0.012 [-4.18]

-0.007 [-1.00]

0.004 [0.85]

0.025 [1.50]

-3.101 [0.00]

1.187 [0.24]

189.5 [0.00]

138

GMM-SYS

0.848 [18.7]

0.010 [0.60]

-0.008 [-0.48]

0.021 [ 1.82]

0.025 [1.83]

0.006 [ 1.61]

-0.001 [-0.26]

0.007 [0.75]

-0.004 [-2.56]

-0.004 [-1.17]

0.003 [0.90]

0.015 [1.45]

-3.414 [0.00]

1.273 [0.20]

530.0 [0.003

288

ytax

GMM-DIF

0.534 [3.84]

0.017 [1.16]

0.015 [0.90]

-0.022 [-0.80]

0.032 [ 0.78]

-0.005 [-0.67]

0.006 [ 1.38]

0.011 [0.90]

-0.005 [-1.34]

-0.006 [-1.03]

-0.000 [-0.09]

0.006 [0.82]

-2.839 [0.01]

0.478 [0.63]

193.9 [0.00]

138

GMM-SYS

0.923 [24.8]

0.008 [0.89]

-0.007 [-0.73]

-0.002 [-0.24]

0.018 [1.88]

-0.002 [-0.49]

0.001 [0.53]

0.005 [0.89]

-0.002 [-1.05]

-0.001 [-0.19]

-0.001 [-0.84]

-0.004 [-0.83]

-3.076 [0.00]

0.564 [0.00]

592.9 [0.00]

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,1) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

Definitions of variables and country list are provided in the Appendix.
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Table 3.

Revenue equations a'b (GMM Estimation 1980-1996). Non-CFA countries

lag_dv

lypc

lypc 1

ag_y

ind_y

lgy

lop

naid

infi

ltot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

txrev

GMM-DIF

0.476 [6.40]

0.240 [0.77]

-0.011 [-0.44]

0.097 [ 2.83]

0.186 [2.57]

0.021 [ 2.04]

0.015 [2.24]

0.024 [ 1.27]

-0.024 [-4.65]

0.020 [1.88]

0.000 [0.02]

0.016 [ 1.02]

-3.255 [ 0.00]

0.605 [0.55]

132.0 [0.63]

138

GMM-SYS

0.656 [14.0]

0.016 [0.82]

-0.009 [-0.37]

0.010 [0.47]

0.093 [3.43]

0.027 [3.52]

0.010 [1.95]

0.014 [0.91]

-0.014 [-3.11]

0.013 [1.70]

-0.002 [-0.38]

0.010 [0.71]

-3.257 [0.00]

0.662 [0.51]

468.8 [0.00]

288

ttax

GMM-DIF

0.497 [4.63]

-0.004 [-0.21]

-0.025 [-2.29]

0.103 [2.57]

0.093 [1.80]

0.028 [4.86]

0.007 [1.53]

-0.007 [-0.34]

-0.009 [-1.67]

0.017 [2.04]

-0.004 [-0.71]

-0.011 [-0.90]

-2.671 [0.01]

-0.678 [0.50]

147.5 [0.28]

138

GMM-SYS

0.685 [8.78]

0.029 [2.91]

-0.025 [-2.20]

-0.001 [-0.05]

-0.021 [-0.93]

L 0.008 [ 1.93]

0.008 [ 1.93]

0.017 [1.20]

-0.004 [-1.55]

0.008 [1.53]

-0.004 [-0.99]

-0.018 [-1.26]

-2.863 [0.00]

-0.602 [0.55]

558.0 [0.00]

288

Notes.

a. Equations estimated with one-step heteroscedastic standard errors.

b. Robust t-ratios in parentheses

c. ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,l) under the null of no

serial correlation with p-value in parenthesis.

d. Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

e. Definitions of variables and country list are provided in the Appendix.
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Table 4.
a,b

Revenue equations ' (GMM Estimation 1980-1996). Non-CFA countries

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lop

naid

infl

Hot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

itax

GMM-DIF

0.540 [4.63]

0.201 [0.97]

-0.014 [-0.54]

-0.019 [-0.40]

0.054 [1.14]

0.006 [0.93]

0.002 [0.48]

-0.008 [-0.61]

-0.011 [-3.12]

-0.005 [-0.70]

0.004 [0.84]

0.023 [1.59]

-2.660 [0.01]

1.011 [0.31]

174.7 [0.019]

138

GMM-SYS

0.779 [17.6]

0.019 [1.14]

-0.018 [-1.02]

0.022 [2.51]

0.040 [2.95]

0.001 [0.10]

-0.001 [-0.60]

0.001 [0.10]

-0.007 [-4.54]

-0.001 [-0.27]

0.003 [0.91]

0.021 [2.00]

-2.905 [0.00]

1.47 [0.14]

472.5 [0.00]

288

ytax

GMM-DIF

0.593 [3.10]

0.021 [1.12]

0.005 [0.38]

0.001 [0.04]

0.059 [1.73]

0.002 [0.34]

0.000 [0.09]

0.020 [ 1.62]

-0.004 [-1.29]

-0.005 [-1.13]

-0.000 [-0.13]

0.005 [ 0.66]

-2.180 [0.03]

0.191 [0.85]

183.0 [0.01]

138

GMM-SYS

0.928 [21.9]

0.009 [0.88]

-0.005 [-0.51]

0.006 [0.72]

0.019 [1.76]

0.002 [0.42]

0.000 [0.21]

0.004 [0.71]

-0.004 [-2.00]

-0.002 [-0.74]

-0.002 [-1.12]

-0.002 [-0.32]

-2.596 [0.01]

0.270 [0.79]

548.4 [ 0.00]

288

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,l) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

Definitions of variables and country list are provided in the Appendix.
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Table 5.
a,b

Revenue equations ' (GMM Estimation 1980-1996). Full Sample

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lopt

naid

infl

ltot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

txrev

GMM-DIF

0.355 [3.91]

0.061 [2.08]

-0.015 [-0.63]

-0.106 [-2.05]

0.132 [1.32]

0.012 [1.05]

0.018 [4.74]

0.089 [ 3.66] _

-0.012 [-2.03]

0.016 [1.39]

0.006 [ 1.03]

0.009 [0.46]

-3.619 [0.00]

0.960 [0.34]

151.0 [0.21]

138

GMM-SYS

0.737 [12.8]

0.045 [1.94]

-0.039 [-1.61]

-0.027 [-1.33]

0.050 [1.49]

0.015 [2.33]

0.007 [1.93]

0.050 [3.73]

-0.007 [-1.31]

0.007 [ 1.00]

0.004 [0.69]

-0.015 [-0.88]

-3.850 [0.00]

0.647 [0.52]

493.0 [0.00]

288

ttax

GMM-DIF

0.327 [3.35]

0.020 [1.10]

-0.026 [-1.72]

-0.032 [-1.00]

-0.011 [-0.21]

0.013 [2.74]

0.026 [3.65]

0.068 [5.37]

0.002 [0.51]

0.016 [2.32]

0.005 [2.52]

-0.013 [-1.65]

-2.578 [0.01]

-0.791 [0.43]

225.2 [0.00]

138

GMM-SYS

0.520 [9.33]

0.033 [2.43]

-0.026 [-1.84]

-0.041 [-3.66]

-0.033 [-1.85]

0.007 [2.18]

0.022 [5.29]

0.061 [3.56]

-0.001 [-0.49]

0.006 [2.33]

0.009 [4.27]

-0.031 [-2.60]

-3.495 [0.00]

-0.802 [0.423]

537.5 [0.00]

288

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,l) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as

a %2 under the null of instrument validity with p-value and degrees of freedom

in parenthesis.

Definitions of variables and country list are provided in the Appendix.
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Table 6.

Revenue equations a'b (GMM Estimation 1980-1996). Full Sample

lag_dv

lypc

lypc_l

ind_y

igy
lopt

naid

infl

Itot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

itax

GMM-DIF

0.577 [5.75]

0.015 [0.80]

-0.003 [-0.15]

-0.018 [-0.48]

0.047 [ 1.43]

0.008 [ 1.32]

-0.001 [-0.24]

-0.000 [-0.02]

-0.009 [-4.00]

-0.008 [-1.08]

0.002 [0.41]

0.027 [1.52]

-3.103 [0.00]

1.226 [0.22]

181.3 [0.00]

138

GMM-SYS

0.851 [19.9]

0.011 [0.72]

-0.009 [-0.57]

0.020 [2.27]

0.024 [1.77]

0.006 [1.50]

0.000 [0.05]

0.005 [0.54]

-0.004 [-2.69]

-0.004 [-1.22]

0.004 [0.94]

0.015 [ 1.48]

-3.427 [0.00]

1.271 [0.20]

517.6 [0.00]

288

ytax

GMM-DIF

0.490 [3.34]

0.023 [1.48]

0.003 [0.22]

-0.015 [-0.94]

0.039 [0.99]

-0.003 [-0.49]

-0.005 [-1.33]

0.019 [ 1.51]

-0.006 [-1.75]

0.000 [0.02]

-0.002 [-0.48]

0.007 [0.80]

-2.673 [0.01]

0.201 [0.84]

192.4 [0.00]

138

GMM-SYS

0.908 [24.3]

0.013 [ 1.60]

-0.013 [-1.51]

-0.008 [-1.19]

0.011 [1.09]

-0.001 [-0.26]

-0.005 [-1.89]

-0.001 [-0.24]

-0.003 [-1.60]

0.001 [0.24]

-0.003 [-1.21]

-0.006 [-1.06]

-3.161 [0.00]

0.330 [0.74]

561.8 [0.00]

288

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,l) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

Definitions of variables and country list are provided in the Appendix.
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Table 7
a,b

Revenue equations a>D (GMM Estimation 1980-1996). Non-CFA countries

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lopt

naid

infl

Itot

lerer

mis

(ml) [p-value]

(m2) [p-value]

Sargan [p-v]

(df)

Dependent variable

txrev

GMM-DIF

0.351 [5.77]

0.012 [0.41]

0.022 [0.95]

-0.047 [-0.77]

0.200 [2.32]

0.010 [0.95]

0.019 [3.89]

0.077 [2.79]

-0.016 [-2.80]

0.017 [1.63]

0.005 [1.12]

0.010 [0.62]

-3.363 [0.00]

1.133 [0.26]

142.1 [0.39]

138

GMM-SYS

0.653 [14.1]

0.014 [0.76]

-0.007 [-0.32]

-0.014 [-0.70]

0.089 [2.79]

0.029 [4.13]

0.008 [2.09]

0.037 [ 3.35]

-0.013 [-2.71]

0.012 [ 1.55]

0.004 [0.94]

0.006 [0.34]

-3.273 [0.00]

0.952 [0.34]

465.7 [0.00]

288

ttax

GMM-DIF

0.289 [3.71]

-0.019 [-1.18]

0.006 [0.48]

0.032 [1.14]

0.050 [1.18]

0.010 [2.58]

0.025 [4.03]

0.047 [2.56]

-0.003 [-0.84]

0.008 [1.37]

0.004 [2.07]

-0.017 [-1.94]

-2.501 [0.01]

-0.739 [0.46]

193.3 [0.00]

138

GMM-SYS

0.536 [ 10.5]

0.018 [ 1.43]

-0.009 [0.68]

-0.031 [-2.33]

-0.023 [-1.12]

0.007 [2.39]

0.022 [5.22]

0.060 [3.64]

-0.002 [-0.85]

0.003 [1.06]

0.009 [4.77]

-0.030 [-2.30]

-2.923 [0.00]

-0.668 [0.51]

476.7 [0.00]

288

Notes.

a. Equations estimated with one-step heteroscedastic standard errors.

b. Robust t-ratios in parentheses

c. ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,1) under the null of no

serial correlation with p-value in parenthesis.

d. Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

e. Definitions of variables and country list are provided in the Appendix.
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Table 8

Revenue equationsab (GMM Estimation 1980-1996). Non-CFA countries
a,b

lag_dv

lypc

lypc_l

ag_y

ind_y

igy
lopt

naid

infl

ltot

lerer

mis

(ml) [p-value]

(ml) [p-value]

Sargan [p-v]

(df)

Dependent variable

itax

GMM-DIF

0.598 [5.00]

0.011 [0.50]

-0.004 [-0.16J

-0.022 [-0.55]

0.047 [ 1.26]

0.009 [ 1.84]

-0.000 [-0.09]

-0.000 [-0.03]

-0.010 [-3.32]

-0.004 [-0.62]

0.002 [0.48]

0.026 [1.56]

-2.801 [0.01]

1.223 [0.22]

161.6 [0.08]

138

GMM-SYS

0.798 [ 19.9]

0.014 [0.90]

-0.014 [-0.82]

0.024 [2.79]

0.031 [2.37]

0.009 [2.72]

-0.001 [-0.38]

-0.002 [-0.19]

-0.006 [-4.13]

0.000 [0.04]

0.002 [0.71]

0.020 [1.79]

-2.988 [0.00]

1.524 [0.13]

470.2 [0.00]

288

ytax

GMM-DIF

0.600 [3.27]

0.022 [1.38]

-0.001 [-0.09]

0.006 [0.29]

0.050 [ 1.59]

0.005 [0.88]

-0.006 [-1.47]

0.013 [ 1.37]

-0.005 [-1.58]

-0.001 [-0.17]

-0.002 [-0.69]

0.005 [0.69]

-2.213 [0.03]

-0.031 [0.98]

166.4 [0.05]

138

GMM-SYS

0.921 [31.2]

0.012 [1.07]

-0.010 [-0.84]

0.001 [0.08]

0.007 [0.68]

0.003 [0.85]

-0.006 [-1.83]

-0.003 [-0.55]

-0.004 [-2.64]

-0.001 [-0.22]

-0.003 [-1.48]

0.001 [0.24]

-2.597 [0.01]

0.103 [0.92]

536.2 [0.00]

288

Notes,

a.

b.

c.

d.

e.

Equations estimated with one-step heteroscedastic standard errors.

Robust t-ratios in parentheses

ml and m2 are tests for first-order and second-order serial correlation in the first

differenced residuals, asymptotically distributed as N(0,1) under the null of no

serial correlation with p-value in parenthesis.

Sargan is a test of the over-identifying restrictions, asymptotically distributed as a

%2 under the null of instrument validity with p-value and degrees of freedom in

parenthesis.

Definitions of variables and country list are provided in the Appendix.
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5. Conclusion

This paper has investigated the relationship between the tax revenue-to-GDP ratio and

trade liberalization using a panel dataset of Sub-Saharan countries. The findings can be

summarized as follows.

First, the result on the relationship between trade liberalization and tax revenue is

sensitive to the measure used to proxy trade liberalization. Although the measures do not

provide results that are qualitatively different for total taxes and trade taxes, they do

provide qualitatively different results when we consider indirect taxes and income taxes.

Second, while we found a positive statistical relationship between the trade liberalization

and the total tax revenues and trade taxes, we did not find clear-cut evidence that indirect

taxes are responsive to trade liberalization changes. Using an alternative specification

Adam, Bevan and Chambas (2001) found evidence that openness raises trade taxes and

lowers indirect taxes. These findings suggest that the results on the relationship between

trade liberalization and tax revenues are sensitive to specification issues.

Finally, we did not find evidence that non-CFA countries behave differently from the full

sample of countries, suggesting that CFA countries effect on the total result is marginal.

Although these results are still tentative, we hope we have shed some light with practical

implications on this issue for policy makers.
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Appendix:

Data definition:

lag_dv

lypc

iypc_i

ag_y

ind_y

igy
lop

lopt

naid

infl

ltot

lerer

mis

lag of dependent variable.

(log) real per capita income

lag of lypc

agricultural share in GDP

industry (incl. mining) share in GDP

(log) government consumption

(log) openness: trade as a share of GDP

(log) openness: ratio international trade taxes to volume of total trade

(log) net transfers on aid.

annual inflation

(log) terms of trade.

(log) equilibrium real exchange rate.

misalignment index (higher values denote less misalignment).

The Country classification is as follows: CFA and non-CFA..

(1) Non-CFA.

Burundi; The Gambia; Ghana; Kenya; Madagascar; Mauritania; Malawi; Mauritius;

Rwanda; Sierra Leone; Tanzania; Uganda; Zambia; Zimbabwe.

(2) CFA.

Benin; Burkina Faso; Central African Republic; Cote d'lvorie; Mali; Niger; Senegal;

Togo.

Adam, Bevan and Chambas (2001) excluded from the sample two categories of

countries. The first, countries whose tax base is dominated by natural resources and

second, countries for which there were insufficient or dubious data over the sample

period. See, Adam, Bevan and Chambas (2001) for details.
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