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Abstract

This paper explores the dynamic effects of trade liberalization on tax revenue using a worldwide
panel dataset. Results point to statistically significant negative effect of liberalization on (non-
resource) tax revenues in the short term and no significant effect in the medium term.
Liberalization also alter the tax structure tilting revenues toward indirect taxes away from direct
ones. Economies which have implemented value added taxes prior to liberalization have mitigated
its negative effects on tax revenues. The evidence is supportive of the complementarity role of
state capacity to reap the benefits of liberalization.
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1. Introduction

Trade liberalization is expected to raise economic growth and welfare through more
competition reducing domestic rents, raising the availability of capital and increased
productivity. The empirical evidence between trade orientation and growth in developing
countries is however ambiguous (Winters, 2004; Baldwin, 2003; Rodriguez and Rodrik,
2000)." There are several possible reasons for why that is so. Trade liberalization has not
done away with pervasive distortions to trade especially in developing countries including
because of limited enforcement and implementation of trade policies (Atkin and
Khandelwal, 2020). In turn these distortions might limit the expansion of trade and its
effect on welfare and growth. Trade liberalization has also important distributional
consequences raising income inequality (Goldberg and Pavcnik, 2004). Trade liberalization
may have ambiguous effect on (aggregate) informality (Ulyssea, 2018). One important
related question is how trade liberalization affect public finances. The public finance
channel of trade liberalization has received less attention yet it may have important
economic and distributional implications. In the present paper, we systematically study

the dynamic effects of trade liberalization on taxation.

There are several mechanisms through which trade liberalization affect taxation. Trade
liberalization could lower economic growth for some developing countries and hence limit
the expansion of domestic tax revenues (Rodriguez and Rodrik, 2000). Notwithstanding
the contention on the effect of trade liberalization on growth, tax revenue losses following
trade liberalization can be hard to replace by domestic sources. In other words, the “tax
transition”, that is the rebalancing away from tariff revenues toward domestic ones, is
often incomplete. Indeed, structural factors such as natural resources dependence,
informality and weak state capacity are particularly pervasive in developing countries in
turn limiting domestic revenue mobilization (Besley and Persson, 2014). What is more is
the decrease in the cost of international capital mobility has fueled intense tax competition
in turn offering multiple opportunities for multinationals to shift profits in tax
accommodating countries known as tax heaven (Dharmapala and Hines, 20009;

Dharmapala, 2014 and 2019). The tax structure may also be impacted by trade

! More generally, the empirical evidence linking trade and income vast. For instance, Frankel and Romer (1999) provide

positive empirical evidence of the causal effect of trade on income though only moderately statistically significant.
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liberalization.? Tax coordination and enforcement at the international level are difficult
(Rota-Graziosi, 2019).* * Developing countries are particularly vulnerable to trade mis-
invoicing or profit shifting from multinational corporations following trade liberalization

because of relatively weak state capacity.

This paper specifically focuses on the dynamic effect of trade liberalization on non-resource
tax revenue using a combination of tax revenue data from Government Revenue Dataset
(GRD) of the ICTD/UNIWIDER and the extended version of the Sachs and Warner
indicator of liberalization by Wacziarg and Welch (2008) [hereafter SW/WW]. Results
point to significant negative effect of liberalization on (non-resource) tax revenues in the
short term and no significant effect in the medium term. Liberalization also alter the tax
structure tilting revenues toward indirect taxes away from direct ones. Economies which
have implemented value added taxes prior to liberalization have mitigated its negative
effects on tax revenues. The evidence is supportive of the complementarity role of state

capacity to reap the benefits of liberalization.

This paper is related to the literature on determinants of tax ratio and tax effort linked
to the seminal work by Lotz and Morss (1970). The literature documents an average
positive relationship between openness and tax revenues albeit the relationship appears
weaker for poorer economies (Baunsgaard and Keen, 2010; Cage and Gadenne, 2014).
Unlike the existing cross-country studies of trade orientation and taxation, we use a
policy-based measure of trade orientation—allowing to pin down the exact timing of
change in trade policy—instead of outcome measures of trade such as trade-to-GDP. Our
results point to a lack of robustness of the positive association between outcome-based
measure of liberalization and tax revenues. Instead of our results point a significant and

robust negative effect of trade liberalization on tax revenues using policy-based measure

2 Hines and Summers (2009) find that countries with small open economies have relatively mobile tax bases; as a result,
they rely much less heavily on corporate and personal income taxes than other countries. Martinez et al. (2011) show
that over the past decades developing countries have experienced much lower ratios of direct over indirect taxes
compared to advanced economies. The authors argue that this trend is driven by the willingness of developing countries
to favor foreign direct investment and economic growth but also by considerations linked to state and administrative

capacity.

3 On June 5™ 2021, the Group of Seven has agreed to set a minimum global corporate tax rate of a minimum of 15

percent. Treasury Secretary Janet Yellen stated that the deal with end "30-year race to the bottom on corporate tax

rates". Implementation and enforcement of such deal is however going to be challenging.

1 Egger et al. (2019) find a differential effect of higher trade and factor mobility on relative tax burdens in 1980-1993

versus 1994-2007 in the Organization for Economic Cooperation and Development.
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of liberalization. In addition, the paper contributes to the literature by exploring more

systematically the dynamic effect of trade liberalization and the evolution of tax structure.

This paper also distinguishes between tax revenue from natural resource versus tax
collected outside the resource sector. The distinction between the two sources of revenue
is important also because of large fluctuations in international prices in natural resources.
Indeed, when using non-resource tax revenues as dependent variable instead of aggregate
tax revenues, the positive association between the outcome-based measure of trade
liberalization and tax revenues is no longer robust. Collier (2006) argues that governments
in resource-rich countries tax less and face little scrutiny as revenue from natural resources
transit directly through government coffers. Importantly, James (2015) provides empirical
evidence that the behavior of US States is consistent with theory that in response to an
exogenous increase in resource-based government revenue, a benevolent government will
partially substitute away from taxing income. The literature on the so-called resource
curse point to the key role of pre-existing institutions in determining the performance of
resource rich economies relative to resource poor ones (see Robinson et al, 2006; Mehlum,
et al., 2006). In this paper, we provide evidence that implementation of value added tax

prior to trade liberalization help limit the negative effect of liberalization on tax revenues.

The remainder of the paper is as follows. Section 2 presents the data and the empirical
framework. Section 3 presents our main results. Section 4 presents extensions. Section 5

concludes.
2. Data and Empirical Analysis

In this section, we present the data and the empirical framework used to explore the

link between trade liberalization and tax revenues.
2.1.Data

In this sub-section we present the data used to construct the variables used in our
empirical framework. Appendix Table A1 provides basic statistics related to the variable

used in the analysis.

Government revenues and its composition are from GRD obtained from
ICTD/UNUWIDER. We use GRD to construct non-resource tax revenues including as a

ratio to non-resource GDP. Non-resource GDP is calculated using GDP in purchasing



power parity (PPP) minus the value of natural resource rents from the World Bank,

World Development Indicators.?

Market orientation is proxied using the extended version of the Sachs and Warner
indicator of liberalization by Wacziarg and Welch (2008) shown in Appendix A Table A2.
The indicator covers 140 countries over 1950 to 2004. It is a dichotomic variable that
classifies a country as open or not. In a given year, the indicator takes the value 1 if: i)
the average tariff rate on imports is below 40%; ii) nontariff barriers cover less than 40%
of imports; iii) the country is not a socialist economy; iv) the state does not hold a

monopoly of the major exports; and v) the black-market premium is below 20%.

To address issue of endogeneity associated with trade liberalization, we use an instrument
based on "learning from neighbors" derived from the reduced-form specification presented
in Buera et al. (2011). The authors posit that countries learn from their neighbors and
provides evidence that the choice of market orientation of a given country is associated
with the fraction of neighboring countries opening up and whether they successfully

perform following liberalization or status quo.

Specifically, OPEN;,, the trade liberalization measure for country 7 at time ¢, is as follows:

E[OPEN;;|..] = p1OPEN;;_y + ¢ E;;_1[z|OPEN = 1] + @3E;,_1[z|OPEN = 0] +
@,OPEN,;, (1)

where Ej; ;[z|OPEN =1] and E;;_1[z|OPEN = 0] are the distance weighted average
growth rate over the previous 3 years respectively for open economies and closed
economies, while OPEN,,_; is a distance weighted measure of neighbor trade

liberalization.b

In addition to our policy-based measure of liberalization, we use an outcome-based
measure of trade that is total trade to GDP measured as the sum of exports and imports
over GDP. Trade to GDP data are obtained from World Bank, World Development
Indicators. We also construct a non-resource trade variable as total goods trade excluding
fuel, ores and metals export also obtained from World Bank, World Development

Indicators.

® Natural resource rents are implicitly valued in PPP because of their tradable nature and pricing in US dollars.

6 Data on distance to build the instrument for trade liberalization are obtained from CEPII.
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Control variables included in the empirical analysis are obtained from World Bank, World

Development Indicators. The variables are as follows:

e GDP growth measures the expansion of the economy hence of its tax base. GDP
growth is expected to be positively related to tax revenues. Considering that trade
liberalization may tend to increase tax revenues through higher growth, controlling
for GDP growth allows to shut down that "growth channel".”

e The structure of the economy is proxied by the share of agriculture value added in
total GDP. The share of agriculture is expected to be negatively related to tax
revenues. Indeed, the primary sector, which many developing countries depend
upon, is difficult to tax also because of the informal nature of the sector. What is
more is that the primary sector is often largely tax exempt in developing countries.
For instance, in most Sub-Saharan countries agriculture is either tax exempt or
out-of-scope of the value added tax (VAT).® In addition, governments often have
a naive approach to tax incidence on food products. Indeed, governments often
assume that consumer prices would fully reflect tax exemption without any
consideration related to elements of market structure—including producers and
traders margins as discussed in Bergquist and Dinerstein, 2020.

e Inflation is measured as annual percent change in consumer prices. Inflation is
expected to have a negative effect on tax revenue. Tanzi (1978) points to the key
role of the initial tax burden and the lag with which tax revenue are collected. The
author and subsequent analysis show that higher inflation is associated with higher
revenue loss.’

e Development assistance and official aid are measured as a share of GDP.'% Aid is
expected to have a negative effect on tax revenues. Aid is largely tax exempt and
may also potentially lead to reduced domestic tax effort (Caldeira et al., 2020).

The existing empirical evidence is however ambiguous.!!

" Tt is noteworthy that the coefficient associated with economic growth could be biased downward due to potential
reverse causality. Indeed, lower taxes could stimulate investment and in turn economic growth including through tax
incentives.

8 This particularly true in French speaking African countries. However, countries such as Nigeria or Ghana raise VAT
on rice imports to protect their local production and achieve their self-sufficiency. These policies transform VAT into a
quasi-tariff and trigger significant rice smuggling across borders--between Benin and Nigeria for instance.

% See for Instance Crivelli and Gupta (2014).

10 Thereafter we use just “aid” in lieu of the phrase development assistance and official aid.

T Morrissey (2015) provides a review of empirical literature linking development aid and tax revenues.
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e The dates of introduction of VAT adoption are obtained from Seelkopf et al. (2019)
and Genschel and Seelkopf (2019). The dates of introduction are presented in
Appendix Table A2 alongside the dates of (first) trade liberalization episodes.

2.2.Empirical Framework

In this sub-section, we present our empirical framework to test the relationship between
trade liberalization and tax revenues as well as the latter subcomponents. The main

specification is as follows:
Yie =VYOPEN;; 1 + BXje1 +a; + 0, + & (2)

where Y;; is tax revenues excluding social contribution and grant in percentage of GDP
for country i at time ¢ as well as non-resource tax excluding social contribution in
percentage of GDP. We also use as dependent the tax structure including the ratio
between direct and indirect taxes. OPEN;,_; for country i at time ¢-1 is a dummy that
takes the value of 1 if the country is open, or zero otherwise, X;;_; is a set of control
variables described above, a; and 6; are respectively country and time fixed effects, and

&; ¢ is the error term.

To explore the dynamic effect of liberalization on tax revenues we use the Local Projection
Method (LP) developed by Jorda (2005) to estimate impulse responses. In the
identification strategy, we rely on trade liberalization as an external shock. Local
projection requires estimation of a series of regressions for each horizon h. The model

applied to our specification presented in (2) is as follows:

Yiewn =YnOPEN¢ g + BrXit—1 + @in + 0cn + €e4n,  h =01, ...,10 (3)

To test for the heterogeneity of the effect of liberalization, we add an interaction term
between trade liberalization and the adoption of VAT to the equation (2). VAT is
relatively easier to collect as its collection is essentially delegated to the private sector.

VAT has become an important part of domestic tax revenue mobilization.
3. Main Results

In this section, we present the results of our empirical framework exploring the

relationship between trade liberalization and tax revenues.



3.1.Tax Revenues and Trade Liberalization

Table 1 presents the regression results using ordinary least square with tax revenues—
including revenues related to natural resources—as a dependent variable and trade
liberalization as an independent variable as well as a variety of control variables. The
coefficients associated with trade liberalization are negative and statistically significant
across all specifications. In Column (1) without control variable, the coefficient associated
with trade liberalization is -0.641. The negative and statistically significant coefficient
indicates that on average countries which have liberalized have experienced a decrease in
tax revenues over the medium run. The result suggests that the loss of revenues from
lower tariffs is not more than compensated by an increase in the tax base. When
controlling for GDP growth, Column (2) shows that the coefficient associated with trade
liberalization is -0.874. The increase in absolute value of the coefficient confirms that the
counterfactual whereby the growth channel of trade liberalization would be shut down
would worsen the effect of liberalization on tax revenues. The individual coefficient
associated with GDP growth is indeed positive and statistically significant across all

columns in Table 1.

Columns (3) in Table 1 shows that also controlling for the share of the agriculture sector
leads to a decrease in absolute value of the coefficient associated with trade liberalization.
Indeed, the coefficient associated with the agriculture sector is associated with lower tax
revenues. Hence controlling for the size of the sector limits the negative effect of trade
liberalization on tax revenues. Column (4) controls further for both inflation, development
assistance and official aid lead to a decrease in the absolute value of the coefficient
associated with trade liberalization. The individual coefficient associated with inflation is
positive but not significant while the coefficient associated with development aid is
negative and statistically significant. All in all, our main results show a robust and

negative effect of liberalization on tax revenues.

Quantitatively, trade liberalization which implies a jump from zero to 1 for the
dichotomous variable used in the regression suggests that the decrease in tax revenues
ranges from 0.60 to 0.87 percent of GDP. Quantitatively, the decrease in tax revenue may
appear relatively small also considering the results capture the medium run effect. Yet it
is important to bear in mind that the effect of trade liberalization is firmly negative as
opposed to positive as existing empirical evidence as pointed to. Trade liberalization is

significantly associated with a decrease in tax revenues.



Table 1. Trade Liberalization and Aggregate Tax Revenues—Ordinary Least Square

Revenue excluding grants and social contributions
to GDP

Sachs-Warner/Wacziarg-Welch index of
liberalization (.1

(1) (2) (3) (4)

-0.641%FF  0.874%FF  _0.7209%**  _0.555%*

(0.243) (0.250) (0.267) (0.266)

Real GDP growth (Annual percent change) () 0.042%+* 0.032%* 0.031*
(0.014) (0.014) (0.016)
Agriculture, value added (% of GDP) (1 -0.193***  -(.134%**
(0.019) (0.021)
Inflation, consumer prices (annual %) (1 0.000
(0.000)
Net official development assistance and official aid _0.037%*
received (% of GDP) (4 '
(0.017)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,710 2,578 2,229 1,595
Number of Country 136 136 129 96
R-squared 0.026 0.032 0.078 0.087

Notes: The table reports results for regressions with tax revenues excluding grants and social
contributions to GDP as dependent variable with as independent variables SW/WW liberalization
indicator as well as several controls. *** denotes significance at thel% level, ** at the 5% level, and * at
the 10% level.

Table 2 confirms our main result using as dependent variables tax revenues excluding
natural resources. Developing countries are often dependent on revenues from natural
resources. Considering that natural resources are subject to exogenous price and quantity
shocks, in the form of fluctuations in international prices and discoveries of resources,
excluding receipts from natural resources from government tax revenues allows to capture
tax mobilization efforts more appropriately. Column (1) in Table 2 shows that the
coefficient associated with trade liberalization is -0.889 that is higher in absolute value
than the coefficient reported in Column (1) in Table 1 suggesting that tax revenue
mobilization is weaker when removing natural resources from tax revenues. When
controlling for GDP growth in Column 2 of Table 2 the coefficients becomes larger in
absolute values as expected. Adding more controls in Columns (3) and (4) confirms the

negative association between trade liberalization and (non-resource) tax revenues.



Table 2. Trade Liberalization and Non-Resource Tax Revenues—Ordinary Least Square

Non-resource tax excluding social contributions to
GDP

Sachs-Warner/Wacziarg-Welch index of
liberalization (.1

(1) (2) (3) (4)

-0.889*FFF  -1.005%**  -0.382** -0.287

(0.167) (0.171) (0.178) (0.188)

Real GDP growth (Annual percent change) () 0.027#+* 0.022%* -0.002
(0.010) (0.010) (0.012)
Agriculture, value added (% of GDP) (. -0.117%F6F  -0.055%**
(0.013) (0.015)
Inflation, consumer prices (annual %) (1 0.001*
(0.000)
Net official development assistance and official aid 0,096
received (% of GDP) (4
(0.014)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,844 2,711 2,226 1,540
Number of Country 135 135 128 96
R-squared 0.024 0.030 0.061 0.064

Notes: The table reports results for regressions using as dependent variable non-resource tax revenues
excluding grants and social contributions over GDP with as independent variables SW/WW liberalization
indicator as well as other controls. *** denotes significance at thel% level, ** at the 5% level, and * at
the 10% level.

Our main result is in stark contrast with existing evidence pointing to a positive and
significant relationship between trade liberalization and tax revenues.'? The literature
finding a positive association typically uses outcome base measures of trade liberalization
while we use a measure based on policy changes. Interestingly, Cage and Gadenne (2014)
find that trade liberalization led to larger and longer-lived declines in tax revenues in
developing countries since 1970 than in today’s rich countries in the 19th and 20th
centuries. Table 3 presents results using an outcome-based measure of trade
liberalization—that is the sum of exports and imports of goods and services as a share of
GDP. The sign of the coefficient associated with the outcome-based measure is positive
and significant across all columns. Column 1 in Table 3 indicates that an increase in trade

liberalization going from zero that is autarky to say 100 percent of GDP would lead to an

12 Baunsgaard and Keen (2010) find an average positive relationship between trade openness--proxied by the sum of
exports and imports of goods and services over GDP--and tax revenues albeit the relationship appears weaker for poorer

economies.
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increase in tax revenues of 0.7 percent of GDP. Columns 2-4 in Table 3 confirm the
positive and statistically significant association between trade orientation and tax
revenue—with Column 4 in Table 3 pointing to a maximum effect of 2 percent of GDP

increase in tax revenues following an increase from zero to 100 percent in trade orientation.

Table 3. Trade Liberalization and Aggregate Tax Revenues—OQOutcome based Measure of

Liberalization
Revenue excluding grants and social
contributions to GDP (1) ) ®) )
Total trade % of GDP (4 0.007** 0.008%*** 0.012%+* 0.019%**
(0.003) (0.003) (0.003) (0.004)
Real GDP growth (Annual percent 0,023+ 0,057+ 0.050%+*
change) (1)
(0.011) (0.013) (0.015)
Agriculture, value added (% of GDP) (1 -0.148%** -0.117%**
(0.014) (0.015)
Inflation, consumer prices (annual %) (1 -0.000
(0.000)
Net official development assistance and 0,010
official aid received (% of GDP) (-1)
(0.015)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 5,066 4,974 4477 3,158
Number of Country 181 180 173 142
R-squared 0.075 0.083 0.114 0.150

Notes: The table reports results for regressions using as dependent variable tax revenues excluding social
contributions over GDP with as independent variables an outcome based measure of liberalization that
is the sum of exports and imports of goods and services over GDP as well as several controls. *** denotes
significance at thel% level, ** at the 5% level, and * at the 10% level.

However, the evidence pointing to a positive association between trade orientation and
tax revenues is not robust. When subtracting natural resource rents from tax revenues
the results from the regression linking trade liberalization and tax revenues shown in
Table 4 appear no longer statistically significant. Indeed, Table 4 shows that while the
coefficients associated with trade liberalization are positive for Columns 1, 2 and 4 and
negative in Column 3. The coefficients associated with the outcome-based measure of

trade liberalization are not statistically significant for all columns. Non resource tax
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revenues variable is a better proxy for tax revenue mobilization. Indeed, as mentioned
earlier, developing countries are often subject to quantity and price shocks in the resource
sector which tend to drive aggregate tax revenues. Hence policy-based measures of
liberalization are better suited to capture the precise timing and actual impulse toward

liberalization--doing away with the vagaries from the resource sector.

Table 4. Trade Liberalization and Non-Resource Tax Revenue—QOutcome based

Measure of Liberalization

Non-resource tax excluding social contributions to

GDP (1) (2) (3) (4)
Total trade % of GDP (. 0.001 0.002 -0.002 0.002
(0.002)  (0.002) (0.002) (0.002)
Real GDP growth (Annual percent change) () 0.008 0.028%+* 0.010
(0.007) (0.009) (0.010)
Agriculture, value added (% of GDP) (1 -0.116%** -0.086***
(0.009) (0.010)
Inflation, consumer prices (annual %) (1 0.001**
(0.000)
Net official development assistance and official aid
received (% of GDP) (-1) -0.014
(0.010)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 5,029 4,923 4,324 3,017
Number of Country 177 175 169 139
R-squared 0.088 0.093 0.155 0.213

Notes: The table reports results for regressions using as dependent variable non-resource tax revenues
excluding grants and social contributions over GDP with as independent variables an outcome based
measure of liberalization that is the sum of exports and imports of goods and services over GDP as well

as several controls. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.

The non-robust nature of the relationship casts doubts on the existing evidence pointing
to a positive relationship between tax revenues and trade liberalization albeit the existing
evidence points to a weaker relationship for developing countries (see Baunsgaard and
Keen, 2010). In Appendix B, we perform several checks around the relationship between
trade orientation and tax revenues. Table B1 confirms the positive relationship between

total tax revenues and trade orientation when using the same sample as our Table 1 in

12



the main text.'® But again, Table B2-- restricting the sample to the one available for Table
2 in the main text--shows that when using non-resource tax revenues as dependent

variable the positive relationship between trade orientation and tax revenues is not robust.

In Appendix B, Tables B3 and B4 further explore the robustness of the relationship
between tax revenues and the outcome-based measure of trade liberalization by
subtracting natural resource exports from the trade orientation measure—that is the sum
of exports and imports of goods and services as a share of GDP. Table B3 shows that the
relationship between aggregate tax revenues and trade orientation is now negative and
statistically significant. Table B4 uses as dependent non resource tax revenues and find
that the relationship between the latter and non-resource trade orientation is not
statistically significant and the sign oscillates between negative and positive. These results
echo the main results of this paper that trade liberalization does not statistically
significantly increase in tax revenues. The results presented in the paper go further and
confirm the robustness of the negative relationship between our policy-based measure of

trade liberalization and tax revenues.
3.2Exploring the Dynamics

This sub-section explores the dynamics of the relationship between tax revenues and trade
liberalization. We present impulse responses using local projection method following Jorda
(2005). The identification strategy relies on trade liberalization as an external shock. LP

allows to identify the effect of liberalization at different horizons.

Figure 1 shows that the negative effect of trade liberalization on aggregate tax revenues
is negative and statistically significant for at least the first three years after liberalization.
That result pointing to a negative effect of trade liberalization holds whether the
regression does include or not control variable(s)--as shown in Panel A without inclusion
of control variable or as shown in Panel B with inclusion of control variables. After three
years, the effect of liberalization turns positive but is only statistically significant at 90
percent level after five years as shown in Panel A of Figure 1. When including control
variables, the effect of trade liberalization on tax revenues become positive after seven
years but is not statistically significant at conventional levels as shown in Panel B of
Figure 1. These results confirm our main findings which point to a statistically significant

and negative effect of trade liberalization on tax revenues shown in the previous sub-

13 The SW/WW trade liberalization measure used as our policy-based measure throughout the paper is available up to
2004 hence restricting the overall sample.
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section. The earlier results should be understood as "averaging" the dynamic effects of
liberalization over the medium run and are thus consistent with the dynamic effects

presented in this sub-section distinguishing between the short and medium run.

The economic interpretation of the negative effect of liberalization in the short run is
explained by a loss in tax revenues from tariff removal that is no compensated by increase
in the tax base. Over the medium run, the effect of liberalization on tax revenues turn
positive as the tax base gradually increase. Yet there are important sources of leakages
both domestic and international that show in the weak statistical significance of the effects

of liberalization over the medium run.

Figure 1: Dynamic Effects of Trade Liberalization on Aggregate Tax Revenues

Panel A. No control Panel B. With Controls

/

Percentage point of GDP
5

Percentage point of GDP
3]

p 4
Year Year

Notes: The graph shows impulse response functions. We regress government revenue excluding grants and
social contributions to GDP on SW/WW liberalization indicator as well as several controls unless otherwise
indicated. 95% / 90% error bands displayed. Panel A presents impulse responses with no control variable.
Panel B presents impulse response with all control variables including real GDP growth, agriculture value

added, inflation and net development aid and assistance.

To explore further whether our main result is robust we use as dependent non-resource
tax revenues instead of aggregate tax revenues in estimating the dynamic effects of trade
liberalization. Figure 2 confirms our earlier result pointing to a negative effect of trade
liberalization which are statistically significant and longer lasting that in Figure 1. Indeed,
the negative effect is statistically significant and lasts up to five years in Panel A of Figure
2 when no control variable is included. The negative effect of liberalization is statistically
significant and lasts for over ten years when including control variables as shown in Panel

B of Figure 2 albeit the effect become insignificant after eight years. These results confirm

14



our main findings that trade liberalization has a negative effect over the short run and

has no statistically significant effect over the medium run.

Figure 2: Dynamic Effects of Trade Liberalization on Non-Resource Tax Revenues

Panel A. Without Control Panel B. With Controls
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Notes: The graph shows impulse response functions. We regress non resource tax revenues as share of GDP
on SW/WW liberalization indicator as well as several controls unless otherwise indicated. 95% / 90% error
bands are displayed. Panel A presents impulse responses with no control variable. Panel B presents impulse
response with control variables including real GDP growth, agriculture value added, inflation and net
development aid and assistance.

3.3 Addressing Endogeneity

In this sub-section, we present our main results addressing the issue of endogeneity
stemming from the reverse causality running from tax revenues to trade liberalization.
That reverse causality may introduce a downward bias in the estimation of the coefficient
associated with trade liberalization. As discussed earlier, to address issue of endogeneity
associated with trade liberalization, we use an instrument based on learning from
neighbors derived from the reduced-form specification presented in Buera et al. (2011).
The instrument rest of the fact that a given country get influenced in terms of policy
through observing neighbor’s policy actions or lack thereof and subsequent performance.
In Appendix C, Tables C1 and C2 provide the first stage estimations of the regressions
using respectively aggregate tax revenues and non-resource tax revenues. The F-statistics

are above ten for all columns in both tables indicating that the instrument is strong.

Table 5 presents the results of the two-stage least square estimation using aggregate tax
revenues as dependent variable. It shows that across all specifications the coefficients

associated with trade liberalization in the second stage is negative and statistically
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significant. Column 1 in Table 5 indicates that a jump from autarky to fully liberalized
would increase tax revenues by minus 1 percent of GDP over the medium. The coefficients
through Columns 1 to 4 are much larger in absolute value that we found in earlier results
not addressing endogeneity. The coefficients in Column 2 is higher in absolute value than
in Column 1. That is resulting from the shutting down of the growth channel of
liberalization. Columns 4 and 5 also confirm the negative and statistically significant

causal effect of trade liberalization on tax revenues.

Table 5: Trade Liberalization and Aggregate Tax Revenues—Two Stage Least Square

Estimation

Revenue excluding grants and social contributions
to GDP

Sachs-Warner/Wacziarg-Welch index of
liberalization (.1

(1) (2) (3) (4)

-1.009FFF  _1.363***  -1.480%** ] QT2%H*

(0.370) (0.390) (0.416) (0.414)

Real GDP growth (Annual percent change) () 0.039** 0.027 0.026
(0.018) (0.018) (0.021)
Agriculture, value added (% of GDP) -0.242%8%  _0.193%**
(0.025) (0.028)
Inflation, consumer prices (annual %) (1 0.000
(0.000)
Net official development assistance and official aid
received (% of GDP) (. -0.022
(0.024)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 1,999 1,912 1,678 1,153
Number of countries 100 100 94 66
R-squared 0.0302 0.0348 0.0884 0.117

Notes: The table reports the estimates of the second stage of a two stage least square regression with tax
revenue excluding grants and social contributions to GDP as dependent variable and with SW/WW
liberalization indicator as well as several controls as independent variables. For trade liberalization we
use an instrument based on learning from neighbors derived from the reduced-form specification presented
in Buera et al. (2011). *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.

We now turn to testing the robustness of our two-stage least square estimation using non
resource tax revenues as dependent variable. Table 6 presents the results, which confirm

the negative effect of trade liberalization for all Columns 1 to 4. Columns 1 and 2 are

16



statistically significant while Columns 3 and 4 are not. Column 1 indicates that an effort
at fully liberalizing the economy would yield a decrease in non-resource tax revenues of
about 1 percent of GDP over the medium run consistent with Table 5. Column 2 also
shows the coefficients is higher after controlling for GDP growth. Columns 3-4 confirm
the negative relationship between trade liberalization and non-resource tax revenues.
Overall, these results confirm that trade liberalization causes no significant increase in tax

revenues contrary to existing evidence.

Table 6: Trade Liberalization and Non-Resource Tax Revenues—Two Stage Least Square

Estimation

Non-resource tax excluding social contributions

to GDP (1) (2) (3) (4)
S'achs—'VVaFner /Wacziarg-Welch index of 0,97 1058+ 0.314 0.970
liberalization (.1
(0.248) (0.260) (0.268) (0.283)
Real GDP growth (Annual percent change) () 0.018 0.008 -0.016
(0.013) (0.012) (0.014)
Agriculture, value added (% of GDP) (4 -0.123%%*F  _0.083%**
(0.017) (0.020)
Inflation, consumer prices (annual %) (1 0.001*
(0.000)
Net official development assistance and official 0.095
aid received (% of GDP) (.
(0.020)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,117 2,035 1,698 1,141
Number of countries 99 99 93 66
R-squared 0.0234 0.0252 0.0513 0.0712

Notes: The table reports the estimates of the second stage of a two stage least square regression with
non-resource tax revenues over GDP as dependent variable and with SW/WW liberalization indicator as
well as several controls as independent variables. For trade liberalization we use an instrument based on
learning from neighbors derived from the reduced-form specification presented in Buera et al. (2011). ***
denotes significance at thel% level, ** at the 5% level, and * at the 10% level.

4. Extensions

In this section we now turn to exploring two extensions. First, we explore the extent to

which the structure of tax revenues is altered following trade liberalization. Second, we
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test whether element of state capacity in the tax sector lead to heterogenous effect of
liberalization on tax revenues. Specifically, we test whether the effect of trade
liberalization on tax revenues differ depending on whether VAT has been implemented

prior to liberalization.
4.1 Trade Liberalization and Tax Structure

This sub-section presents the results of the estimation of the effect of trade liberalization
on tax structure. Table 7 shows that trade liberalization alter the tax structure tilting
revenues toward indirect taxes and away from direct ones. Such shift in the structure
reduces the redistributive capacity of national tax systems. Indeed, that is the case
considering the Personal Income Tax (PIT) is typically progressive, while VAT being a
consumption tax disproportionally affects relatively poor households. Columns 1-4 in
Table 7 show that trade liberalization has a negative and statistically significant effect on
direct taxes as share of total non-resource tax revenues. The coefficients are statistically
significant across all these columns except Column 4. Columns 5-8 in Table 7 shows that
indirect taxes as a share of total tax revenues increase following trade liberalization. The
results are statistically significant across all these columns except Column 8. These results
confirm that trade liberalization lead to a shift in the structure of taxation toward indirect

taxes and away from direct ones.

To further explore the effect of trade liberalization on tax revenue structure, we estimate
the effect of trade liberalization on direct tax revenue. Table 8 shows that corporate
income tax decrease following trade liberalization. Columns 1-4 in Table 8 presents the
results of the effect of trade liberalization on PIT as a share of GDP. Results appear not

robust with sign flipping across specifications.

Columns 5-8 in Table 8 presents the results of the effect of trade liberalization on
Corporate Income Tax (CIT) as share of GDP. Results point to robust negative and
statistically significant effect of trade liberalization on CIT revenues. Trade liberalization

increases competition and welfare, which reduces rents and taxable income of domestic

4 The design of PIT has evolved following trade liberalization. It has switched from a comprehensive approach to
income to a dual or semi-dual income approach. Initiated first in Scandinavian countries in 1990’s the dual income tax
has considered the lower international mobility cost of capital with respect to labor. The dual income tax kept the
progressivity of tax rate on wages only, while the other sources of income--portfolio, land ownership and profit—are
taxed under a flat and generally lower rate except for profit, which is in line with the Corporate Income Tax rate. Such
evolution has eroded the redistributive capacity of PIT.
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corporations.’ , Trade liberalization also allows multinational companies to engage into
more aggressive tax planning, which affects CIT revenues-- while being welfare worsening
for the source country. The increase in capital mobility and the advent of tax havens
make the technology of tax avoidance more pervasive. Issues of state capacity could make
these matters matter worse through leakages in tax revenues following liberalization. We

turn to the issue of state capacity in the tax area next.

> For Auriol and Warlters (2005) argue that weak capacity in tax administration may explain why developing countries
raise high entry costs through the presence of fees in order to reduce the number of formal firms, increase their market
power and their taxable income, and consequently CIT revenue. However, Auriol and Warlters (2005) do not consider
the potential leakages associated with the risk of tax avoidance.
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Table 7: Trade Liberalization and Tax Structure--Non-Resource Tax Composition

Direct taxes excluding social contributions and

resource revenue to non-resource tax excluding

Non-resource component of Indirect tax to

non-resource tax excluding social

social contributions contributions
(1) (2) 3) 4) (5) (6) ) (8)
Sachs Warner/Wacziarg-Welch index of SDABTHRF LLT3RERE LABIRO L0773 24BTFFF LGBARFY 1696¥F 0,631
liberalization (1
(0.385) (0.384) (0.441) (0.535) (0.392) (0.391) (0.452) (0.546)
Real GDP growth (Annual percent change) (. 0,049 0,039 0.062* 0.0855%%  (.083*
1 0.108***
(0.022) (0.024) (0.032) (0.023) (0.025) (0.032)
Agriculture, value added (% of GDP) (4 -0.032 -0.046 0.036 0.064
(0.032) (0.041) (0.032)  (0.042)
Inflation, consumer prices (annual %) (1 0.0027%** -0.003%+*
(0.001) (0.001)
Net official development assistance and 0.023
official aid received (% of GDP) (4 -0.016
(0.038) (0.038)
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,562 2,454 2,013 1,411 2,519 2,412 1,968 1,386
Number of countries 132 132 125 93 130 130 123 92
R-squared 0.037 0.031 0.031 0.065 0.037 0.032 0.033 0.077

Notes: The table reports results from the regression as dependent variables: i) the ratio of direct taxes excluding social contributions and resource

revenue over non-resource tax excluding social contributions; ii) the ratio non-resource component of Indirect tax over non-resource tax excluding

social contributions. The independent variable of interest is SW/WW liberalization indicator as well as several controls. The country year

observation Turkmenistan-2004 has been removed from the sample used in Columns (1) to (4) due to internal inconsistency in the GRD dataset.

The following country-year observations have been removed from the sample used In Columns (5)-(8) due inconsistency in the GRD dataset.
Bahamas-1989, Guinea-1985, Turkmenistan-2004, Vanuatu-1994, 1995, and 1996. *** denotes significance at thel% level, ** at the 5% level, and

* at the 10% level.
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Table 8: Trade Liberalization and Structure of Taxation—Direct Tax Composition

. Non-resource component of corporations and
Personal income tax to non-resource tax .
i i i . other enterprises tax to non-resource tax

excluding social contributions . ) o
excluding social contributions

(1) (2) (3) (4) (5) (6) (7) (8)

Sachs-Warner/Wacziarg-Welch index of

. L 0.102 0.636* -0.092 -0.389 -3.052%F* 9 8O’***  _2.360*** -1.184*
liberalization (.

(0.353) (0.341) (0.364) (0.390) (0.459) (0.467) (0.566) (0.626)
Real GDP growth (Annual percent change) (.

' 0.014 0.020 0.030* -0.087***  .0.088*** 0,038
(0.019) (0.019) (0.022) (0.026) (0.030) (0.034)
Agriculture, value added (% of GDP) (4 -0.041 -0.016 -0.058 -0.050
(0.026) (0.027) (0.040) (0.044)
Inflation, consumer prices (annual %) (1 -0.001 0.004%**
(0.000) (0.001)
Net official development assistance and
official aid received (% of GDP) (1 -0.044* 0.122%**
(0.025) (0.039)
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 2,121 2,026 1,645 1,117 2,026 1,947 1,582 1,037
Number of countries 127 127 121 90 123 123 116 85
R-squared 0.012 0.015 0.018 0.027 0.037 0.044 0.040 0.080

Notes: The table reports results from regressions using as dependent variables: i) the ratio of personal income tax over non-resource tax excluding
social contributions and ii) the ratio of non-resource component of corporations and other enterprises tax over non-resource tax excluding social
contributions. The independent variable of interest is SW/WW liberalization indicator as well as several controls. The country year observation
Botswana 1990 has been removed from the sample used in Columns (5) to (8) due to internal inconsistency in the GRD dataset. *** denotes
significance at thel% level, ** at the 5% level, and * at the 10% level
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4.2 Trade Liberalization and VAT

Since its introduction in 1954, VAT quickly became a major tax. VAT has been adopted
by more than 160 countries. Keen and Lockwood (2010) estimated that VAT constitutes
more than 20 percent of world’s tax revenue. In most countries over 50 percent of the
VAT revenues are collected at the border, hence its importance in the analysis of trade
liberalization. Importantly, the implementation of VAT also allows to capture the state

capacity in the tax area.

In this sub-section we explore whether VAT mediates the relationship between trade
liberalization and tax revenues. To do so we augment our main specification shown in
equation (2) with an interaction term between trade liberalization episodes and VAT
adoption as an additional independent variable. The interaction allows us to test
specifically whether countries which have implemented VAT prior to liberalization have

fared better in terms of tax revenue mobilization.

Tables 9 and 10 present the results using aggregate tax revenues and non-resource tax
revenues respectively. In Table 9, the interaction is positive but not statistically significant
across all Columns from 1 to 4. The positive sign indicates that the presence of VAT
boosts revenue mobilization following liberalization albeit not significantly. In Table 10,

the interaction is also positive and statistically significant across all Columns from (1) to
(4).

When removing natural resource rents from aggregate tax revenues, VAT appears to play
an important role in mediating the effect of liberalization on tax revenues. Regression
results presented in Table 10 adjust tax revenues for natural resource rents. Across all
columns the interaction terms associated between trade liberalization and VAT
implementation are positive and significance pointing to important role of VAT in
mitigating the negative effect of liberalization on tax revenues. Quantitatively, the
interaction effect is large. Take two countries experiencing liberalization and differing only
in whether they have implemented VAT prior to liberalization. According to the estimated
coefficient presented in Column 1 in Table 10, the country without VAT would face a
loss in tax revenues of minus 1.952 percent of GDP while the country with VAT will face
a loss of (only) minus 0.371 percent of GDP (=-1.952 + 1.581). These results are in
line with Ebrill et al. (2001) and Keen and Lockwood (2010) who suggest a revenue gain
associated with the adoption of VAT. Our results here more specifically suggest that

having implementing VAT prior to liberalization allows countries to perform better in
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terms of tax revenue mobilization everything else being equal. An alternative explanation
is that VAT, which remains heavily collected at the border, substitutes for tariffs. The
issue of VAT credit refunds in developing countries reinforces this view of a VAT as a

quasi-tariff in less developing countries (Cnossen, 2019).

In Appendix D, we probe these results further. We split countries according to whether
they opened before or after the adoption of VAT. Tables D1 and D2 presents the results
for aggregate tax revenues and non-resource tax revenues respectively. The results suggest
that countries that did not have VAT before openness are the one suffering the most in
term of revenue lost. In other word, setting up domestic tax sources may ease the revenue
loss associated with liberalization. VAT implementation helps the domestic tax system

“cope” with trade liberalization.!®

16 In the context of World Bank’s programs, Rajaram (1994) argues that tariff reform aimed at reducing domestic
protection holds the threat of widening the fiscal deficit by causing tariff revenue to decline. He further argues that
because the success of an adjustment program depends critically on the correction of fiscal imbalances to achieve

stabilization, tariff reforms must be coordinated with tax policy.
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Table 1: Trade Liberalization and Aggregate Tax Revenues—VAT Adoption

Revenue excluding grants and social contributions

to GDP (1) (2) (3) (4)
S'achs—'VVa?ner/Wacziarg—Welch index of B T —
liberalization (.1
(0.315) (0.321) (0.346) (0.359)
Sachs-Warner/Wacziarg-Welch index of
liberalization (.1) 0.632** 0.419 0.266 0.295
x Dummy VAT
(0.308) (0.309) (0.325) (0.330)
Real GDP growth (Annual percent change) () 0.042%+* 0.032** 0.031*
(0.014) (0.014) (0.016)
Agriculture, value added (% of GDP) (1 -0.192%**  _(.133%**
(0.019) (0.021)
Inflation, consumer prices (annual %) (1 0.000
(0.000)
Net official development assistance and official aid _0.037%*
received (% of GDP) (4
(0.017)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,697 2,565 2,224 1,590
Number of countries 135 135 128 95
R-squared 0.027 0.032 0.078 0.087

Notes: The table reports results from the regressions using as dependent variable the ratio of government

revenue excluding grants and social contributions over GDP with as independent variables SW/WW

liberalization indicator plus an interaction term between the latter and the adoption of VAT as well as

several controls. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.
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Table 2: Trade Liberalization and Non-Resource Tax Revenues—VAT Adoption

Non-resource tax excluding social contributions to

GDP (1) (2) (3) (4)

Sachs-Warner/Wacziarg-Welch index of
liberalization (.1

-1.952%*%  _1.908***  _1.212%Fk 1 186%**

(0.217) (0.221) (0.234) (0.270)
Sachs-Warner/Wacziarg-Welch index of
liberalization (1 1.581#** 1.343%%%* 1.197#%* 1.160%**
x Dummy VAT
(0.208) (0.210) (0.222) (0.251)
Real GDP growth (Annual percent change) () 0.027#+* 0.023** -0.003
(0.010) (0.010) (0.011)
Agriculture, value added (% of GDP) (1 -0.105%**  -0.054%**
(0.013) (0.015)
Inflation, consumer prices (annual %) (1 0.001*
(0.000)
Net official development assistance and official aid 0.022
received (% of GDP) (4
(0.014)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,831 2,698 2,221 1,552
Number of countries 134 134 127 95
R-squared 0.045 0.045 0.074 0.074

Notes: The table reports results from the regressions using as dependent variable the ratio of non-resource
tax revenues to GDP with as independent variables SW/WW liberalization indicator plus an interaction
term between the latter and the adoption of VAT as well as several controls. *** denotes significance at
thel% level, ** at the 5% level, and * at the 10% level.
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5. Conclusion

This paper explored the dynamic effects of trade liberalization on tax revenues using a
worldwide panel dataset. Results point to significant negative effects of liberalization on
(non-resource) tax revenues in the short term and no significant effect in the medium
term. Liberalization also alter the tax structure tilting revenues toward indirect taxes
away from direct ones. Economies which have implemented value added taxes prior to
liberalization have mitigated its negative effects on tax revenues. The evidence is
supportive of the complementarity role of state capacity to reap the benefits of

liberalization.

Further research could look at the issue at tax spillovers stemming from belonging to
custom and monetary unions. Indeed, many countries around the world belong to
monetary and customs unions, which entails deeper economic integration and in turn
leading to important spillover from tax policy. A network analysis of tax spillovers in
these unions could allow the identification of weakest-links. That is countries which
exposes all the other customs union members to risks of indirect or direct tax base erosion.
This analysis would rely on the existence of tax treaties, which link these countries inside

unions to tax havens.
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Appendix A. Data

Table A3: Summary Statistics

Obs. Mean Std. Dev. Min Max
Sachs-Warner/Wacziarg-Welch index of liberalization 6268  0.44 0.50 0.00 1.00
Revenue excluding grants and social contributions 5789  22.98 11.12 0.68 109.04
Non-resource tax excluding social contributions 5689 16.32 7.81 0.00 56.92
Direct taxes excluding social contributions, including resource revenue 5017  6.56 5.08 0.00 34.71
Non-Resource Component of Indirect Tax 5114 10.10 4.82 0.02 45.40
Total trade % of GDP 5979 86.15 56.96 0.02 860.80
Real GDP growth (Annual percent change) 6553  3.50 6.52 -66.70 148.00
Agriculture, value added (% of GDP) 5392  16.62 14.75  0.00 93.98
Inflation, consumer prices (annual %) 7096 24.82 352.47 -60.50 23773.13
Net official development assistance and official aid received (% of GDP) 5524  7.09 10.63  -2.27 139.89

Notes: The table shows basic summary statistics for the variables used in this paper.
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Table Al: VAT Introduction Year and (First) Liberalization Episode

Year in which the economy has
liberalized (if liberalized before

Year in which

Year in which the economy has
liberalized (if liberalized before

Year in which

1950, use 1950 as year of VAT was 1950, use 1950 as year of VAT was

Country opening) introduced Country opening) introduced
Albania 1992 1995 | Japan 1964 1988
Argentina 1991 1975 | Kazakhstan 2001 1992
Armenia 1995 1992 | Kenya 1963 1990
Australia 1964 1999 | Kyrgyz Republic 1994 1992
Austria 1960 1973 | Korea, Rep. 1968 1976
Azerbaijan 1995 1992 | Liberia 1998

Belgium 1959 1971 | Sri Lanka 1950 2002
Benin 1990 1991 | Lithuania 1993 1994
Burkina Faso 1998 1993 | Luxembourg 1959 1970
Bangladesh 1996 1991 | Latvia 1993 1992
Bulgaria 1991 1994 | Morocco 1956 1985
Bolivia 1956 1973 | Moldova 1994 1992
Brazil 1991 1966 | Madagascar 1996 1994
Barbados 1966 1997 | Mexico 1986 1980
Botswana 1979 2002 | Macedonia, FYR 1994 2000
Canada 1952 1991 | Mali 1988 1991
Switzerland 1950 1995 | Mozambique 1995 1999
Chile 1976 1975 | Mauritania 1995 1995
Cote d'Ivoire 1994 1992 | Mauritius 1968 1998
Cameroon 1993 1999 | Malawi 1997 1989
Congo, Dem. Rep. 2001 2010 | Malaysia 1963 2014
Congo, Rep. 2002 1997 | Niger 1994 1986
Colombia 1986 1975 | Nigeria 2002 1994
Cabo Verde 1991 2002 | Nicaragua 1950 1970
Costa Rica 1952 1975 | Netherlands 1959 1969
Cyprus 1960 1990 | Norway 1950 1970
Czech Republic 1993 1993 | Nepal 1991 1997
Germany 1959 1968 | New Zealand 1986 1986
Denmark 1959 1967 | Pakistan 2001 1995
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Dominican Republic 1992 1983 | Panama 1996 1977
Ecuador 1950 1970 | Peru 1950 1973
Egypt, Arab Rep. 1995 1991 | Philippines 1988 1988
Spain 1959 1986 | Papua New Guinea 1999 1999
Estonia 1999 1992 | Poland 1990 1993
Ethiopia 1997 2003 | Portugal 1950 1986
Finland 1960 1994 | Paraguay 1989 1993
France 1959 1968 | Romania 1992 1993
United Kingdom 1950 1973 | Singapore 1965 1994
Georgia 1996 1992 | Sierra Leone 2001 2009
Ghana 1985 1998 | El Salvador 1950 1992
Guinea 1986 1996 | Slovak Republic 1992 1993
Gambia, The 1985 2012 | Slovenia 1991 1999
Guinea-Bissau 1987 Sweden 1960 1969
Greece 1959 1986 | Syrian Arab Republic 1950

Guatemala 1950 1983 | Thailand 1950 1991
Guyana 1988 2007 | Tajikistan 1996 1992
Hong Kong SAR, China 1950 Trinidad and Tobago 1992 1990
Honduras 1950 1976 | Tunisia 1989 1988
Croatia 2000 1995 | Turkey 1950 1985
Haiti 1999 1982 | Taiwan, China 1963 1986
Hungary 1990 1988 | Tanzania 1995 1998
Indonesia 1970 1985 | Uganda 1988 1996
India 1997 2017 | Uruguay 1990 1968
ITreland 1966 1972 | United States 1950

Israel 1985 1975 | Venezuela, RB 1950 1993
Ttaly 1959 1973 | Yemen, Rep. 1967 1999
Jamaica 1962 1991 | South Africa 1991 1991
Jordan 1965 2001 | Zambia 1993 1995

Sources: Tax Introduction Database for VAT introduction year (see Seelkopf et al. (2019) and Genschel and Seelkopf (2019). The (first)

liberalization episodes are from Sachs and Warner/Wacziarg and Welch (2008) (SW/WW).
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Appendix B: Robustness Checks—QOutcome-Based Measure of Liberalization

Table B1: Trade Liberalization and Aggregate Tax Revenues—Sample Adjustment

Revenue excluding grants and social contributions to GDP (1) (2) (3) (4)
Total trade % of GDP (4 0.008** 0.009*** 0.016%** 0.015%**
(0.003) (0.004) (0.004) (0.004)
Real GDP growth (Annual percent change) (1 0.015 0.035** 0.033**
(0.011) (0.014) (0.015)
Agriculture, value added (% of GDP) (4 -0.186%** -0.129%+*
(0.018) (0.019)
Inflation, consumer prices (annual %) (1) -0.000
(0.000)
Net official development assistance and official aid received (% of GDP) (. -0.008
(0.017)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 3,286 3,203 2,803 2,025
Number of Countries 177 176 167 127
R-squared 0.025 0.029 0.073 0.077

Notes: The table reports results for regressions using as dependent variable tax revenues excluding social contributions over GDP with as
independent variables an outcome based measure of liberalization that is the sum of exports and imports of goods and services over GDP as well
as several controls. The sample is adjusted to match the sample using SW/WW liberalization indicator shown in Table 1 of the main text. ***
denotes significance at thel% level, ** at the 5% level, and * at the 10% level.
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Table B2: Trade Liberalization and Non-Resource Tax Revenues—Sample Adjustment

Non-resource tax excluding social contributions to GDP (1) (2) (3) (4)
Total trade % of GDP (4 -0.004 -0.002 0.004 0.007**
(0.002)  (0.002) (0.003) (0.003)
Real GDP growth (Annual percent change) (1 -0.015%* 0.022** -0.001
(0.007) (0.009) (0.010)
Agriculture, value added (% of GDP) (4 -0.125%%* -0.063%**
(0.012) (0.013)
Inflation, consumer prices (annual %) (1 0.001*
(0.000)
Net official development assistance and official aid received (% of GDP) (. -0.012
(0.012)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 3,330 3,243 2,735 1,944
Number of Countries 174 172 163 125
R-squared 0.014 0.016 0.064 0.052

Notes: The table reports results for regressions using as dependent variable non-resource tax revenues excluding grants and social contributions
over GDP with as independent variables an outcome based measure of liberalization that is the sum of exports and imports of goods and services
over GDP as well as several controls. The sample is adjusted to match the availability of SW/WW liberalization indicator as shown in Table 2 of

the main text. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.
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Table B3: Trade Liberalization and Aggregate Tax Revenues—Non-Resource Trade

Revenue excluding grants and social contributions to GDP (1) (2) (3) 4)
Non-resource trade (% GDP) (4 -0.009%+* -0.010%** -0.023%+* -0.022%+*
(0.003) (0.003) (0.004) (0.005)
Real GDP growth (Annual percent change) (1 0.044*** 0.071%%* 0.058***
(0.016) (0.016) (0.019)
Agriculture, value added (% of GDP) (4 -0.148%+* -0.130%**
(0.021) (0.022)
Inflation, consumer prices (annual %) (1 -0.001**
(0.000)
Net official development assistance and official aid received (% of GDP) (. -0.004
(0.025)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 3,890 3,855 3,390 2,424
Number of countries 178 177 169 137
R-squared 0.071 0.076 0.120 0.140

Notes: The table reports results for regressions using as dependent variable tax revenues excluding grants and social contributions over GDP with
as independent variables an outcome based measure of liberalization. The outcome measure is the difference between sum of exports and imports
of merchandise excluding exports of natural resources over GDP as well as several controls. We use available data from World Bank, World
Development Indicators on resource exports as a share of merchandise exports and merchandise exports and imports in US dollars to compute the

outcome base measure. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.
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Table B4: Trade Liberalization and Non-Resource Tax Revenue—Non-Resource Trade

Non-resource tax excluding social contributions to GDP (1) (2) (3) 4)
Non-resource trade (% GDP) (4 -0.003 -0.003 -0.008*** 0.002
(0.002) (0.002) (0.003) (0.004)
Real GDP growth (Annual percent change) (1 0.031*** 0.064*** 0.031**
(0.010) (0.012) (0.014)
Agriculture, value added (% of GDP) (4 -0.125%%* -0.120%**
(0.015) (0.016)
Inflation, consumer prices (annual %) (1 -0.001
(0.001)
Net official development assistance and official aid received (% of GDP) (. -0.011
(0.019)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 3,918 3,875 3,323 2,344
Number of countries 175 173 165 134
R-squared 0.103 0.110 0.156 0.196

Notes: The table reports results for regressions using as dependent variable non-resource tax revenues excluding grants and social contributions
over GDP with as independent variables an outcome based measure of liberalization that is the sum of exports and imports of goods and services
excluding natural resource exports over GDP as well as several controls. *** denotes significance at thel% level, ** at the 5% level, and * at the
10% level.
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Appendix C: First Stage of the Two Stage Least Square Estimation

Table C1: Trade Liberalization and Aggregate Tax Revenues—First Stage Regression

Sachs-Warner /Wacziarg-Welch index of liberalization (1) (1) (2) (3) (4)
Sachs-Warner/Wacziarg-Welch index of liberalization (. 0.811%** 0.797*** 0.780*** 0.793%#*
(0.014) (0.014) (0.016) (0.018)
Distance-weighted growth open Economies (. -0.438* -0.683%** -0.6817%** -0.540%*
(0.231) (0.246) (0.258) (0.325)
Distance-weighted growth closed Economies (.9 0.003 0.022 0.020 -0.165
(0.170) (0.175) (0.185) (0.222)
Distance-weighted average openness (.2 0.067* 0.059 0.045 0.073
(0.038) (0.039) (0.043) (0.053)
Real GDP growth (Annual percent change) (1 0.002%** 0.002** 0.002**
(0.001) (0.001) (0.001)
Agriculture, value added (% of GDP) (4 0.003%** 0.004**
(0.001) (0.002)
Inflation, consumer prices (annual %) (1 0.000%**
(0.000)
Net official development assistance and official aid received (% of GDP, () 0.003**
(0.001)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 1,999 1,912 1,678 1,153
Number of countries 100 100 94 66
F-stat 219.1 202.0 146.2 100.0
R-squared 0.773 0.767 0.738 0.752

Notes: The table reports results for the first stage regression corresponding to the second stage when using as dependent variable tax revenues
excluding grants and social contributions over GDP with as independent variable SW/WW liberalization indicator as well as several controls. The
first stage uses as dependent variable SW/WW trade liberalization indicator regressed on a set of variables based on learning from neighbors
derived from the reduced-form specification presented in Buera et al. (2011).The *** denotes significance at thel% level, ** at the 5% level, and
* at the 10% level.
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Table C2: Trade Liberalization and Non-Resource Tax Revenues—First Stage Regression

Sachs-Warner/Wacziarg-Welch index of liberalization (.

(1)

(2)

(3)

(4)

Sachs-Warner/Wacziarg-Welch index of liberalization (. 0.803*** 0.789*** 0.778%** 0.782%**
(0.013) (0.014) (0.016) (0.019)
Distance-weighted growth open Economies (. -0.430* -0.663*** -0.528** -0.369
(0.234) (0.250) (0.267) (0.368)
Distance-weighted growth closed Economies (.9 -0.032 -0.008 -0.079 -0.326
(0.168) (0.173) (0.185) (0.232)
Distance-weighted average openness (. 0.113*** 0.117*** 0.111%** 0.111**
(0.035) (0.036) (0.040) (0.052)
Real GDP growth (Annual percent change) (1 0.002** 0.002** 0.001
(0.001) (0.001) (0.001)
Agriculture, value added (% of GDP) (4 0.002* 0.004**
(0.001) (0.002)
Inflation, consumer prices (annual %) (1) -0.000
(0.000)
Net official development assistance and official aid received (% of GDP, () 0.004**
(0.002)
Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Observations 2,117 2,035 1,698 1,141
Number of countries 99 99 93 66
F-stat 233.9 219.1 160.0 103.7
R-squared 0.773 0.769 0.753 0.761

Notes: The table reports results for the first stage regression corresponding to the second stage when using as dependent variable non-resource tax

revenues excluding grants and social contributions over GDP with as independent variable SW/WW liberalization indicator as well as several

controls. The first stage uses as dependent variable SW/WW trade liberalization indicator regressed on a set of variables based on learning from

neighbors derived from the reduced-form specification presented in Buera et al. (2011). The *** denotes significance at thel% level, ** at the 5%

level, and * at the 10% level.

38



Appendix D. Tax Revenues and Trade Liberalization—Before and After VAT Implementation

Table D1: Trade Liberalization and Aggregate Tax Revenue—V AT Adoption

Liberalization after VAT adoption

Liberalization before VAT adoption

Revenues excluding grants and social

contributions to GDP (1) @ 3) ) (5) (©6) Q ®)
Sachs-Warner/Wacziarg-Welch index of 0285 0409 0.030  -0.775%  -L261FFF LLB6EH LT8G -0.415
liberalization (.1
(0.549)  (0.553) (0.528) (0.427) (0.300) (0.312) (0.364) (0.437)
Real GDP growth (Annual percent change) (1 0.092** 0.069** 0.058* 0.081*** 0.075*** 0.022
(0.036) (0.034) (0.030) (0.020) (0.022) (0.028)
Agriculture, value added (% of GDP) (4 -0.213%FF  _0.152%** -0.155%%%  -0.052
(0.041) (0.038) (0.024) (0.032)
Inflation, consumer prices (annual %) (1 -0.000 -0.000
(0.001) (0.000)
Net official development assistance and official
. ) -0.067 -0.021
aid received (% of GDP) (4
(0.044) (0.025)
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 607 590 541 499 1,440 1,391 1,153 697
Number of countries 33 33 31 29 69 69 65 42
R-squared 0.123 0.137 0.163 0.133 0.053 0.058 0.089 0.076

Notes: The table reports results for regressions using as dependent variable tax revenues excluding grants and social contributions over GDP with

as independent variable SW/WW liberalization indicator as well as several controls for observations including liberalization either prior to or
following VAT adoption. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.

39



Table D2: Trade Liberalization and Non-Resource Tax Revenue—V AT Adoption

Liberalization after VAT adoption Liberalization before VAT adoption
Non-resource tax revenues excluding social
contributions to GDP (1) @) 3) ) (5) (6) 9 ®)
Sachs Warner/Wacziarg-Welch index of 0189 -0200  0.184 L0330 -LEOGHFF -1.882FFF  _1G84FFF 0651
liberalization (1
(0.320) (0.326) (0.288) (0.270) (0.244) (0.250) (0.280) (0.352)
Real GDP growth (Annual percent change) (1 0.030 0.013 -0.008 0.077***  (.089%** 0.041%*
(0.020) (0.019) (0.019) (0.017) (0.017) (0.023)
Agriculture, value added (% of GDP) (4 -0.081***  -0.050** -0.144%%*  -0.055%*
(0.023) (0.024) (0.019) (0.026)
Inflation, consumer prices (annual %) (1 -0.000 0.002
(0.000) (0.002)
Net official development assistance and official aid
. -0.081%** 0.000
received (% of GDP) (4
(0.029) (0.026)
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 644 628 562 508 1,548 1,490 1,142 668
Number of countries 33 33 31 29 68 68 64 42
R-squared 0.072 0.079 0.072 0.064 0.066 0.077 0.139 0.166

Notes: The table reports results for regressions using as dependent variable non resource tax revenues excluding grants and social contributions
over GDP with as independent variable SW/WW liberalization indicator as well as several controls for observations including liberalization either

prior to or following VAT adoption. *** denotes significance at thel% level, ** at the 5% level, and * at the 10% level.
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