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Abstract

This paper puts the recent evolution of tax revenues in developing countries in historical
perspective. Using a novel dataset on total and trade tax revenues we compare the fiscal
cost of trade liberalization in developing countries and in today’s rich countries at earlier
stages of development. We find that trade liberalization episodes led to larger and longer-
lived decreases in total tax revenues in developing countries since the 1970s than in rich
countries in the 19th and early 20th centuries. The fall in total tax revenues lasts more

than ten years in half the developing countries in our sample.
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1 Introduction

This paper documents the fiscal cost of trade liberalization: the extent to which countries are
able to recover the trade tax revenues lost from liberalizing trade by increasing tax revenues
from other sources. Our starting point is a puzzle in the recent evolution of tax revenues in
developing countries: tax-to-GDP ratios decrease in these countries since 1970, in contradic-
tion with the so-called ‘Wagner’s Law’! which states that tax ratios increase over time and as
countries become richer. Figure 1 presents the evolution of the share of total tax and trade
tax revenues over GDP in high-income countries (hereafter HICs), middle-income countries
(MICs) and low-income countries (LICs) since the 1970s. In the top panel (Figure la) we see
that tax ratios decrease in both MICs and LICs. This is particularly striking over the period
1970-2000 during which they fall by over 2 GDP points on average in both country groups.
HICs, in contrast, experience a continuous increase in tax ratios over time. The bottom panel
(Figure 1b) offers a potential explanation for this fall in tax ratios. It shows the evolution
of trade tax revenues in the three country groups. The decrease in the share of trade tax
revenues over GDP in MICs (2.2 GDP points) and LICs (2.5 GDP points) is large enough to
explain the observed fall in tax ratios in both country groups.

We investigate the relationship between changes in total and trade tax revenues in de-
veloping countries along two dimensions. First, we ask whether countries in which trade tax
revenues decrease experience a contemporary fall in total tax revenues and if yes for how long
it lasts. We call this fall the fiscal cost of trade liberalization. We consider whether this
cost is more frequent in LICs and MICS than in HICs since 1970, as suggested by Figure
1. Second, we turn to the historical experience of today’s developed countries to determine
whether the fiscal cost of trade liberalization is specific to the context in which developing
countries liberalized trade since 1970.

In order to do so we construct a new dataset on tax revenues and government expenditures
from a variety of historical and contemporary sources. For each of the 130 countries in our
dataset we go as further back in time as possible: our dataset starts in 1792 for one country
(the United States), covers 9 countries in the 19th century and 35 countries in the first half
of the 20th century. It is to the best of our knowledge the most exhaustive dataset on tax
revenues available to researchers.

We suggest and implement a method to identify episodes of trade liberalization and mea-
sure the contemporary change in total tax revenues. We use a fiscal definition of trade
liberalization: we characterize a trade liberalization episode by a large and prolonged fall in
trade tax revenues over GDP. We then study whether countries are able to replace the fall in

trade tax revenues by an increase in other (domestic) tax revenues and argue that there is a

!This ‘law’ is named after German economist Adolph Wagner (1835-1917) who first analyzed the relationship
between tax ratios and economic development.



fiscal cost of trade liberalization when total tax revenues fall after the start of the episode.
We say that there is fiscal recovery once total tax revenues are back to their pre-episode level.
Our method may capture decreases in trade tax revenues which are not the consequence of
countries’ opening to international trade. We investigate possible causes for each episode
using data on tariff rates, trade volumes, exchanges rates and the history of countries’ trade
policies. We find that 70% of the episodes can be to linked to changes in trade policy.

We find 140 episodes of trade liberalization. Trade taxes fall by more than 3 GDP per-
centage points on average during these episodes. 49% of the countries have recovered the lost
tax revenues 5 years after the start of the episode and we never observe a fiscal recovery in
over 25% of the countries. There are clear differences by level of development in the period
since 1970. The fall in total tax revenues contemporary to the episodes is larger and lasts
longer in developing countries (MICs and LICs) than in rich countries (HICs). Rich countries
which experience a trade liberalization episode never experience any fiscal cost whilst over
50% of developing countries do. Moreover nearly 40% of LICs (34% of MICs) are never ob-
served recovering the lost trade tax revenues through other tax instruments. Turning to the
historical (pre-1970) evidence we find that the fiscal cost of trade liberalization experienced
by today’s HICs at early levels of economic development is smaller and shorter-lived than the
one experienced by developing countries since 1970. This cost is still larger in countries that
were poorer at the start of the episode. Overall, episodes of trade liberalization are found to
have a more negative impact on tax revenues in poorer countries, particularly so since the
1970s.

Our results are robust to the choices made in defining an episode of trade liberalization.
Changing the extent to which we smooth the tax data prior to identifying episodes and fiscal
recovery, varying the thresholds used to define an episode and normalizing tax revenues by
population instead of GDP hardly affects our results concerning the fiscal cost of trade liber-
alization. We also find similar results when excluding episodes for which we see that countries
increased tax revenues prior to the onset of the episode, suggesting they may have chosen
to pre-empt the fall in trade tax revenues by increasing domestic tax revenues beforehand.
Finally, results are similar when we consider only episodes that we can link to changes in
trade policy and when we consider the episodes’ impact on government expenditures.

This paper is closely related to Baunsgaard and Keen (2010) who first identified the
existence of a trade-off between tax revenues and trade liberalization. Using 32 years of panel
data they estimate how domestic tax revenues react to changes in trade tax revenues in the
short run. They, like us, find an incomplete replacement of lost trade tax revenues in LICs.
We complement their work in several ways. First, our method abstracts from short-term co-
movements between domestic tax and trade tax revenues which may be unrelated to structural

changes in countries’ tax structures. We pay particular attention to the extent to which our



conclusions are driven by our methodological choices and find that they are not. Second, our
longer and more complete dataset allows us to generalize their results for today’s developing
countries to their complete fiscal history since independence. Third, we compare these results
to the fiscal impact of trade liberalization in today’s rich countries when they were at similar
levels of development and elaborate on the difference between today’s developing countries and
the historical experience of rich countries to discuss potential explanations for the fiscal cost
of trade liberalization. Finally, we consider the possibility that countries that do not recover
the lost revenues from trade taxes through an increase in domestic taxes may nevertheless
experience an increase in non-tax revenues (development aid for example) by studying the
impact of trade liberalization not only on tax revenues but also on government expenditures.

Our results also speak to the literature explaining why tax levels and tax structures change
as countries develop. Recent examples include the work by Besley and Persson (2011, 2013)
in which countries’ decisions to invest in tax capacity allows them to increase their tax ratios
over time and to decrease their dependence on trade taxes. Others argue that as economies
develop they undergo structural changes which make transactions easier to monitor and allow
government to rely less on less efficient but easier to levy taxes like taxes on trade (see
e.g. Riezman and Slemrod, 1987; Aizenman, 1987; Kleven, Kreiner, and Saez, 2009). These
theories imply that countries will decrease trade taxes once they find themselves capable of
levying domestic taxes but they cannot rationalize the fiscal cost of trade liberalization. We
return to this literature when discussing one possible interpretation for our results, namely
that developing countries liberalized trade ‘too early’ from a fiscal perspective. A smaller
literature discusses the conditions under which revenue-neutral reforms replacing taxes on
trade by domestic taxes such as the VAT will be optimal (Keen and Ligthart, 2002, 2005;
Emran and Stiglitz, 2005). Our results show that the typical trade liberalization reform in
developing countries since 1970 was not revenue-neutral but instead lead to a decrease in total
revenues.

This paper contributes more generally to the growing literature on public finance and de-
velopment (see for example Gordon and Li, 2009; Piketty and Qian, 2009; Olken and Singhal,
2011; Pomeranz, 2013; Best, Brockmeyer, Kleven, Spinnewijn, and Waseem, 2013) by provid-
ing a new exhaustive dataset on the subject.? We assemble historical and contemporary data
on tax revenues in a coherent way that allows for meaningful comparison across countries and
over three centuries. We hope our dataset will be of use to researchers in this field by pro-
viding a historical perspective on how both tax ratios and tax structures change as countries
develop.

The remainder of the paper is organized as follows. Section 2 describes the data used and

2See also de Paula and Scheinkman (2010); Carrillo, Emran, and Aparicio (2011); Kumler, Verhoogen, and
Fras (2013); Gadenne (2013); Gerard and Gonzaga (2013).



presents descriptive statistics on taxation and development. Section 3 presents our method
and results regarding the fiscal cost of trade liberalization. Section 4 discusses the results.

Section 5 concludes.

2 Data and descriptive statistics

2.1 Data

We combine data on total tax revenues and trade tax revenues from three different sources:
Mitchell (2007)’s International Historical Statistics, the dataset constructed by Baunsgaard
and Keen (2010) and the International Monetary Fund’s Government Finance Statistics
(GFS). We digitize the data in Mitchell (2007) who compiles information on governments
revenues from different national sources for all countries from the earliest available date to
2006. Baunsgaard and Keen (2010) construct a dataset on total and tax revenues in 117
countries over the period 1975-2006 using the revenue information provided by the IMF’s
periodic consultations with member countries. The IMF’s GFS spans the period 1972-2006
and has more limited coverage than the two other sources.

Our aim is to detect and analyze changes in total and trade tax revenues within countries
over time. We therefore combine these three datasets in a way that does not allow for within
country ‘jumps’ in the series which could be due to changes in data sources. To do so,
we determine which dataset contains the largest number of observations for each country
and use only data from this source for each country, unless we see a clear continuity across
sources.> When two data sources cover different and large periods of time for a country but
have different information for the time period during which they overlap we create a separate
‘country’ identifier for each period to avoid confounding a change in the series due to a change
in the source with a real change in tax revenues. Finally, there are some gaps in the series
when data is not available. We do a linear interpolation when the gaps last less than three
years. When the gaps are longer (typically during wars), we drop the years for which the data
is missing and create another country identifier when the series start again. We obtain a total
of 5,200 observations for 130 countries from 1792 to 2006. Most of the observations come
from Mitchell (2007) (49% of the observations) and Baunsgaard and Keen (2010) (44%). The
web Appendix describes the data in more detail. Table A lists the countries in our sample
and the data sources used for every country.

We complement our analysis of tax revenues by using data on the share of government

expenditures in GDP from three different sources. We use the same source for our expenditure

3Formally, we say that there is continuity across sources if both sources have the same information for the
years on which they overlap and/or there is less than a 1 GDP point difference in the total tax and trade tax
series across sources. This threshold was choosen to ensure that no change in data sources could be mistaken
for the start of an episode as defined below.



variable as for our tax variables whenever possible. Information on expenditures is available
from Mitchell (2007) for most of the observations for which there is also tax information
from this source. The dataset compiled by Baunsgaard and Keen (2010) however contains
no information on expenditures and the GFS dataset little information. We therefore use
the IMF’s World Economic Outlook (WEQO) database to complement our dataset. We obtain
information on the share of government expenditure in GDP for 5,036 observations for 128
countries, 54% of which from Mitchell (2007), 40% from the WEO database and 6% from
GFS.

We use the GDP per capita data constructed by Maddison (2008) to classify countries
by level of development. GDP is measured in 1990 Geary—Khamis dollars and is available
for all countries for our period of interest. We classify countries by income group following
the earliest available country classification from the World Bank (1987).% Based on this
classification we say that a country is a high-income country (HIC) when its GDP per capita
is above 8,000 dollars, a low-income country (LIC) when its GDP is below 2,000 dollars and
a middle-income country (MIC) in between. The United States for example is a LIC until
1856, a MIC until 1941 and a HIC after that. We sometimes classify countries with respect to
their GDP in 2006. When we refer to ‘today’s developing countries’ we include all countries
that are a LIC or a MIC in 2006. Classifying countries with respect to their 2006 GDP per
capita our dataset includes 41 LICs, 49 MICs and 40 HICs. Countries are listed by their 2006
country group in the web Appendix Table A.

Finally, we collect data on countries’ trade policies and macro-economic situations to
investigate whether the episodes we identify are due to trade liberalization. We use data on
average tariff rates from Clemens and Williamson (2004) which provide annual data from 1865
to 1999, and complement it with information from the United Nations’ Statistical Yearbook
and the World Bank’s World Development Indicators.> Data on trade volumes and exchange
rates comes from the World Development Indicators. Information on the dates of entry of the
different countries in our sample in regional and international trade agreements is obtained
from the World Trade Organization and its Regional Trade Agreements Information System.
Finally we collect information on the historical trade policy of countries from various volumes

of the Cambridge Economics Histories.

4The World’s Bank 1987 country classification uses a GDP concept that is slightly different from the one
used in Maddison (2008). We choose the GDP per capita thresholds that most closely match the World Bank’s
classification in 1987 in our dataset.

5 Average tariff rates are calculated as the total revenue from import duties divided by the value of total
imports in the same year.



2.2 Descriptive Statistics

Table 1 shows the evolution of total and trade tax revenues as a share of GDP and GDP per
capita since the 1830s for countries that are HICs, MICs or LICs in 2006. It highlights several
stylized facts of interest regarding taxation and development. First, we see that tax-to-GDP
ratios (hereafter tax ratios) increase with GDP per capita, in line with Wagner’s Law. This
is particularly evident in column 1 depicting the evolution of tax ratios for today’s HICs. In
the 1830s, the two countries for which data is available (the UK and the US) are what we
would today call LICs and levy less than 7% of their GDP in taxes. Tax ratios then increase
in the second half of the 19th century to 9% as countries become MICs and keep increasing by
roughly 4-5 GDP points every twenty years until today. The trend of the first half of the 20th
century, well-documented and often explained by higher demand for public spending during
wars (see for example Lindert, 2004), is maintained in the second half of the century. These
findings are robust to considering only the 8 today’s HICs for which data is available from the
1890s to the 1990s, as shown in the web Appendix Table B.1. The cross-sectional comparison
between HICs, MICs and LICs in 2000-2006 also shows a positive, albeit weaker, correlation
between economic development and tax ratios. HICs are today on average 16 times richer
than LICs and levy twice as much taxes as a share of GDP.

Table 1 also illustrates a lesser-known stylized fact about taxation and development, the
‘tax transition’. Countries at an early state of development rely on taxes on trade to levy
a large share of their revenues, as they develop this share becomes smaller.® Trade taxes
represent nearly 50% of total taxes on average in the HICs we observe in the 1830s (column
1). This share falls to 18% in the 1920s, 12% in the 1950s and decreases in the last 50 years
to around 2% today. We observe a similar decrease in the share of trade taxes in total taxes
in developing countries, where trade taxes represent more than 25% (MICs) and nearly 40%
(LICs) of total taxes in the 1970s. This share decreases to less than 15% (22%) in the 2000s.
The correlation between the share of trade taxes in total tax revenues and development also
holds in the cross-section: in 2000-2006, the share of trade taxes in total tax revenues is ten
times bigger in LICs than in HICs.

The evidence also suggests that the tax transition took a different form in today’s HICs
compared to developing countries. In HICs the decrease in the share of trade taxes in total
taxes is mostly due to an increase in non-trade tax revenues: from 1860 to 1980 the share
of trade taxes in GDP remains roughly constant (between 1 and 2.5%) while the tax ratio
strongly increases. The share of trade taxes in GDP only clearly decreases from 1980 to 2006,
a period during which trade taxes already represent a negligible share of total revenues. In
developing countries on the contrary the tax transition is due to a decrease in the share of

trade taxes over GDP, starting from a higher level, and not to an increase in tax ratios.

This stylized fact was first documented by Hinrichs (1966).



Changes in the number of countries in each group may lead to spurious changes in average
values over time. Focusing on the recent period during which more data for developing
countries is available we see a similar pattern when we only consider the 87 countries for which
we have data in each decade from 1970 to 2006 (Table 2). As discussed in the introduction
tax ratios have decreased in both MICs and LICs during the 1980s and 1990s with tax ratios
falling by 2 GDP points in LICs over the period. The share of trade taxes in GDP falls by
nearly half in all country groups. This fall is more than enough to explain the decrease in
total tax ratios over time in MICs and LICs but does not halt the increase in tax ratios in
HICs.”

3 The Fiscal Cost of Trade Liberalization

3.1 Method

We take a fiscal approach to trade liberalization. We define trade liberalization episodes by
a fall in trade tax revenues as a percentage of GDP of at least 1 GDP point from a local
maximum to the next local minimum.® Ratios of tax revenues to GDP experience short-run
fluctuations that may come from exchange rate volatility, changes in the reporting period or
business cycles and be unrelated to change in tax policy. We isolate the trends in our data
on total tax, trade tax and expenditure as a share of GDP to avoid confounding episodes of
trade liberalization with short-run correlations. Our main method uses the Hodrick-Prescott
filter; we follow Ravn and Uhlig (2002) in using a 6.25 smoothing parameter?. We define the
‘size’ of an episode by the difference between the local maximum value of trade tax revenues
as a percentage of GDP at the start of the episode (year s) and the following local minimum
value of trade tax revenues at the end of the episode (year e). The distance between year e
and year s is the ‘length’ of the episode.

We measure the potential fiscal cost of trade liberalization by looking at the evolution
of total tax revenues as a percentage of GDP. By definition, total tax revenues are expected
to fall during an episode unless countries are able to increase their tax collection from other
(domestic) sources of tax revenues by an amount large enough to compensate the fall in trade
tax revenues. In the absence of such an increase, we say that countries experience a fiscal cost

of trade liberalization. More precisely we measure for each episode of decrease in trade tax

"Part of the very large increase in tax ratios in HICs is due to changes in the data sources used over time.
Our educated guess from comparing our data to official numbers released by countries’ statistical institutes is
that social security contributions are not included in the Mitchell (2007) data but they are in the Baunsgaard
and Keen (2010) data. Web Appendix Table B.2 shows that the increase is smaller when we use only data
from Baunsgaard and Keen (2010).

8We say that an observation is a local maximum (minimum) if it is higher (lower) than the preceding and
following observations.

9This corresponds to a value of 1600 for quarterly data. Ravn and Uhlig (2002) show that the smoothing
parameter should be adjusted according to the fourth power of a change in the frequency of observations.



revenues (i) whether total tax revenues as a share of GDP fall at the start of the episode; and
(ii) if they do, the number of years before total tax revenues come back to their level before
the start of the episode. Formally, we define the ‘revenue recovery’ year (r) as the first year
in which total tax revenues as a percentage of GDP are at least equal to their value in year
s. We call the distance between year r and year s the ‘recovery time’.

Figure 2 illustrates graphically how we construct the episodes, the fiscal cost and the fiscal
recovery variables using the example of Guatemala for which we have data over the period
1972-2004. The vertical red line shows the start of the episode, the blue line its end and the
green line the year of recovery. The episode starts in 1978, lasts six years and has a size of
2.4 GDP points. We observe a fiscal recovery after 23 years.

Trade liberalization is not the only possible explanation for the decreases in trade tax
revenues we observe. They could also be the consequence of a fall in trade volumes, a shock
to the exchange rate or a major destructive event that leads to a collapse in both trade
and domestic tax collection. We use data on average tariff rates, trade volumes, exchange
rates and dates of entry in regional and international trade agreements to identify potential
explanations for the episodes. We argue that episodes which start during or just before a
free trade agreement or which are contemporary to large decreases in average tariff rates,
are episodes that are likely due to trade liberalization.!® Our example of Guatemala in 1978
counts as one such episode: the average tariff rate fell by 30% between 1978 and 1982.

Table A in the web Appendix lists the countries in which episodes occur, episode start
dates, and possible explanations for the decrease in trade tax revenues. We find that nearly
70% of the episodes can be traced back to some form of trade liberalization policy (a trade
agreement, a fall in tariffs or a documented change in trade policy). Another 11% are contem-
porary with a fall in trade and 6% with an exchange rate shock. A few episodes could be the
consequence of wars or natural disasters and we cannot find an explanation for 12 episodes.

Finally, categorizing a decrease in total tax revenues after the start of an episode as a
‘fiscal cost of trade liberalization’ is not appropriate if the decrease in trade tax revenues
has been pre-empted. Countries may decide to increase tax revenues from domestic sources
before lowering tariffs precisely to counterbalance for the coming fall in trade tax revenues.
The level of domestic tax revenues we observe at the start of the episode would then already
compensate for the loss in trade tax revenues during the episode. We consider the evolution
of domestic tax revenues in the years prior to the start of the episode to investigate whether

such pre-emptive measures occur.

0More precisely, we associate an episode with a free-trade agreement if it occurs 3 years before or after
the agreement. This is to take into account the fact that our smoothing method may lead us to measure the
precise onset of the episode with error.



3.2 Results: Trade Liberalization Episodes

Table 3 presents descriptive statistics on our sample of 140 episodes of decreases in trade
tax revenues. We consider separately the pre- and post-1970 periods and countries that were
HICs, MICs and LICs at the start of the episode to investigate whether today’s developing
countries experienced a different fiscal cost of trade liberalization from today’s HICs when
they decreased trade tax revenues in the 19th and early 20th centuries. The choice of the 1970
year to split our sample is driven by the fact that for the majority of developing countries
in our sample, data only becomes available a few years after independence. We report the
total number of observations available in our dataset for the period and country groups under
consideration to consider whether episodes are more likely in some periods and groups.

We see that the average potential loss in tax revenues due to an episode is large: trade tax
revenues fall on average by 3.2 GDP points during the episode (column 1). This fall represents
58% of the average trade tax revenues and 19% of total tax revenues at the start of the episode.
The typical episode lasts 12 years. There is a small increase in the frequency of episodes in
the recent period compared to the pre-1970 period (3 episodes for 100 observations versus
2 episodes for 100 observations prior to 1970) despite its much shorter time span. Episodes
are also slightly deeper (bigger sizes spread out over shorter periods) since 1970. Turning to
differences by income group at the start of the episode we see that poorer countries always
experience deeper episodes. There are also much more likely to experience episodes since
1970: there are 0.3 episodes per 100 observations among HICs, 3.6 among MICs and 4.6
among LICs.

The last line of Table 3 presents the share of countries in which total tax revenues increase
in the 3 years prior to the episode by at least as much as the size of the episode. We see that
on average few countries — 6.6% — preempt the loss in trade tax revenues (column 1). This
share is much higher among countries that are HICs at the start of the episode; in particular
the three rich countries which experience an episode after 1970 also experience increases in
tax revenues prior to the episode that more than compensate for the loss in trade taxes.
Excluding these episodes from our sample does not change the overall picture in Table 3 (see
web Appendix Table B.3).

Table 4 presents descriptive statistics for the 96 episodes that we can associate with a
change in trade policy. These episodes are very similar to the average episode in Table 3.
On the whole the two tables indicate that countries are more likely to experience episodes
of decrease in trade tax revenues at earlier stages of economic development and that this is

particularly true since 1970.
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3.3 Results: Fiscal Cost of Trade Liberalization

Table 5 presents our measure of the fiscal cost of trade liberalization. We find several patterns
of interest.

First, many countries do not experience any fiscal cost of trade liberalization. The first
line of the table presents the share of countries for which we do not observe any fall in total
tax revenues at the start of an episode. In these countries trade tax revenues fall but domestic
sources of tax revenues increase more than enough to compensate this fall. This occurs for
nearly half of the episodes and more often in the pre-1970 period (55% of episodes, column
2) than in the recent period (44%, column 6). Developing countries are more likely than
HICs to experience a fall in total tax revenues in the recent period (post-1970). None of the
three HICs which experience a fall in tax revenues after 1970 experience such a fall in total
tax revenues, while more than 50% of the MICs and 60% of the LICs do. Second, roughly
one-fourth of the countries are never observed going back to their pre-episode level of tax
revenues — we say that they experience no fiscal recovery. This is more likely in the recent
period and again varies with economic development. All the HICs experience a fiscal recovery
but more than a third of the developing countries for which the episode starts after 1970 do
not. Third, the countries for which we observe both a fiscal cost and a fiscal recovery return
to their pre-episode level of tax revenues faster since 1970 than before 1970 (third line). They
do so on average 7 years after the start of the episode in the pre-1970 period and 4 years in
the post-1970 period.

The fact that countries that experience episodes since 1970 are less likely to recover fiscally
but recover faster when they do suggests that part of the differences across periods may be due
to the fact that our data is truncated. We indeed observe countries for a smaller number of
years in the post-1970 than in the pre-1970 period and may not have long enough time series
after the most recent episodes to observe fiscal recoveries. Similarly, we could be observing less
recovery in developing countries because data series are typically shorter for these countries
than for HICs. We check that this is not what is driving our results. The fourth line in Table 5
indicates the number of years for which we observe countries in the data after the start of the
episode. This number is only slightly higher in the post- than in the pre-1970 period. Results
are moreover similar when we only consider countries which we observe for five, ten or twenty
years after the start of the episode (last three lines). We always see countries recovering more
in the pre- than in the post-1970 period; developing countries are always less likely to recover

than HICs, especially in the post-1970 period.
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3.4 Robustness Checks

Our definition of ‘trade liberalization episodes’ is overly sweeping. As explained above some
of the episodes probably have little to do with trade liberalization policies; the evolution of
total tax revenues after these episodes should not be interpreted as reflecting the fiscal cost of
trade liberalization. Table 6 replicates the results in Table 5 for the sample of episodes that
we can associate with a change in trade policy. The share of developing countries making a
full fiscal recovery in the medium-run (10 or 20 years after the end of the episode) is slightly
higher than in Table 5, in line with the idea that some of the other episodes may be due to
external shocks that affect both domestic and trade collection negatively. The main pattern -
lower likelihood of recovery in developing countries, particularly since 1970 - remains however
similar.

The paper’s web Appendix presents additional robustness checks on our measures of
episodes of decreases in trade tax revenues and the fiscal cost of trade liberalization. Our
results are unaffected if we only consider non pre-empted episodes (web Appendix Table
B.9).!' Another potential concern is that the method we use to define episodes does not
get rid of all noisy short-run variations in tax revenues, in which case some of our episodes
are spurious, or gets rid of too much variation, leading us to exclude informative episodes.
We consider episodes defined using a higher (2 GDP points) threshold for the fall in trade
tax revenues and check for the robustness of the results to the choice of filter by considering
episodes obtained using different smoothing parameters for the HP filter (8.25, as in Ravn
and Uhlig (2002) and 10, as in Hassler, Lundvik, Persson, and Soderlind (1992) and Baxter
and King (1999)). Another concern with the HP filter is its ‘end-point bias’ (see for example
Baxter and King, 1999) as the last point of the series has an exaggerated impact on the trend.
We use the Christiano-Fitzgerald band-pass filter to check that this bias is not driving some of
our results (Christiano and Fitzgerald, 2003). Results are presented in Tables B.4 to B.7 and
Tables B.10 to B.13 in the web Appendix. We obtain slightly more episodes (169) when using
the Christiano-Fitzgerald method and slightly less when using higher values of the HP filter
or a higher threshold for the definition of the episodes, as expected. The main patterns found
in Tables 3 and 5 are however unaffected; the results on the fiscal cost of trade liberalization
are particularly robust to changes in the method used.

Finally, a large share of the economy in developing countries is informal (Schneider and
Enste, 2000). If the informal sector of the economy is untaxed but partially captured in
GDP data faster growth in the informal than in the formal sector would lead us to identify

spurious episodes for which there is no fiscal recovery. We consider an alternative measure of

HYWe take a conservative definition of ‘non pre-empted episodes’ and only keep episodes for which we have
data 3 years prior to the episodes and there is no increase in tax revenues before the episode that is at least as
big as the episode itself. This leaves us with 86 episodes.
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episodes using data on tax revenues per capita to try to mitigate this concern: we say there
is an episode when we observe a large fall in (smoothed) trade tax revenues per capita and
look for fiscal recovery of the total tax revenues per capita variable.'? The results are again
very similar to those obtained using tax data normalized by GDP. The difference between the
pre- and post-1970 periods is even stronger as all countries which experience an episode prior
to 1970 are observed making a fiscal recovery at some point (web Appendix Tables B.8 and
B.14).

Our findings therefore indicate that developing countries are more likely to experience a
fiscal cost of trade liberalization, and experience it for longer, than both HICs today and HICs
when they were at earlier stages of economic development. This suggests that the fall in tax
ratios in these countries over the period 1970-2000 discussed in the introduction can at least
partially be explained by the decrease in trade tax revenues. In the next section, we elaborate
on the difference between today’s developing countries and the historical experience of rich
countries to discuss potential explanations for the fiscal cost of trade liberalization that we

observe.

4 Discussion

Why are some countries able to recover the lost tax revenues from liberalizing trade through
domestic sources of taxation when others are not? To answer this question one must first
understand why trade taxes are such an important tax handle for countries at an early stage of
economic development. We have seen that they represent more than 30% of total tax revenues
in LICs in the 1970s as well as in today’s HICs in the 1830s. The consensus in the literature is
that while the Diamond-Mirrlees production efficiency theorem (Diamond and Mirrlees, 1971)
implies that taxes on international trade are inferior to most forms of domestic taxation (for
a review see Dixit, 1985), the former are easier to levy or more ‘revenue-efficient’; to follow
the terminology in Best, Brockmeyer, Kleven, Spinnewijn, and Waseem (2013). Optimal
tax theory therefore predicts that countries will only tax trade if they cannot raise sufficient
revenues through taxes on domestic transactions. This may be the case in developing countries
if economies at an early stage of development are intrinsically harder to tax — agriculture is
hard to tax, and small firms are less likely to be tax compliant than large firms, as in Kleven,
Kreiner, and Saez (2009). Alternatively, and following the concepts developed in Besley and
Persson (2011, 2013), we can think that developing countries have less fiscal capacity and
that less fiscal capacity is needed to levy trade taxes than broader-based domestic taxes:
to levy tariffs governments only need to observe a few large transactions that are typically

concentrated geographically.

12We choose a 50% threshold to obtain a number of episodes that is similar (112) to the one obtained using
our main definition.
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These theories explain the tax transition observed in our data: as countries develop they
decrease their revenues from taxes on trade and increase taxation from other sources. They
are also consistent with the anecdotal historical evidence on rich countries which suggest that
they gradually lowered tariffs once they had developed a fiscal administration which made it
possible to raise tax revenues through other means (Ardant, 1972). As an example, consider
one of the earliest episode we identify, in the United Kingdom in 1842. At this time over a
third of the UK’s tax revenues came from export and import duties. Prime minister Robert
Peel implemented a large over-the-board decrease in tariffs, and financed the budget overhaul
by re-introducing the income tax and mobilizing the country’s modern tax bureaucracy built
during the Napoleonic Wars. The extra tax revenue raised was more than expected, allowing
for further tariff reforms starting in 1846, the famous repeal of the Corn Laws (Bairoch, 1989).
We observe immediate revenue recovery (no fiscal cost) for this episode.

These theories cannot on the other hand explain why we observe a fiscal cost of trade
liberalization. On the contrary they predict that tax ratios will increase when tariffs decrease:
as countries become able to shift their tax mix away from inefficient taxes on trade the
marginal cost of raising taxes falls leading to an increase in (optimal) tax ratios. To explain
the decrease in tax ratios that we observe one has to assume that trade taxes decrease for
exogenous — non fiscal — reasons. Governments may wish to enter trade agreements regardless
of their potential fiscal costs, or may be pressured to do so by international institutions or
large trade partners. Antrds and Padré i Miquel (2011) argue for example that powerful
governments often succeed in changing the tariff policies of their smaller trade partners,
a situation that may well characterize the experience of many developing countries since
the 1970s. This would have lead them to decrease taxes on trade ‘too early’ from a fiscal
perspective, i.e. before they were in a position to increase revenues from domestic sources of
taxation.

An alternative explanation is that what we observe is the consequence of an optimal
policy change: governments in developing countries may have chosen to simultaneously open
up to trade and lower their tax ratios. This seems consistent with the fact that many of our
episodes occur during the 1980s and 1990s, a period during which many developing countries
implemented structural stabilization plans, often under the auspices of the IMF. Liberalizing
trade and lowering government expenditures were often seen as steps towards stabilizing the
economy. Government policies that used tariff decreases as a way to both liberalize trade and
lower tax ratios could explain the patterns we observe.

We do not attempt to discuss the potential net welfare gain or cost of trade liberalization
here. On the one hand, given concerns about corruption levels in developing countries (Olken
and Pande, 2012; Banerjee, Hanna, and Mullainathan, 2013) the decrease in tax revenues

associated with trade liberalization may be optimal. On the other hand, public finance con-
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straints could explain persistent differences in growth rates across countries (Aizenman and
Jinjarak, 2007). We can however document the fiscal cost further by considering government
expenditures. A fall in tax revenues can only be thought of as costly if it leads to a decrease
in public spending and public spending has a positive impact on welfare. If it is compensated
for by an increase in other sources of revenues - development aid or revenues from natural
resources - the main potential reason to worry about the fiscal cost of trade liberalization
becomes moot.'? Using our data on government expenditures over GDP we consider whether
(i) government expenditures fall at the start of each episode and (ii) if they do, the number
of years before government expenditures come back to their pre-episode level.

Table 7 presents our results regarding the expenditure cost of trade liberalization. We
see that the shares of countries that experience an expenditure cost or are never observed to
recover are slightly smaller than when we consider tax revenues in most income and period
groups, particularly in LICs. This suggests that non-tax sources of public revenues were
sometimes found to compensate for the fall in trade taxes. However, the general pattern
remains the same: poorer countries are more likely than rich countries to experience a fiscal
cost and less likely to recover in five, ten or twenty years. Trade liberalization episodes lead
to a fall in government expenditures that is permanent in our data over 25% of the time in

developing countries since 1970.

5 Conclusion

This paper shows that trade liberalization sometimes comes at a fiscal cost. Using a new
panel dataset of tax revenues covering 130 developed and developing countries from 1792
to 2006, we characterize 140 episodes of decrease in trade tax revenues and consider the
contemporary evolution of total tax revenues to investigate the potential fiscal cost of trade
liberalization. We show that in the period since 1970 developing countries are more likely
than rich countries to experience a fall in total tax revenues as they decrease trade taxes and
less likely to recover the lost tax revenues through other sources of taxation. They are also
more likely to experience a fall in total government expenditures. We observe similar episodes
of decreases in trade tax revenues in today’s rich countries when they were at earlier level
of development in the 19th and early 20th centuries but find that they were less likely to
experience a simultaneous decrease in total tax revenues than today’s developing countries
and that when they did this decrease was smaller and shorter-lived. Trade liberalization
seems to have come at a larger fiscal cost in today’s developing countries, possibly because

they decreased taxes on trade before having developed tax administrations capable of taxing

13This is particularly important in the post-1970 period given the importance that the ‘aid for trade’ paradigm
has taken during this period. This paradigm advocates poverty alleviation via aid aimed at expanding export
opportunities and domestic complementarities to trade (see for example Balat, Brambilla, and Porto, 2009).
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domestic transactions on a large scale.

The fiscal cost of opening up to trade experienced by developing countries could be eroding
support for further trade liberalization. Trade taxes still represent 3.4% of GDP on average
in 2000-2006 in the 30 low-income-countries in our sample, nearly one-fourth of total tax
revenues. These are precisely the countries in which the international community calls for
increases in domestic revenue mobilization (Sachs et al., 2005; Gupta and Tareq, 2008; OECD,
2010). Our findings suggest that increasing these countries’ capacity to tax could weaken one
of the reasons they are reluctant to embrace free trade by making governments less dependent

on taxes on trade for public revenues.

References

AIZENMAN, J. (1987): “Inflation, Tariffs and Tax Enforcement Costs,” Journal of Interna-

tional Economic Integration, 2(2), 12-28.

AIZENMAN, J., aND Y. JINJARAK (2007): “Globalization and Developing Countries - A
Shrinking Tax Base?,” NBER Working Paper No. 1193.

ANTRAS, P., aND G. PADRO 1 MIQUEL (2011): “Foreign Influence and Welfare,” Journal of
International Economics, 84(2)(14129), 135-148.

ARDANT, G. (1972): Histoire de I’Impot. Paris, Fayard.

BalrocH, P. (1989): “European Trade Policy, 1815 -1914,” in Cambridge Economic History
of Europe, Vol XIII, ed. by P. Mathias, and S. Pollard. Cambridge University Press.

Bavar, J., I. BRAMBILLA, AND G. PORTO (2009): “Realizing the gains from trade: Export

crops, marketing costs, and poverty,” Journal of International Economics, 78(1), 21-31.

BANERJEE, A., R. HANNA, AND S. MULLAINATHAN (2013): “Corruption,” Forthcoming, the

Handbook of Organizational Economics.

BAUNSGAARD, T., anp M. KEEN (2010): “Tax Revenue and (or?) Trade Liberalization,”
Journal of Public Economics, 94(9-10), 563 — 577.

BAXTER, M., anp R. G. KING (1999): “Measuring Business Cycles: Approximate Band-
Pass Filters For Economic Time Series,” The Review of Economics and Statistics, 81(4),
575-593.

BesLEy, T., axnp T. PERSSON (2011): Pillars of Prosperity: The Political Economics of

Development Clusters. Princeton University Press.

16



BESLEY, T., anD T. PERSSON (2013): “Public Finance and Development,” Chapter prepared
for the Handbook of Public Economics,.

BesT, M., A. BROCKMEYER, H. J. KLEVEN, J. SPINNEWLIN, AND M. WASEEM (2013):
“Production vs Revenue Efficiency With Limited Tax Capacity: Theory and Evidence

From Pakistan,” .

CARRILLO, P. E.; M. S. EMRAN, aND G. APARICIO (2011): “Taxes, Prisons, and CFOs:
The Effects of Increased Punishment on Corporate Tax Compliance in Ecuador,” Working
Papers 2011-02, Mimeo, GWU.

CHRISTIANO, L. J., anp T. J. FITZGERALD (2003): “The Band Pass Filter,” International
Economic Review, 44(2), 435-465.

CLEMENS, M. A., anD J. G. WILLIAMSON (2004): “Why did the Tariff-Growth Correlation
Change afte 19507,” Journal of Economic Growth, 9, pp. 5—46.

DE PAuLA, A., anD J. A. SCHEINKMAN (2010): “Value-Added Taxes, Chain Effects, and

Informality,” American Economic Journal: Macroeconomics, 2(4), 195-221.

DiaMoND, P. A.; anp J. A. MIRRLEES (1971): “Optimal Taxation and Public Production:

I-Production Efficiency,” American Economic Review, 61(1), 8-27.

DixiT, A. (1985): “Tax policy in open economies,” in Handbook of Public Economics, ed.
by A. J. Auerbach, and M. Feldstein, vol. 1 of Handbook of Public Economics, chap. 6, pp.
313-374. Elsevier.

EMRAN, M. S., anp J. E. STIGLITZ (2005): “On Selective Indirect Tax Reform in Developing
Countries,” Journal of Public Economics, 89(4), 599-623.

GADENNE, L. (2013): “Tax Me, But Spend Wisely: Sources of Public Finance and Govern-

ment Accountability,” Mimeo University College London.

GERARD, F., AND G. GONZAGA (2013): “Informal Labor and the Cost of Social Programs:

Evidence from 15 Years of Unemployment Insurance in Brazil,” Discussion paper, Mimeo,
UC Berkeley.

GORDON, R., anp W. L1 (2009): “Tax Structures in Developing Countries: Many Puzzles
and a Possible Explanation,” Journal of Public Economics, 93(7-8), 855-866.

GUPTA, S., AND S. TAREQ (2008): “Mobilizing Revenue,” Finance and Development, 45(3).

HASSLER, J., P. LUNDVIK, T. PERSSON, AND P. SODERLIND (1992): “The Swedish business
cycle: stylized facts over 130 years,” Discussion Paper / Institute for Empirical Macroeco-

nomics 63, Federal Reserve Bank of Minneapolis.

17



HiNricHS, H. (1966): A General Theory of Tax Structure Change during Economic Develop-

ment. Cambridge: Law School of Harvard University.

KEEN, M., axp J. E. LIGTHART (2002): “Coordinating Tariff Reduction and Domestic Tax
Reform,” Journal of International Economics, 56(2), 489-507.

(2005): “Coordinating Tariff Reduction and Domestic Tax Reform under Imperfect
Competition,” Review of International Economics, 13(2), 385-390.

KLevEN, H. J., C. T. KREINER, AND E. SAEZ (2009): “Why Can Modern Governments
Tax So Much? An Agency Model of Firms as Fiscal Intermediaries,” Working Paper 15218,

National Bureau of Economic Research.

KUMLER, T., E. VERHOOGEN, AND J. A. FrAS (2013): “Enlisting Employees in Improving
Payroll-Tax Compliance: Evidence from Mexico,” NBER Working Papers 19385.

LiNDERT, P. H. (2004): Growing Public. Cambridge University Press.

MADDISON, A. (2008): “Statistics on World Population, GDP and Per Capita GDP, 1-2008
AD,” http://www.ggdc.net/MADDISON /oriindex.htm.

MITCHELL, B. (2007): International Historical Statistics (Europe, The Americas, Africa Asia

and Oceania). Palgrave Macmilland.

OECD (2010): “Do No Harm : International Support for Statebuilding,” Discussion paper,

Organization for Economic Cooperation and Development.

OLKEN, B. A., anD R. PANDE (2012): “Corruption in Developing Countries,” Annual Review
of Economics, 4(1), 479-509.

OLKEN, B. A., AND M. SINGHAL (2011): “Informal Taxation,” American Economic Journal:
Applied Economics, 3 (4)(15221), 1-28.

PIKETTY, T., AND N. QIAN (2009): “Income Inequality and Progressive Income Taxation
in China and India, 1986-2015," American Economic Journal: Applied Economics, 1(2),
53-63.

PoMERANZ, D. (2013): “No Taxation without Information: Deterrence and Self-Enforcement
in the Value Added Tax,” Working Paper 19199, National Bureau of Economic Research.

RAavN, M. O., anp H. UHLIG (2002): “On adjusting the Hodrick-Prescott filter for the
frequency of observations,” The Review of Economics and Statistics, 84(2), 371-375.

RI1EZMAN, R., aAND J. B. SLEMROD (1987): “Tariffs and Collection Costs,” Review of World
Economics, 23(2), 209-287.

18



SACHS, J., ET AL. (2005): “UN Millennium Development Project - Investing in Development
: A Practical Plan to Achievet Goals.,” United Nations, New York.

SCHNEIDER, F., axnD D. H. ENSTE (2000): “Shadow Economies: Size, Causes, and Conse-

quences,” Journal of Economic Literature, 38(1), 77-114.

19



Figure 1: Evolution of Total and Trade Tax Revenues since 1970 by Level of Development
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Figure 2: Definition of Trade Liberalization Episodes and Fiscal Recovery: Example of
Guatemala,
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