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Abstract

Exploiting a new global macro-historical database of effective tax rates,
we uncover an intriguing pro-tax-capacity effect of international trade. While
effective capital tax rates have fallen in developed countries, they have risen in
developing countries since the mid-1990s. Event studies of trade liberalization
shocks and instrumental variable regressions show that a significant share
of this rise can be explained by trade integration, which increases the share
of output produced in large corporations, where capital is easier to tax. In
contrast to a widely held view, globalization appears in many countries to

have supported the ability of government to tax capital.
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1 Introduction

How has globalization affected the relative taxation of labor and capital, and why?
Has international economic integration uniformly eroded the amount of taxes paid
by capital owners, shifting tax burdens to workers? Or have some countries man-
aged to increase effective capital tax rates, and if so through which mechanisms?
Answering these questions is critical to better understand the macroeconomic ef-
fects and long-run social sustainability of globalization.

This paper makes some progress on these issues by uncovering an intriguing
pro-tax-capacity effect of international trade. Thanks to a new global database of
effective tax rates on labor and capital, we document that in developing countries,
effective capital tax rates have increased in the post-1995 era of hyper-globalization.
Consistently across a variety of research designs, we find that a significant part of
this rise can be explained by trade liberalization. By increasing the concentration of
economic activity in formal corporate structures at the expense of smaller informal
businesses, trade liberalization facilitates the imposition of taxes, particularly of cor-
porate taxes. The effect is sizable: trade liberalization can explain about 20% of the
rise in effective capital tax rates in developing countries. Of course, globalization
has also had widely noted negative effects on capital taxation, because of interna-
tional tax competition. On balance, we find that this negative race-to-the-bottom
effect has dominated in high-income countries, but that the pro-tax-capacity effect
of trade we uncover has prevailed in emerging economies. In contrast to a widely
held view, globalization has not uniformly eroded the ability of governments to tax
capital, and in fact appears to have supported it in many countries.

To establish these results, this paper makes two contributions. The first is to
build and analyze a macro-historical database of effective tax rates on labor and
capital covering 155 countries in total with over half starting in 1965. In contrast to
existing series that focus on high-income countries, this global database allows us
to characterize the evolution of taxation in developing economies systematically,
and thus to compare the evolution of tax structure across countries with different
development levels.

A simple and striking fact emerges from this database. We uncover an asymmet-
ric evolution of capital taxation in the era of hyper-globalization. In high-income

countries, effective capital tax rates collapsed, from close to 40% in the post-World



War II decades to about 30% in 2018. For instance, in the United States, the average
effective capital income tax rate fell from more than 40% in the 1960s to 25% in
2018. By contrast, in developing countries effective capital tax rates have been on
a rising trend since the 1990s, albeit starting from a low level. Effective capital tax
rates rose from about 10% in the 1990s to 20% in 2018, with the increase happening
primarily in large economies. Between 1995 and 2018, for example, the effective
capital tax rate rose from 10% to 30% in China, 18% to 28% in Brazil, 7% to 11%
in India, and 5% to 10% in Mexico. This increase is one factor explaining the rise
in the overall tax-to-GDP ratio of developing countries, along with the increase of
indirect taxes and a slow but steady rise in labor taxation.

This rise of capital taxation in low- and middle-income countries had not been
noted in the literature before, due to the limited data on the evolution of tax
structures in developing countries. The finding appears to be robust. It holds
when we exclude China and oil-rich countries; when we restrict the analysis to a
balanced sample of countries; and under different weighting schemes. It holds with
alternative approaches to computing capital and labor income in non-corporate
businesses, where factor shares are not directly observable. It is also robust to
alternative ways of assigning the personal income tax to capital versus labor.

What can explain the asymmetric evolution of capital taxation across devel-
opment levels? The second contribution of this paper is to formulate and test a
hypothesis that sheds light on this puzzle. Our hypothesis is motivated by the
observation that the increase in capital taxation in developing countries coincides
with their trade liberalization. Between the late 1980s and the early 2000s, many
countries opened their markets and reduced tariffs. This policy revolution, com-
bined with technological improvements (e.g., the rise of container shipping), led
to a boom in international trade and reshaped the economy of countries such as
Mexico, India, and China. We hypothesize that trade liberalization exerts a posi-
tive effect on developing countries” ability to raise tax revenue. By leading to the
expansion of larger and formal firms relative to smaller and informal firms, trade
openness increases the share of economic activity in formal, corporate structures,
where capital (and labor) is easier to tax.

To test this hypothesis, we implement three research designs. First, we run non-
parametric estimations of the five-year relation between changes in effective tax

rates and changes in trade openness. Second, we analyze major trade liberalization



events which occurred in seven large developing countries. These events caused
large and sudden reductions in trade barriers, including for instance the often-
discussed WTO accession of China in 2001 (Goldberg and Pavcnik, 2016; Brandt
et al., 2017). We use synthetic control methods to create counterfactuals for each
country’s event, and present event-study graphs. Last, we extend the instruments
for trade openness presented in Egger, Nigai, and Strecker (2019) to estimate the
effects of trade on factor taxation.

In each case we find that trade openness leads to a large rise in effective capital
taxation in developing countries (and a smaller increase in effective labor taxation).
On the contrary, trade integration has a null or negative effect on capital taxation in
high-income countries (and a positive effect on labor taxation). Although the iden-
tification strategies are different in our three empirical specifications, our results
are consistent across them and robust to a range of sensitivity checks.

To better understand these results, we study potential mechanisms using event
studies and the instrumental variable research designs. Consistent with our tax-
capacity hypothesis, we find that trade openness leads to a rise in the fraction of
domestic product that originates from the corporate sector, at the expense of the
non-corporate business sector. This change leads to a growing fraction of output
being produced in a sector that is more visible and more easily enforceable. Glob-
ally, the fraction of net domestic output originating from corporations increased
from 55% to 65% in developing countries between 1995 and 2015, while this fraction
remained stable at 70% in high-income countries. We also find that trade increases
the average effective tax rate on capital inside the corporate sector, consistent with
trade causing an expansion of larger, initially formal firms that have higher effective
tax rates. We provide complementary micro-evidence from Rwanda, by merging
several administrative data-sets. Using an IV based on the shift-share design of
Hummels et al. (2014), we find that increased exposure to international trade at the
firm level causes an increase in the individual firm’s corporate effective tax rate.

We also find that the positive impact of trade on capital taxation, in addition
to being concentrated in developing countries, is stronger in populous countries
and in countries with restrictions on capital flows. This finding is consistent with
the notion that large countries and countries managing their capital accounts are
less exposed to the race-to-the-bottom effect that has pushed capital taxation down

in high-income countries. Last, trade liberalization is associated with a decline in



statutory corporate tax rates across all countries, but more so in high-income coun-
tries. On net, the trade-induced increases in tax capacity dominates the statutory
tax rate reduction in developing countries, but not in rich countries.

We conclude by discussing implications for public finance and globalization in
developing countries. Despite potential revenue losses at the border, the positive
impact of trade openness on the direct tax bases of capital and labor are sufficiently
large that overall tax revenue increases. This is a policy relevant result, given that
potential tax revenue losses arising from trade liberalization remain an important
concern amongst policy-makers (United-Nations, 2001). Moreover, we find that
the positive effect of trade on effective taxation is larger for capital than for la-
bor. Given the higher concentration of capital income relative to labor income,
the globalization-induced changes in taxation may have attenuated, rather than
exacerbated, the distributional impacts of economic integration on pre-tax income
(Goldberg and Pavcnik, 2007).

The rest of the paper proceeds as follows. In the following sub-section, we relate
our work to the existing literature. Section 2 describes the methodology and data
collection. Section 3 presents our findings on the evolution of effective tax rates
over the long-run. Section 4 presents our results on the effects of trade openness

on effective tax rates, and Section 5 investigates mechanisms. Section 6 concludes.

1.1 Related literature

Globalization and tax structure Our paper contributes to the literature on glob-
alization and governments’ tax structure and size (for a recent review, see Adam
et al. (2013)). Starting with Rodrik (1998), several papers investigate the ’social
insurance” hypothesis, whereby governments raise revenue, usually social secu-
rity taxes on labor, to provide insurance to workers at risk of being displaced by
international competition. A second hypothesis, the 'race to bottom’, posits that
governments reduce the tax burden on factors of production that become more mo-
bile following trade liberalization (likely capital) (Wilson, 1999; Egger, Nigai, and
Strecker, 2019). To achieve revenue-neutrality, governments may then raise tax rates
on the less mobile factor (likely labor). Further studies focus on the role of terms-
of-trade externalities (Epifani and Gancia, 2009), and population size (Alesina and
Wacziarg, 1998). Most studies concern high-income countries. By expanding the



scope to developing countries, we formulate and test a new mechanism, where
the trade-induced relaxation of enforcement constraints allows governments to tax
both capital and labor more effectively, and thus grow in size. We find that the
tax-capacity mechanism operates primarily in developing countries, but the race

to bottom and social insurance mechanisms are active at all development levels.

Tax capacity and trade in developing countries The tax capacity mechanism is re-
lated to a small literature on trade and taxation in developing countries (Fisman and
Wei, 2004; Javorcik and Narciso, 2017). Recent papers have investigated whether
trade-induced reductions in border taxes are recovered, with a focus on the role of
indirect domestic taxes such as VAT, and several studies find net revenue losses (in-
cluding Baunsgaard and Keen, 2009; Cage and Gadenne, 2018). We contribute by
showing positive effects of openness on domestic direct tax bases of capital and labor.
Our results are intuitive when we consider that the trade literature finds positive
effects on outcomes, including market shares (McCaig and Pavcnik, 2018), firm-
size (Alfaro-Urena, Manelici, and Vasquez, 2022), and local development (Mendez
and Patten, 2022), which the public finance literature has separately identified as
important determinants of tax capacity (Besley and Persson, 2014). Our paper tries
to link these two literatures, by directly testing the impacts of trade openness on
domestic tax collection. These impacts are mediated by trade’s effect on the share
of output produced in formal firms; our results are compatible with findings from
recent trade-formalization studies, which have instead focused on share of formal
workers and/or firms (see review in Engel et al., 2021).

Our mechanism focuses on the role of corporations in alleviating enforcement
constraints. In current high-income countries, the rise of the corporate sector is
considered an important historical determinant of the long-run growth in effec-
tive tax rates (Kleven, Kreiner, and Saez, 2016). Similarly, in developing countries
today, tax collection is strongly concentrated in corporations, because they have
complex production structure, are large in size, and employ many workers, result-
ing in information trails that make it it harder to misreport taxes (Kleven, Knudsen,
et al., 2011; Pomeranz, 2015; Naritomi, 2019). We focus on a specific enforcement
mechanism, but many links between international trade, firm structure, and taxa-

tion in developing countries remain to be explored (Atkin and Khandelwal, 2020).



2 Construction of factor shares and effective tax rates

This section presents the new database of effective tax rates (ETRs) on labor and
capital, which covers 155 countries, starting in 1965 when possible, until 2018. We
first outline the conceptual framework to build ETRs, we then present the data

sources, and finally the resulting sample coverage. Further details in Appendix B.

2.1 Conceptual framework and methodology

Effective tax rates We compute macroeconomic effective tax rates following the
methodology of Mendoza, Razin, and Tesar (1994), which divides realized tax
revenue by its associated tax base. Thus, the effective tax rate on a factor of
production (capital or labor) corresponds to the ratio of total tax revenue collected
on that factor over its share of national income:

T T
ETR, = Y—L and ETRk = Y—K (1)
L K

The numerator is the total tax revenue assigned to labor, or to capital:

X X
T|_ = j j and TK = (1 j) j (2)

where j is the allocation to labor of each type j of tax j. Types of taxes follow
the OECD classification (see Table B2). We allocate types of taxes as follows: (1)
corporate income taxes, wealth taxes, and property taxes are allocated to capital;
(2) payroll taxes and social security payments are allocated to labor; (3) personal
income taxes are allocated partly to labor and partly to capital, in a country-time
specific manner (see below). Indirect taxes are neither assigned to labor nor to
capital, but we analyse their evolution in Section 4.3. Table A1l summarizes our
allocation. As is standard in the literature the allocation does not account for
tax shifting (the initial impact is considered its final incidence), but nonetheless
produces a well defined object: total taxes collected on capital or on labor.

For the denominator, we decompose net domestic product into labor and capital:
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where labor income equals the compensation of employees (CE) plus a share of
mixed income (operating surplus of private unincorporated enterprises OSpyg),
and capital income equals the remaining share (1 ) of mixed income, plus firms’
profits net of depreciation (operating surplus of corporations OScorp ), plus actual
and imputed rental income (operating surplus of households OSyn).1

These macroeconomic effective tax rates capture the overall tax burden on labor
and capital and thus the economically relevant tax wedges on each factor of produc-
tion (i.e., the wedges that matter for production decisions), such as the difference
between the costs to employ a worker and what the worker receives. Since national
account statistics are compiled following harmonized methods, ETRs are compa-
rable over time and across countries, and by relying on taxes effectively collected,
they incorporate the net effects of all tax rules—base reductions, exemptions, and
tax credits—and of tax avoidance and evasion.

Yet, as recognized by the literature (see Carey and Rabesona, 2004), macroe-
conomic ETRs rely on several assumptions. In particular, the tax revenue streams
need to be comparable to their macroeconomic tax base measured in national ac-
counts. This generates two key challenges for our ETRs: (i) for the numerator, how
to allocate the personal income tax revenues to capital versus labor; and (ii) for the
denominator, what share of mixed income to allocate to capital versus labor. We

discuss below our benchmark assumptions, further detailed in Appendix B.2.

Allocation of personal income taxes (PIT) The main empirical difficulty in as-
signing taxes to labor or capital concerns the allocation of the PIT. A naive procedure
allocates 70% of the PIT to labor and 30% to capital, matching roughly their income
shares. In practice, however, not all labor and capital income is subject to PIT, since
not all individuals are required to file PIT, and exemptions apply to some income
types. Exemptions for capital (e.g., imputed housing rents, undistributed profits)
are typically larger than for labor (e.g., pension contributions). Further, labor and
capital income might not face the same tax rate: dual income tax systems tax labor

income with progressive rates but capital income with flat rates. In the United

1We estimate factor shares of net domestic product (NDP) which subtracts the consumption of fixed

capital (CFC) from gross domestic product (GDP). NDP is thus lower than GDP by around 10%.
We exclude capital depreciation from our measurement since it does not accrue to any factors of
production and it is usually tax-exempt. We also omit net indirect taxes NIT from factor shares,
implicitly assigning its incidence to labor and capital proportionally to the economy.
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States, 75% of labor income was subject to PIT in 2015, versus a third of capital
income (Piketty, Saez, and Zucman, 2018). This suggests allocating 15% of the
personal income tax to capital and 85% to labor.2

Starting from a baseline where 15% of PIT revenues derive from capital (con-
sistent with US data) we perform two country-year adjustments. We raise capital
revenues for countries with a high PIT exemption threshold in the income distribu-
tion (data from Jensen, 2022) and lower it in countries where dividends face lower
taxes than wages (OECD, 2020). The resulting imputed capital share of PIT revenue
varies between 7% and 35%, depending on countries and years. Over time, this
share falls from a global average of 19% in 1965 to 14% in 2018, due to a reduction
in PIT exemption thresholds and increased prevalence of dual tax systems.

The labor share of mixed income The labor share of mixed income (unincorpo-
rated enterprises) is notoriously hard to measure (Gollin, 2002). In the absence of a
consensus, we assume = 75% in our benchmark, such that 25% of mixed income
is considered capital income. This is lower than the 30% used in Distributional Na-
tional Accounts (DINA) guidelines (Blanchet et al., 2021), but given that the global
average of the capital share in the corporate sector is 27%, assuming that the capital
share of unincorporated enterprises is slightly lower seems reasonable (see Guer-
riero, 2019). We also construct two bounding scenarios, which we systematically
show for robustness: (i) mixed-income is assumed to be 100% labor; and (ii) the

labor share of the corporate sector is assigned to as labor’s share of mixed income.

2.2 Data sources
2.2.1 National income components

To estimate factor shares for 155 countries since 1965, we create a harmonized
panel of national accounts using data from the United Nations (SNA). From the
World Inequality Database, we retrieve SNA data that covers over 2,000 - TOO

MUCH ROUND NUMBER, USE TABLE B1 TO QUOTE THE EXACT NUMBERS
country-years. In addition, the UN Statistics Division provided access to archival

20f 75% of labor income is taxable and labor income is 70% of national income (respectively 33%
and 30% for capital income), then 75% 70%=(75% 70% + 33% 30%) = 84% of the PIT base is
from labor income.



data for another 2,000 country-year observations from the 1960s and 1970s.3 When
data are incomplete (e.g., a component of national income is missing), we recover
missing values with accounting identities or via imputation, and thus construct
a balanced panel of factor income shares. Our work expands Karabarbounis and
Neiman (2014) by integrating the UN SNA (1968) data which extends coverage in
time and space, and by computing factor shares for total domestic output (vs. only

the corporate sector).

2.2.2 Tax revenue data

More importantly, we construct a new tax revenue dataset that dis-aggregates rev-
enues by source following the OECD (2020) classification of taxes, and digitizes
archival data from developing countries. Our database includes all taxes—on
personal and corporate income, social security and payroll, property, wealth and
inheritance, and consumption—at all levels of government. We ensure a systematic
separation of income taxes into personal and corporate income. We gather exist-
ing data from OECD (2020) and ICTD/UNU-WIDER (2020), complemented with
archival data and online data from finance ministries.

When available, OECD data is our preferred source, as it covers all types of
tax revenues and goes back to 1965 for OECD countries. It accounts for 2,862 =
CHECK ALL NUMBERS IN THIS PARAGRAPH country-year observations (42%
of the sample). Its drawback is its limited coverage of non-OECD countries: in
total it covers 93 countries, but developing countries only appear recently. We
augment the OECD data with revenue data from ICTD /UNU-WIDER (2020). This
combined dataset now covers most countries but faces limitations: it only starts
in the 1980s; it sometimes mixes personal and corporate income taxes; and, it
often lacks payroll taxes. As a result, we only add 1,227 country-years (18% of the
sample). To complement this data, we digitized official archival data (e.g. public
finance yearbooks) and collected online data from finance ministries to add 2,726
observations (40% of sample).4

3The archival data follows the UN SNA (1968) system which we harmonize with the UN SNA (2008)
data. To our knowledge, this is the first time that the SNA 2008 and SNA 1968 data are harmonized.
In country-years where both data sources are available (the late 1970s), the series match well.

430% of observations come from newly digitized data from the Harvard University Lamont Library,

Government Documents section. The remaining 10% comes from online sources and from the
IMF GFS (2005) offline historical database.
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We follow three principles to create each country’s time series. First, we aim to
only combine two data sources by country: OECD when it exists, and the alternative
source with the best coverage.5 Archival data is second in priority since it often
dis-aggregates tax sources, and goes back in time. Our data hierarchy choice also
depends on which source best matches the OECD data over their shared time
frame. Second, we only interpolate up to 4 years of gaps in coverage. Finally, we
check country-specific policy reports and studies to triangulate across data sources.
Appendix B.1 details the data and the assembly of long country panels.

2.3 Data Coverage of Effective Tax Rates

Our final effective tax rates data contains 6,816 country-year observations, in 155
countries. It covers 86% of world GDP in 1965 and 98% by 2018 (Figure Al). The
number of countries starts at 78 in 1965 and grows to 110 by 1975 as former colonies
gain independence. The key jump in coverage—from 117 to 148 countries— cor-
responds to the entry of ex-communist countries in 1994, including China when it
arguably built a modern tax system (see World Bank (2008) and box in Appendix
B.1). Late independence and new countries are other reasons why countries ap-
pear later than 1965. The data is effectively composed of two quasi-balanced
panels: the first covers 1965-1993 and excludes communist regimes: it accounts
for 85-90% of world GDP during those years. The second covers 1994-2018 and
includes former communist countries and China; it accounts for 98% of world
GDP. Figure A1l also shows coverage separately by development level, with 5198
observations in XX developing countries and 1618 observations in XY developed
countries. We use the 2019 World Bank income classification, grouping the low
and middle-income categories as developing countries. Compared to existing ETR
series which cover OECD countries over limited time periods (notably Mendoza,
Razin, and Tesar, 1994; Carey and Rabesona, 2004; McDaniel, 2007), our series are
global and cover the past 50 years. They also represent a methodological improve-

ment by covering all tax revenues and all income sources in national accounts.6

5For payroll and social security we sometimes add a third source: either the UN System of National
Accounts or data from Fisunoglu et al. (2011).

6Compared to existing measures we integrate all types of capital taxes; we share personal income
taxes into labor and capital taxes. and we share mixed income into labor and capital.
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3 New Stylized Facts on Global Taxation Trends

3.1 The evolution of effective tax rates on capital and labor

Figure 1 documents the global evolution of effective tax rates on capital and on
labor from 1965 to 2018. These time series follow our benchmark assumptions.
Aggregates are dollar-weighted, i.e., the global effective tax rate on capital equals
worldwide capital tax revenues divided by worldwide capital income. This series
can be interpreted as the average tax rate on a dollar of capital income derived
from owning an asset representative of the world’s capital stock. The top panel
shows global trends and the bottom panels separates trends between high vs low
and middle income countries.

Globally, effective tax rates on labor and capital converged between 1965 and
2018, due to a rise in labor taxation and a drop in capital taxation. The global ETR_
rose from 16% in the mid-1960s to 25% in the late 2010s, while ET Rk fell from 32%
to 26%. The decline in capital taxation is driven by the corporate sector: the global
effective tax rate on corporate profits fell from 27% in 1965 to 18% in 2018.

The global trends mask heterogeneity by income levels. While labor taxation
rose everywhere, the decline in capital taxation is concentrated in high-income
countries, where the effective tax rate on capital dropped from close to 40% in 1965
to about 30% by 2018. In contrast, ET Rk increased in developing countries, albeit
from a low base: it rose from 11% to 20%, with the increase happening entirely after
1995. The secular decline in ET Rk in high-income countries has been documented
before (Dyreng et al., 2017; Garcia-Bernardo, Jansky, and Terslev, 2022), but the
rise in ET Rk in developing countries starting in the 1990s is novel. We thus need
to establish that this result is robust to the assumptions used to construct effective

tax rates and to better understand which countries are driving the trend.

3.2 The rise of capital taxation in developing countries

When creating our series, we make four key methodological decisions: (1) how to
allocate personal income tax revenue to capital vs labor; (2) how to allocate mixed
income to capital vs labor; (3) to present results for a balanced vs. unbalanced panel
of countries; (4) how to weight individual countries when aggregating them. Our

benchmark series: (1) allocates personal income tax revenues to capital vs. labor
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for each country-year using data on exemption thresholds of the income tax and on
the tax treatment of dividends relative to wages; (2) allocates 25% of mixed income
to capital and 75% to labor; (3) captures an unbalanced panel before 1994, and a
balanced panel after (when China, Russia and other former command economies
enter the sample); and (4) weighs countries using their share of worldwide capital
income in each year. We can assess how the results change when varying one,
several, or all of these choices at the same time.

Figure 2 tests the robustness of the ET Rk trend in developing countries.? Panel
(a) varies the allocation of personal income tax (PIT) revenue. We consider two
simple scenarios where the share allocated to capital is fixed over time, at either
0% or 30%, which can be interpreted as low and high-end scenarios respectively.
Due to high PIT exemption thresholds in developing countries, the benchmark
country-specific assignment is closer to the 30% than to the 0% allocation. The
reduction of PIT exemption thresholds and the introduction of preferential tax
rates for dividends in several countries lowered the capital share of PIT revenues
over time (pushing ET Rk down). Since PIT revenue remains limited in developing
countries, its split into labor vs. capital makes little difference to our results.

Panel (b) shows that assumptions on the capital share of mixed income (unincor-
porated enterprises) are somewhat more consequential. Under the upper-bound
assumption that all mixed income is labor, the total capital income denominator is
reduced, which raises ET Rk. This upper bound ETR is particularly high in the
early decades of our series (when mixed income is higher), and then declines, to
reach a low point in the mid-1990s. After 1995, a large rise is observed, as in the
benchmark series. In the low-end scenario, we assign to mixed income the time
variant capital share of the corporate sector, which assumes that unincorporated
and incorporated enterprises are equally capital intensive. This ETRk series is
slightly below the benchmark in terms of levels but tracks it closely over time.

Panel (c) quantifies the effect of country entry into the panel in 1994. While
all developing countries with more than 1 million inhabitants are included in
1994-2018, in our benchmark series, China, Russia, and other former command
economies only enter the data in 1994. To balance the panel, we impute missing
year observations between 1965-1993 using the observed value of ET Rk for that

TFigure A2 shows the same robustness exercises for ET R in developing countries, as wellas ET R
and ETRk in high-income countries.
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country in 1994 and the trends in ET Rk observed for developing countries with
data over 1965-1993. This imputation somewhat raises capital taxation between
1965-1993, since the new entrants (especially Russia) had relatively high ET Rk
when they enter the sample, and a higher global weight when going back in time.

Next, panel (d) aggregates countries using NDP weights (instead of capital
income weights in our benchmark), either time varying or fixed in 2010. The figure
shows that the weighting procedure has limited impact on the results. Finally,
panel (e) considers all 54 combinations of choices (varying assumptions 1 to 4).
Some series are more volatile than others, especially between 1965-1993, yet the
rise in ET Rk in developing countries between 1994-2018 is clearly apparent in all
series. The rise in ET Rk between its low point in 1989 and its high point in 2018
is 10.8% on average across the 54 combinations, with a range of 6.2-13.4%. Our
benchmark is slightly towards the lower end of ET Rk in levels, and in the middle
of the range in terms of its rise (+10.2% points increase from 1989 to 2018).

3.3 Where has capital taxation risen?

Figure 3 shows the evolution of ETRk for major developing countries and sub-
samples of countries. Panel (a) plots the ET Rk series for the four largest developing
countries: Brazil, China, India, Indonesia. All display a marked increase in ET Rk
since 1989: from 10% to 26% in Brazil, 5% to 27% in China, 5% to 12% in India, and
6% to 15% in Indonesia. China’s global weight implies that it plays an important
role in the aggregate rise in ET Rk in developing countries.

Panel (b) plots ET Rk in sub-sample of developing countries: when excluding
China, the rise in ET Rk is more muted, going from 10% in 1990 to 14% in 2018.
On the other hand, oil-rich countries have volatile corporate tax revenue, and
their ET Rk has trended downwards since the 1970s. Removing oil-rich countries
(defined as deriving at least 7% of GDP from oil) yields a more pronounced ET Rk
rise, from 10% in 1990 to 23% in 2018, and to a flatter ET Rk series pre-1990, as the
impact on tax revenue of oil shocks of 1974 and 1979 is removed. If we exclude
both China and oil-rich countries, we again observe a substantial rise in ET Rk.

Panel (c) shows that, among non oil-rich countries, the ET R rise is stronger
in the 19 largest developing countries (population above 40 million) than in the
68 smaller ones. Even when excluding China, the ETRk of the other 18 most
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populated countries rose from 9% to 17% between 1989 and 2018, as compared to
a rise from 9 to 13% in smaller countries.§ In sum, the rise in capital taxation in
developing countries goes beyond the case of China and appears to be a general

pattern in emerging economies.

3.4 Suggestive evidence for the role of globalization

The previous section showed that while ET Rk has fallen in high-income countries,
it actually has risen in developing countries. The rise in ETRk in developing
countries is robust to our assumptions, and although driven especially by the
largest countries, it is a widespread phenomenon. Importantly, this rise occurred
in the late 1990s and early 2000s, during the period of "hyper-globalization" which
should have a priori made capital more mobile, and hence harder to tax. Instead,
could globalization have caused a rise in ET Rk ? In this subsection, we take a first
pass at studying the role that trade globalization may have played in impacting the
differential trends of capital taxation between developed and developing countries.

We create 5-year growth rates within countries in trade and effective tax rates.
We plot binned scatters of each outcome against trade (measured as the share of
imports and exports over NDP), after residualizing all variables against year fixed
effects. Each dot corresponds to a ventile (20 equal-sized bins) of the residualized
trade openness distribution. Figure 4 depicts these medium-run within-country
associations, which condition on global time trends. In the full sample of country-
years, we observe a positive association between trade openness and ETRk. Trade
openness is also positively correlated with ET R, though the magnitude is smaller.
Mirroring the heterogeneity in long-run trends, we observe large differences in the
association between trade and ET Rk by development levels: trade openness is
associated with higher ET Rkin developing countries, but with lower ETRk in
rich countries.9 In sum, from a global and historical perspective, the correlational

evidence suggests that trade liberalization may have contributed to the newly docu-

§The supplementary appendix shows individual countries’” ET Rk time series for the 17 most
populated developing countries: ET Rk has risen by more than 5 percentage points in twelve of
them in the past 30 years, and has only fallen in Russia.

9This positive trade and ET Rk association runs deeper: Figure A3 separates developing countries
into two groups, based on their trade level pre-1995: early globalized countries saw trade and
ETRk rise in tandem prior to the 1990s and stagnate thereafter. By contrast, countries which
participated in the second wave of globalization (post 1990s proliferation of trade agreements) saw
arise in trade and ET Rk in the 1995-2018 period.
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mented rise in effective capital taxation in developing countries. In the next sections,

we try to causally investigate this hypothesis and study potential mechanisms.

4 Globalization and capital taxation

In this section, we implement two distinct research designs to investigate the impact

of trade openness on capital taxation in developing countries.

4.1 Event-studies for trade liberalization
4.1.1 Empirical design

We implement event studies of trade liberalization events in key developing coun-
tries. To discern sharp breaks from trends in our outcomes, we analyze events
which caused large trade barrier reductions: we focus on the six events studied
in the review papers by Goldberg and Pavcnik (2007) and Goldberg and Pavcnik
(2016) (Colombia in 1985, Mexico in 1985, Brazil in 1988, Argentina in 1989, India
in 1991, Vietnam in 2001), and add the often discussed World Trade Organization
accession of China in 2001 (Brandt et al., 2017). These events share two key features.
First, they are characterized by large reductions in tariffs, the easiest trade barrier to
measure: Brazil lowered average tariffs from 59% to 15% percent, India from 80% to
39%, and China from 48% to 20%. Second, these events have been studied exhaus-
tively: since trade liberalization events are often accompanied by other reforms,
we can rely on existing in-depth narratives to discuss threats to identification and
results” interpretation.l0 Appendix C.1 details all seven trade liberalization events.

For each of the seven treated countries and outcome, we construct a synthetic
control country, as a weighted average over the donor pool of never-treated coun-
tries, as in Abadie, Diamond, and Hainmueller (2010).11 We match on the level of
each outcome in the 10 years prior to the event, while minimizing the mean squared
prediction error between the event-country and the synthetic control. We then plot
event-study graphs showing the average of the outcome variable for treated coun-
tries vs. synthetic controls by relative time to the event. We also implement the

0The reductions in trade barriers are sometimes implemented over several years. To be conservative,
we focus on the earliest start year for each event as defined in published studies.

11For each country-event, we can include eventually-treated countries in the donor-pool (excluding
those with treatment within 5 years of the event); the results, available upon request, are similar.
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event-study design in a regression setting, where we include country and calendar

year fixed effects, in the 10 years before and after the events:

X
Yie = i =1t Di+ ¢+ i+ veargn * it (4)
j= 106 1

where we include fixed effects for event-time ¢, country ;, and year vear(it),
which control for common shocks to outcomes that may correlate with reform
clusters. D; is a dummy equal to one if country i is treated. The coefficient
captures the difference between treated and synthetic control countries in event
time j, relative to the pre-reform year j = 1 (omitted period).

Since inference based on small samples is challenging, we plot 95% confidence
bounds using the wild bootstrap, clustered at the country-event level (Cameron,
Gelbach, and Miller, 2008). We run two additional specifications to attenuate issues
with synthetic control event studies. First, in addition to the dynamic model, we
estimate a simple difference-in-differences, where we measure the average treat-
ment effect in the 10 years post-liberalization, and use the imputation method of
Borusyak, Jaravel, and Spiess (2021) to address estimation issues from two-way
fixed effects and heterogeneous event-times. Second, we simultaneously match
on all outcomes of interest for each country-event, instead of creating a separate
synthetic control for each event and each outcome. This reduces the likelihood
of obtaining similar pre-trends, but implies that for a given country-event, the

synthetic control countries are the same across outcomes (see Appendix C.2).

4.1.2 Event-study results

Figure 5 display the event studies in levels (left-hand panels) and the dynamic
regression coefficients (right-hand panels).12 The top panels show that, as expected,
trade rises in the year of the event and its trend changes in post-reform years
compared to pre-liberalization years.13 Turning to our outcomes of interest, we see
that ET Rk sharply rises following liberalization events. Both ETRk and ETR_
break from the stable pre-trend at the time of liberalization, but the effect on capital

taxation is double that on labor. Despite the small sample size, the dynamic post-

12Table A3 details the synthetic control matching for each event and outcome.
13The absence of a pre-reform dip limits concerns about inter-temporal substitution, although some
of the liberalization events may have been predictable, including China’s WTO accession.

17



treatment coefficients are often significant at the 5% level. The p-value for the joint
significance of all post-reform dummies are well below 0.05. The liberalization
events led to a 10 percentage point rise in trade openness over 10 years, and a 4.8
(2.0) percentage point rise in ET Rk (ETR() (Coefficients in Table A2).

We conduct three robustness checks. First, the absence of pre-trends was
stronger for ETR outcomes than for trade. Alternatively, we can jointly match
on all outcomes for each event to create synthetic controls. Figure A5 shows that
this leads to a general deterioration of pre-trends (as expected), but the regression
coefficients remain similar. Second, to ensure that the results are not being influ-
enced by one particular event, we remove one treated country at a time: Figure A6
shows robust dynamic treatment effects for all subsets of treated countries. Third,
results are similar when we re-estimate the difference-in-differences coefficient fol-
lowing the imputation method of Borusyak, Jaravel, and Spiess (2021) to attenuate
issues with two-way fixed effects estimation (last row of Table A2).

Trade liberalization could coincide with unobserved changes in determinants
of factor taxation. Two elements ease this concern. First, the stable pre-trends
in treated countries imply that any confounding changes would have to sharply
coincide with the events. Second, the narrative analyses of the reforms (reproduced
in Appendix C), do not suggest obvious confounding shocks.

Naturally, the interpretation of the dynamic coefficients is influenced by the
presence of other reforms or confounding economic shocks that occurred in the
years following the initial event. For example, Mexico later joined NAFTA and
removed capital inflow restrictions, Argentina and Brazil joined MERCOSUR, and
India liberalized its FDI rules. These reforms occurred several years after the initial
trade liberalization, yet capital taxation sharply rises in the first years. 14 The
short-run results showing a swift break from stable pre-trends are thus more likely
to be attributable to trade liberalization. We caution, however, that the precise

medium-run coefficients might incorporate further reforms.15

14Wacziarg and Wallack (2004) study if trade liberalization events in developing countries coincide
with domestic reforms. Among our seven events, only Mexico had a confounding domestic
reform (privatization) at the time of the liberalization event; Brazil (privatization) and Colombia
(market-oriented reforms) implemented reforms in post-liberalization periods; the remaining four
countries had no confounding reforms. The results are robust to excluding Mexico (Figure A6).

15Spillovers to control countries is an important concern. We verify that none of the main countries
in the synthetic control (Table A3) implemented significant international or domestic reforms in
the post-event years (using the data in Wacziarg and Wallack, 2004) Consistent with this, the
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4.2 Regressions with instrumental variables for trade
4.2.1 Empirical design

Our second design employs instrumental variables for trade. One attractive feature
is that the IV provides causal estimates under different identifying assumptions
than the event-study. Moreover, while it is harder to directly inspect the identifying
assumptions than in the event-study, the IV permits an analysis of mechanisms and
heterogeneity by development level (which we turn to in Section 5).

We estimate the following model in developing countries:

yct = tradect + Xct + c + t + ct (5)

where Yy is the ETR in country c in year t, trade is the share of import and exports
in net domestic productand cand arecountry and year fixed effects. We cluster
the error term at the country level. We also estimate models which include in X
proxies for confounding factors of ETRs: log GDP per capita, the exchange rate,
gross capital formation, log of population, and capital openness (Rodrik, 1997).

The OLS estimation of equation (5) may be biased due to reverse causality
and unobservable confounding factors which correlate with changes in trade. To
try to address theses issues, we use the two instruments for trade from Egger,
Nigai, and Strecker (2019). The first instrument, denoted Z9"®1¥, relies on the
structure of general equilibrium models of trade. Under the standard gravity
model assumptions, it uses the average bilateral trade frictions between exporting
and importing countries as variation (aggregated to the country-year level). In
our context, this instrument is valid if the distribution (not the level) of trade costs
among individual country-trading pairs is not influenced by the level of factor
taxation in the import or export country.

The second instrument, denoted Z©!! Distance

, exploits time-series variation in
global oil prices interacted with a country-specific measure of access to international
markets. Access is captured by the variance of distance to the closest maritime
port by the three most populated cities. This time-invariant measure captures the

internal geography of a country which is an important component of transportation

levels of the outcomes in the synthetic control are relatively stable throughout the event (more so
in Figure A5 than in Figure 5). Finally, note that if the spillovers correspond to coordination of
policies, then this would likely bias our estimation towards finding null results.
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costs: following a global shock to oil prices, transportation costs will be higher in
countries with less concentrated access to ports, leading to a larger drop in imports
and exports. Conceptually, both instruments capture variation in trade costs driven
by exogenous economic forces (details in Appendix D).

Figure A4 shows that the oil-distance instrument has a strong first stage in the
2000s and in richer countries, while the gravity instrument has a stronger first-
stage in the earlier periods and in poorer countries. Restricting our analysis to
subsamples where one of the instruments has a strong first-stage would intro-
duce bias (Mogstad, Torgovitsky, and Walter, 2020). Instead, we combine the two
instruments, which raises statistical power and allows us to estimate a local aver-
age treatment effect (LATE) that is representative of developing countries across
income levels and time periods. The LATE is a combination of the instrument-
specific LATEs weighted by the first-stage strength of each instrument. Table A4
shows the first-stage regression. It also shows other attractive features of the instru-
ments: Z9"1Y raises trade, while Z°" P'st reduces trade; they impact both imports
and exports, and both trade in intermediate goods and services (G-S) and final G-S.
Thus, our combined IV-estimate reflects the broad impacts of trade through rises
and fall in final and intermediate G-S that flow both in and out of the country.

4.2.2 Instrumental variable results

Table 1 presents the results for ETRk in Panel A, and for ETR_ in Panel B.16
In column 1, OLS uncovers a positive, significant association between trade and
ETRk. In column 2, we employ the two instruments. The 1%'-stage Kleibergen-
Paap F-statistic is 24.57. The IV shows that trade causes an increase in both capital
and labor effective tax rates, but the magnitude is over twice as large for ET Rk
(0.118) than for ETR_ (0.049).

In the remaining columns, we conduct three sets of robustness checks. In
the first set, we modify the specification and the inclusion of covariates. Our
benchmark IV uses country-year NDP weights, but column (3) shows that our
results are robust to removing these weights. Our results also remain similar in

column (4) when we include the country-year varying controls contained in X. In

l6There is a 4% drop in sample size relative to ETR coverage (Section 2.3) due to availability of
instruments. We also note that, relative to the NBER version, recent access to trade data from
Harvard Growth Lab increased the sample size for the instruments and led to updated results.
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column (5), our results are robust to allowing oil-rich countries to be on a separate
non-parametric time path. This addresses the concern that the estimating variation
for ZOM Dist jg correlated with trends in effective tax rates specific to oil-producing
countries (Figure 3). In column (6), we winsorize the trade variable at the 5" and
95" percentiles on a yearly basis; this improves the first-stage F-statistic (34.8), but
the IV-estimates remain very similar. In the second robustness set, we implement
the alternative K L assignments from Section 3. Specifically, our results remain
similar when we assign the K-share of mixed income using the corporate K-share
(column 7) and when we assign the K-share of PIT to be 0% (column 8) and 30%
(column 9). In the third robustness set (columns 10-11), we estimate IVs using each
instrument separately. The results remain precisely estimated, with 1°'-stage F-
statistics of 45.2 for Z9""% and 10.8 for Z°" DPist, The IV estimates are comparable
to each other, though the magnitudes are larger for Z°'! Pist

Finally, in Table A4 we study the reduced-form impact of trade on ETRs.
Leveraging the fact that the two instruments have opposite sign effects on trade,
the reduced form results suggest that the effects of globalization are symmetric:
expanded openness increases both ET R, and ET Rk, while reduced cross-border
trade decreases the effective taxation of both factors.

Taking stock Although the identifying assumptions differ, the IV and event-
studies yield consistent results showing that openness causes an increase in capital
taxation in developing countries.

How much of the rise in ET Rk in developing countries since the 1990s can be
accounted for by increased trade? Between 1990 and 2018, the NDP-weighted share
of imports and exports in NDP rose from 47% to 64% (81% to 96% unweighted). We
can combine this with the IV benchmark estimate (Column 2, Table 1) in a simplified
calculation which suggests that 19.7% of the rise in ET Rk can be attributed to trade
globalization.17

liConcretely, the increase in trade openness is 17 percentage points (47% to 64%) and the trade-
coefficient for ET Rk is 0.118, hence 17 0:118 = 2:01ppt. The long-run increase in ET Rk is
10.2ppt (Section 3.2), thus yielding 2:01=10:2 = 0:197
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4.3 Impacts of trade openness on overall taxation

We find positive effects of openness on the domestic direct tax bases of capital
and labor — what are the implications of these results for trade’s impact on overall
tax collection? This is a policy-relevant question, as revenue losses arising from
trade liberalization remains an important concern amongst practitioners (United-
Nations, 2001).

In Table 2, we investigate the impacts on total tax revenue, expressed as a share
of NDDP, in developing countries, using the IV. Total taxes include direct taxes on
capital and labor and indirect taxes (the sum of taxes on domestic consumption and
trade).18 Column (1) shows that openness causes a large and significant increase
in total tax collection. The next columns, show that this increase is driven by
growth in taxes collected from CIT and social security, the two main sources of
effective taxation of capital and labor, respectively. The final column shows an
impact of trade on indirect taxes (sum of trade and consumption taxes) which is
insignificant and quantitatively small in comparison to the increases in labor and
capital taxation.19 Discuss robustness checks here for the total tax/GDP result

We can also study the impact of the trade liberalization events from Section
4.1 on total tax revenue. Panel A of Appendix Figure A7 shows that the trade
liberalization events led to an increase in overall tax collection, with breaks from
stable pre-trends that coincide with the timing of the events.

Inboth the event-study and IV, we therefore find a positive net effect of openness
on total tax collection. Our emphasis on direct domestic taxes leads to a compre-
hensive analysis of trade liberalization’s impact on overall taxation in developing

countries, with findings that run somewhat counter to a dominant policy concern.

180ur data does not permit a systematic breakdown into trade and consumption taxes. Long-run
trends in taxation by source and development level are in the supplementary appendix.

19The instruments create changes in openness based on variation in economic trade-costs; there
may be a negative IV-effect on trade taxes if policy-makers endogenously react to these reductions
in trade costs by lowering tariff rates. The potential loss in trade taxes may be countered by
policy-reforms on the consumption tax base (Buettner and Madzharova, 2018).
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5 Mechanisms

5.1 Outlining the tax capacity mechanism

The tax capacity mechanism is rooted in the notion that developing countries face
constraints in their ability to collect more taxes due to imperfect enforcement. We
focus on corporations, where the presence of information trails increases enforce-
ability (Section 1.1). This enables governments to collect higher taxes on corporate
profits compared to non-corporate activities with less information coverage. The

role of corporations can be seen in the following decomposition of ET R¥:

Z Z
ETRK = ETRIF(i)di+ ETRIF(i) di (6)
i2C i2NC
K ==K Ky =K
= ¢ ETRc+(1 ) ETRyc (7)

where § is the corporate share of (capital) national income of agents i with density
f(i), and ﬁg and ﬁﬁc are the average effective tax rates on capital in the
corporate (C) and non-corporate (N C) sectors, respectively. In national accounts,
ﬁg corresponds to the average effective tax rate on corporate profits.20 Consis-
tent with improved enforceability, ﬁg is on average 50% larger than the overall
ETR¥ in developing countries (19.9% versus 13.3%). The tax-capacity hypothesis
predicts that a rise in the corporate share causes an increase in overall ETRX.
How can trade openness impact ¢, the corporate share of national income? A
robust prediction from a large class of models is that trade leads to the expansion
of large firms relative to small ones (Mrazova and Neary, 2018). Since small firms
in developing countries are often informal and formality rises with firm-size (Porta
and Shleifer, 2014), this trade-induced expansion increases the national income
share of firms that are more likely to be formal and incorporated. This expansion
may occur through two distinct channels (Dix-Carneiro, Goldberg, et al., 2021).
First, trade openness can lead to increased market opportunities that dispropor-
tionately benefit large exporters (Melitz, 2003), causing an increase in the income-

20ﬁﬁc is the average effective tax rate on an admittedly heterogeneous group of non-corporate
agents i in the economy, which includes capital-taxes on self-employed and taxes on property and
individual wealth. Moreover, our data-base does not permit a systematic breakdown between
these tax-sources within the N C-sector. These limitations motivate our empirical focuson ¢ and

ET Rg , which are well-defined in national accounts and can be consistently measured.
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share of corporate firms that are larger, and a decrease in unincorporated, smaller
tirms’ share (McCaig and Pavcnik, 2018). Second, trade can expand the supply of
intermediate goods and lower their prices, which may disproportionately benefit
larger firms (for example due to fixed costs as in Kugler and Verhoegen, 2009), and
similarly cause an increase in the income-share of larger, incorporated firms.

The tax-capacity hypothesis is not confined to a prediction between the cor-
porate and non-corporate sectors. Openness may also disproportionately benefit
the larger firms inside the corporate sector: trade would cause ﬁg to rise if
initially larger corporate firms have higher ETRIC (as in Bachas, Brockmeyer, and
Semelet, 2020). Finally, we note that the predictions for ¢ and ﬁg would hold
if, rather than disproportionately accruing to initially larger firms, the benefits of

trade lead to more uniform growth for firms of different initial sizes.?!

Trends in corporate sector share To gauge the mechanism’s plausibility, Figure 6
plots the evolution since 1965 of the share of domestic product that originates from
the corporate sector ¢ (sum of corporate profits and employee compensation).
We observe a sizeable uptick in the corporate-share in developing countries in
the mid-1990s, from 55% to 65%, which coincides with trade liberalization and
the rise in ETRK. Meanwhile, the share of mixed income (i.e., income of self-
employed individuals and unincorporated businesses) sharply falls around that
time, consistent with an expansion of formal income at the expense of informal
activities. Thus, since the 1990s, a growing fraction of output is produced in
corporations in developing countries and the timing of this rise suggests that it
could be linked to trade liberalization. In developed countries, ¢ has been stable
around 70% since the 1970s.

5.2 Main results on mechanism outcomes

We investigate the tax capacity mechanism, as well as the race to bottom” and “social

insurance” mechanisms (Section 1.1), in developing countries in Table 3. OLS is in

AIf the growth occurs over portions of the size distribution where the likelihood of incorporating
and ETRI increase with size. Uniform trade-benefits may arise if the foreign inputs are widely
accessible and encourage all firms to become more productive (Nataraj, 2011). Some unincorpo-
rated firms would grow sufficiently in size that they decide to incorporate (increasing ¢), while

initially incorporated firms would grow in size and become more enforceable (increasing ET Rg ).
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Panel A and IV is in Panel B. Consistent with race-to-bottom, in column 1 of Panel
B we find that trade causes a decrease in the statutory CIT rate.2

The next four columns analyze the effect of trade on the components of na-
tional income. We find that trade causes a significant increase in the corporate
share of national income ( ¢), and a significant reduction of equivalent size in
mixed income. This result is consistent with the tax capacity mechanism, whereby
trade disproportionately benefits larger firms and causes an expansion of market
income in more productive, formal firms at the expense of smaller, informal firms.
Trade also raises the corporate average effective tax rate ﬁg , suggesting this
mechanism also operates within the corporate sector.

Table 3 shows that the corporate sector rise is driven by an increase in capital
corporate income (corporate profits), while the growth in labor corporate income
(employee compensation) is smaller in magnitude and statistically insignificant.
These results suggest that trade’s expansion of income in the corporate sector in
practice benefits capital more than labor. Consistent with this, in the final columns,
we find that trade causes an increase in the capital-share, both of national income
and inside the corporate sector. This may occur if rising mark-ups is one of the
main ways through which the corporate sector’s market power grows.23 It may also
occur if trade benefits more capital-intensive production in developing countries.

Table A5 shows that these mechanism results are robust to a battery of tests:
they hold when we remove weights; include different controls; winsorize the trade
variable; and, estimate IVs separately based on each instrument.

Finally, Figure A7 shows the mechanism-outcomes using the event-study design
from Section 4.1. Relative to stable-trends, the trade-liberalization events led to:
a decrease in the CIT rate; an expansion of corporate income at the expense of
mixed income; an increase in ﬁg ; and, a rise in capital-share. Though based on
different empirical variation in openness, these event-study mechanism patterns
are consistent with the IV results from Table 3 (albeit less precisely estimated).

2The outcome is the first-difference tax rate (C. Romer and D. Romer, 2010; Fuest, Peichl, and
Siegloch, 2018). Table A5 shows that the result is robust to instead using the level of the CIT rate.
We combine data from three sources: Vegh and Vuletin (2015), Egger, Nigai, and Strecker (2019)
and Tax Foundation (2019). The combined CIT data-coverage leads to a drop in sample size.

BLoecker and Eeckhout (2021) show that mark-ups have risen in most regions around the world
over the past 40 years. There is limited evidence to-date on the relationship between trade and
firms” mark-ups in developing countries (Loecker, Goldberg, et al., 2016; Goldberg, 2022).

25



5.3 Heterogeneity: Developing vs developed countries

We expand our sample to high-income countries to test if the mechanisms and
trade’s ultimate impacts on ET Rk and ETR__ differ across development levels. We
conjecture that the tax capacity mechanism is unlikely to operate in high-income
countries if enforcement constraints are not as binding in these countries over
our sample-period (e.g. Figure 6 showed that the corporate share of output has
been stable in rich countries over the past 40 years). In contrast, both the race-to-
bottom and demand for social insurance mechanisms are likely to be present in rich
countries, given previous research. We take advantage of having two instruments
to estimate heterogeneous effects by development level, by including an interaction
term between trade openness and a high-income dummy:

Voo = tradeq + trade; 1(Highlncome)+ Xg+ ¢+ ¢+ o (8)

The results in the full sample of countries are reported in Table 4, with the
1%t-stage regression in Table A4. The IV result in column (1) reveals clear hetero-
geneity: openness causes ET Rk to increase in developing countries but to decrease
in rich countries. The coefficient for developed countries is not statistically signif-
icant, however. Column (2) reveals a positive effect of trade openness on ETR
everywhere, but the magnitude of the increase is almost twice as large in developed
than in developing countries. In the remaining columns, we investigate heteroge-
neous impacts on mechanism outcomes. Column 3 shows that the race-to-bottom
effect is present in all countries, but the magnitude of the CIT rate reduction is
75% larger in rich countries, which might have contributed to the overall negative
effect of trade on ET Rk, and to the larger rise in ETR_. In the final columns, we
tind that the positive impacts of trade on tax capacity outcomes (corporate share
of national income, ﬁg ) are limited to developing countries, with null effects in
high-income countries.24 While the results in Table 4 reveal qualitative differences

in the coefficients between development levels, we cannot statistically reject their

UThe IV-coefficients for developing countries qualitatively differ between Table 4 and Tables 1 and
3 (though they are not statistically different). This is because the two instruments’ strength change
in the 1st-stage regression in the expanded sample relative to the developing countries” sample
(column 1 versus columns 4-5 in Table A4). Moreover, the overall first-stage strength is weakened in
the expanded sample (Kleibergen-Paap F-statistic is 9.67), which impacts the estimated coefficients
in both developing and developed countries (Sanderson and Windmeijer, 2016).
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equality for several outcomes. This may stem from the 1%-stage strength, where
the Kleibergen-Paap F-statistic of 9.67 is close to but below 1025

These results are consistent with the existence of countervailing mechanisms
which di er by development level. Trade lowers capital taxation in rich countries
due to arace-to-bottom, but in developing countries, this force is counteracted by an
increased tax capacity, such thaton netthe impacton ET R is positive. The positive
impact of trade on ETR_ in developing countries is likely due to a combination
of tax capacity and social insurance.26 The more pronounced positive impact of
trade on ETR_ inrich countries may be due to larger revenue compensation needs
following pronounced CIT cuts and larger social insurance demand.

Table A6 provides additional IV-heterogeneity results on mechanisms in the full
sample. Panel A shows that the trade-induced reduction in CIT rate is strongest in
countries that are less populous and that have fewer capital restrictions settings
where capital ight concerns are more pronounced (Wilson, 1999 Alesina and
Wacziarg, 1998. Mirroring this result, Panel B shows that the positive trade-e ect
on ET Rk only occurs in countries that are larger and have more capital restrictions.
These results support the conjecture that the tax capacity and the race-to-the bottom
e ects occur simultaneously: countries that have larger market size and limit capital
mobility are better situated to reap the positive tax capacity e ects of trade.

5.4 Firm-level analysis of tax-capacity mechanism and discussion

In this subsection we provide a rm-level analysis of the tax-capacity mechanism,
and a discussion of how it relates to the trade-formalization literature.

Firm level analysis in Rwanda  Our tax capacity mechanism derives from rm-
level heterogeneity in (i) enforceability of taxes and (i) bene ts from trade openness.
In this sense, a rm-level investigation of the mechanism is meaningful. However, a
rm-level analysis would have to account for network linkages, given evidence both

25Vith multiple endogenous regressors, the Kleibergen-Paap F-statistic is a test of the overall
strength of the rst stage, which depends on whether the instruments generate su ciently distinct
variation in the endogenous regressors. In table A4, we also report the Sanderson-Windme¥ser
weak multiple instrument F-statistic, which is above conventional levels. Unlike for individual
endogenous regressors, e ective rst-stage F-statistics have not yet been developed in the case of
multiple endogenous regressors (Andrews, Stock, and Sun, 2019.

2€orporations serve as third-party reporters and withholding agents for employees' income, which
increases the enforceability of labor income taxes on employees relative to self-employed workers.
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on the existence of domestic rm-network linkages in developing countries (recent
studies include Almunia et al. (2023)and Gadenne, Nandi, and Rathelot (2022)
and the role of these linkages in propagating trade-shocks to domestic rms that
transact with importing and exporting rms  (Javorcik, 2004 Fieler, Eslava, and
Xu, 2018. In our mechanism, there may be market expansions of rms indirectly
impacted by trade openness through their domestic transaction linkages to directly
impacted rms.

In Appendix F.1we implement a rm-level analysis in Rwanda, by merging
several administrative micro-datasets to measure each formal rm's direct imports
as well as domestic transaction linkages between all formal rms. To measure
rms' total trade exposure in a network setting, we follow the methodology in
Dhyne et al. (2021)who use similar data-sets to measure Belgian rms' exposure
to trade. The data reveals that while under 30% of rms import directly, 93% of
Rwandan rms obtain foreign inputs either directly or indirectly through domestic
suppliers that use imports in their production process. Thus, most formal rms
in Rwanda are dependent on imports, but a signi cant share of this dependence
comes from the domestic linkages to directly-importing rms. The share of input
costs spent on goods that are imported directly or indirectly (our measure of total
import trade exposure) is 48% for the median Rwandan rm.

We analyze the impact of a formal rm's total trade exposure on the e ective
corporate income tax rate, corresponding to corporate ETRK in equation (6). We
use both OLS and IV in rm-level panelregressions. The |V strategy generates rm-
level variation in trade exposure through the shift-share design from Hummels et
al. (2014) the identifying variation is trade shocks from changes in world export
supply of speci ¢ country-product combinations in which a rm had a previous
import relationship. We nd that both direct trade shocks to a rm's own imports
and indirect shocks to a rm's network of suppliers cause signi cant changes to
the rm's total trade exposure, generating a strong 1%-stage. Using the IV, we nd
that higher exposure to trade causes an increase in the individual rm's ETRK.
The IV also reveals that trade increases rm size (proxied by sales), while the OLS
shows a positive association between size andETRX . These results are consistent
with the tax-capacity mechanism, where enforceability is increasing with rm size
and trade's impact on ET Rk is mediated by its positive e ect on size.
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This rm-level exercise comes with two caveats. First, the network linkage
measures are derived from administrative data which, by construction, only exists
for tax registered rms. This sample restriction, present in most recent network
studies in developing countries ( Atkin and Khandelwal (2020)and Appendix F.1),
implies that the rm-level regression will only capture impacts on corporate ETRK
between rms within the formal sector, which omits the important re-allocation
channel from the informal sector that impacts overall ETRX (equation 6). Sec-
ond, estimation strategies within country deliver relative impacts and by design
cannot speak to the net impacts of trade on formality. Recent theoretical work
by Dix-Carneiro, Goldberg, et al. (2021) highlights how trade's relative impacts
(in partial equilibrium) and net impacts (in full equilibrium) may di er, due to
interactions between labor markets and rms' output-markets and sectoral and
geographical re-allocations. For these reasons, we consider the Rwandan rm-
analysis to be complementary to the country-level analysis in Tables 1-4 which
estimates the economy-wide, net impacts of globalization on e ective taxation and
output formalization.

Discussion: Links to trade-formality literature We nd positive e ects of trade
on outcomes linked to formalization. Recent trade studies have focused on the
number of formal versus informal rms, formal versus informal workers or formal
worker wages and found mixed evidence that trade liberalization increases formal-
ity (see review in Engel et al., 2021). One way to reconcile our results with the
literature is to note that our focus is on the value of output produced in formal ver-
sus informal rms: the expansion of output-share in larger, formal rms may occur
without signi cant changes to the number of formal or informal rms, and does
not necessarily imply an increase in the number of formal workers, since informal
workers may work in formal rms and contribute to their output (Ulyssea, 2018.
Moreover, the trade literature highlights that formality-impacts depend on the
nature of the trade shock. To further investigate our hypothesis, we therefore study
in Appendix F.2if the mechanism impacts di er along two dimensions of trade
shocks (Dix-Carneiro, Goldberg, et al., 2021). First, increased exportsrepresent a
pure positive demand shock for export-oriented rms, while increased importsmay
constitute a negative demand shock for purely domestic rms, disproportionately
a ecting larger ones. Through these simpli ed 'Melitz-type' demand-e ects, ex-
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ports may increase the formal output-share while imports may decrease it. Second,
the increased availability of intermediategoods may bene tinitially larger rms; by
contrast, the increased availability of nal goods may constitute a negative domes-
tic demand shock, particularly for larger, formal rms. Through these simpli ed

e ects, concentrated on the import side, trade in intermediate goods-services (G-S)
may raise the formal market-share while trade in nal G-S may reduce it.

Using our two instruments, we nd that exports increase ET Ry while imports
decrease it. In aseparate IV, we nd thattrade in intermediate G-S increases ET Ry
while trade in nal G-S decreasesit. We also nd that exports increase the corporate
income-share, while imports decrease it; trade in intermediate G-S increases the
corporate income-share while nal G-S trade decreases it. Taken all together, the
coe cients are consistent with imports of intermediate G-S increasing formality,
and imports of nal G-S decreasing it. These results suggest that the tax-capacity
impacts on formality and ET Rs depend on the nature of the trade shock.

5.5 Capital openness

We complete the analysis by noting that our focus throughout the paper has been
on one key dimension of globalization: trade openness. Given our interest in
capital taxation, another relevant dimension is capital openness (llzetzki, Reinhart,
and Rogo, 2019 Patten,2022. However, due to di erences in countries' reporting
requirements, data on capital openness is not as available and comparable as trade
data. Finding credibly exogenous variation for capital openness is also challenging.

Notwithstanding these challenges, in Appendix E, we try to investigate the
impact of capital openness on ETRs. We rely on the capital in ow liberalization
events for 25 developing countries from Chari, Henry, and Sasson (2012) which
capture the rst time when foreign investment in the domestic stock market is al-
lowed. Employing the same event-study design as Section 4, we nd thatthe events
lead to both increased capital openness and higher ET Ry , qualitatively consistent
with the trade-liberalization patterns. This suggests that the positive impact of
globalization on ET Rk in developing countries may be robust to using capital in-
stead of trade openness. However, given the limitations with the measurement of
capital ows, we consider that our results based on trade provide more meaningful
and robust insights into globalization's impacts on e ective taxation.
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6 Conclusion

In this paper, we provide evidence on trends and causal e ects of globalization
on tax structures. We make two main contributions. The rst is to build and
analyze a global macro-historical database of e ective tax rates on labor and capital,
starting in 1965 when possible. The main novel fact is the asymmetric evolution of
capital taxation by development level in the era of hyper-globalization: while the
e ective tax rate rate has fallen in high-income countries, it has strongly risen in
developing countries since the 1990s. Our second contribution is to formulate and
test a hypothesis that sheds light on this asymmetric evolution. Across multiple
research designs, we nd evidence of a pro-tax capacity e ect of international
trade: openness causes arise in e ective capital (and labor) taxation, by expanding
larger, formal rms relative to smaller, informal rms, and concentrating economic
activity in corporations where tax enforcement is stronger. The pro-tax capacity
e ect prevails in developing countries, while the well-known negative race-to-
bottom e ect on capital taxation has dominated in developed countries.

This paper's ndings has implications for public nance and globalization in
developing countries. By positively impacting domestic direct taxes, we nd that
trade openness causes an increase in overall taxation. This result runs somewhat
counter to a persistent concern amongst practitioners over tax revenue losses from
trade liberalization, while previous academic work has largely abstracted from
investigating the e ects on capital and labor taxes. By incorporating these direct
tax bases, we provide a comprehensive analysis of the revenue consequences of
globalization. Our focus is on a speci ¢ enforcement mechanism, but many links
remain to be explored between trade, rm structure, and domestic tax collection.

Moreover, across our research designs we nd that the positive e ect of trade is
larger for capital than for labor taxation. Since capital income is more concentrated
than labor income, this result is a rst step towards understanding whether trade-
induced changes in taxation have reinforced or attenuated the distributional e ects
of globalization on pre-tax income. While we have adopted a macroeconomic
perspective on tax systems and inequality, a next step could be to combine our
macroeconomic tax rates with individual-level estimates of the progressivity of
labor and capital taxes. This would allow a comparison of the distributional e ects
of globalization on the pre-tax versus post-tax income distributions.

31



References

Abadie, Alberto, Alexis Diamond, and Jens Hainmueller (2010). Synthetic control
methods for comparative case studies . In: Journal of the American Statistical
Associationl05(490), pp. 493 505.

Adam, Antonis et al. (2013). The e ect of globalization on capital taxation: What
have we learned after 20 years of empirical studies? In: Journal of Macroeconomics
35, pp- 199 209.

Alesina, Alberto and Roman Wacziarg (1998). Openness, Country Size and Gov-
ernment . In: Journal of Public Economi&®, pp. 305 321.

Alfaro-Urena, Alonso, Isabela Manelici, and Jose Vasquez (2022). The E ects of
Joining Multinational Supply Chains: New Evidence from Firm-to-Firm Link-
ages . In: Quarterly Journal of Economids37(3), pp. 1495 1552.

Almunia, Miguel etal. (2023). Strategic or Confused Firms? Evidence from Missing
Transactions in Uganda . In: Review of Economics and Statistiosthcoming.

Andrews, Isaiah, James Stock, and Liyang Sun (2019). Weak Instruments in IV
Regression: Theory and Evidence . In: Annual Review of Economicdkl, pp. 727
753.

Atkin, David and Amit Khandelwal (2020). How Distortions Alter the Impacts of
International Trade in Developing Countries . In:  Annual Review of Economics
12, pp. 213 38.

Bachas, Pierre, Anne Brockmeyer, and Camille Semelet (Oct. 2020). The Impact of
COVID-19 on Formal Firms: Micro Tax Data Simulations across Countries . In:
World Bank Policy Research Working Pap@437).

Baunsgaard, Thomas and Mick Keen (2009). Tax revenue and (or?) trade liberal-
ization . In:  Journal of Public Economi&}(9), pp. 563 577.

Bergstrand, Je rey and Peter Egger (2010). A General Equilibrium Theory for Es-
timating Gravity Equations of Bilateral FDI, Final Goods Trade and Intrmediate
Goods Trade . In: The Gravity Model in International Trade: Advances and Appli-
cations Ed. by Steven Brakman and Peter van Berge¥sk. Cambridge University
Press.

Besley, Timothy and Torsten Persson (2014). Why Do Developing Countries Tax
So Little? In: Journal of Economic Perspectia&4), pp. 99 120.

32



Blanchet, Thomas et al. (2021)Distributional National Accounts Guidelines: Methods
and Concepts Used in the World Inequality Databaseh. rep.

Borusyak, K, X Jaravel, and J Spiess (2021 Revisiting Event Study Designs: Robust
and E cient Estimation. Tech. rep. Working Paper.

Brandt, Loren et al. (2017). WTO Accession and Performance of Chinese Manu-
facturing Firms . In:  American Economic Revie®07(9), pp. 2784 2820.

Browning, Edgar K. (1978). The Burden of Taxation. In: Journal of Political Economy
86(4).

Buettner, Thiess and Boryana Madzharova (2018). WTO membership and the shift
to consumption taxes . In: World Developmen108(1), pp. 197 218.

Bustos, Sebastian and Muhammed A. Yildirim (2022). Production Ability and
economic growth . In: Research Policy1(8), p. 104153.

Cage, Julia and Lucie Gadenne (2018). Tax revenues and the scal cost of trade
liberalization, 1792-2006 . In: Explorations in Economic History0, pp. 1 24.

Cameron, Colin, Jonah Gelbach, and Douglas Miller (2008). Bootstrap-Based Im-
provements for Inference with Clustered Standard Errors . In: Review of Eco-
nomics and Statistic80(3), pp. 414 27.

Carey, David and Josette Rabesona (2004). Tax Ratios on Labor and Capital Income
and on Consumption . In: Measuring the Tax Burden on Capital and Labéd. by
Peter B. Sgrensen. MIT Press.

Chari, Anusha, Peter Henry, and Diego Sasson (2012). Capital Market Integration
and Wages . In. American Economic Journal: Macroeconomi®), pp. 102 132.

Chinn, Menzie and Hiro Ito (2006). What Matters for Financial Development? Cap-
ital Controls, Institutions, and Interactions . In:  Journal of Development Economics
81(1), pp- 163 192.

Dhyne, Emmanuel et al. (2021). Trade and Domestic Production Networks . In:
Review of Economic Studi88(2), pp. 643 668.

Dix-Carneiro, Rafael, Pinelopi Goldberg, et al. (2021). Trade and Informality in the
Presence of Labor Market Frictions and Regulations . In: NBER Working Paper

Dix-Carneiro, Rafael and Brian Kovak (2017). Trade Liberalization and Regional
Dynamics . In: American Economic Revietd7(10), pp. 2908 46.

Dyreng, Scott D. et al. (2017). Changes in corporate e ective tax rates over the past
25 years . In: Journal of Financial Economid24(3), pp. 441 463.

33



Egger, Peter, Sergey Nigai, and Nora Strecker (2019). The Taxing Deed of Global-
ization. In: American Economic Revietd9(2), pp. 353 90.

Eichengreen, Barry (2001). Capital Account Liberalization: What do Cross-Country
Studies Tell Us? In: World Bank Economic Revietb(3), pp. 341 365.

Eissa, Nada and Andrew Zeitlin (2014). Incidence and Impact of Electronic Billing
Machines for VAT in Rwanda . In:

Engel, Jakob et al. (2021). The Distributional Impacts of Trade: Empirical Innova-
toins, Analytical Tools, and Policy Responses . In: World Bank Working Paper
Epifani, Paolo and Gino Gancia (2009). Openness, Government Size and the Terms

of Trade . In: Review of Economic Studi@$é(2), pp. 629 668.

Fieler, Ana, Marcela Eslava, and Daniel Xu (2018). Trade, Quality Upgrading and
Input Linkages: Theory and Evidence from Colombia . In:  American Economic
Reviewl108(1), pp. 109 146.

Fisman, Raymond and Shang-Jin Wei (2004). Tax Rates and Tax Evasion: Evidence
from "Missing Imports"in China . In:  Journal of Political Econoniy12(2), pp. 471
496.

Fisunoglu, Ali et al. (2011). Relative Political Capacity Datasetersion 2.4.

Fuest, Clemens, Andreas Peichl, and Sebastian Siegloch (2018). Do Higher Cor-
porate Taxes Reduce Wages? Micro Evidence from Germany . In: American
Economic RevieW08(2), pp. 393 418.

Gadenne, Lucie, Tushar Nandi, and Roland Rathelot (2022). Taxation and Supplier
Networks: Evidence from India . In:  Working Paper

Garcia-Bernardo, Javier, Petr Jansky, and Thomas Tarslgv (2022). Decomposing
Multinational Corporations Declining E ective Tax Rates . In:  IMF Economic
Review70(2), pp. 338 381.

Goldberg, Pinelopi (2022). The Unequal E ects of Globalization Globalization in
Developing Countries. In: Unpublished Working Paper

Goldberg, Pinelopi and Nina Pavcnik (2007). Distributional E ects of Globalization
in Developing Countries. In: Journal of Economic Literatudb(1), pp. 39 82.

Goldberg, Pinelopi and Nina Pavcnik (2016). The E ects of Trade Policy . In:  NBER
Working Paper Seri¢21957).

Gollin, Douglas (2002). Getting Income Shares Right . In: Journal of Political Econ-
omy.

34



Guerriero, Marta (2019). The Labor Share of Income around the World: Evidence
from a Panel Dataset.

Gygli, Savina et al. (2019). The KOF GLobalization Index revisited. In:  The
Review of International Organizatioris4, pp. 543 574.

Harvard University, The Growth Lab at (2019). International Trade Data (SITC, Rev.
2). Version V6.

Hummels, David et al. (2014). The Wage E ects of O shoring: Evidence from Dan-
ish Matched Worker-Firm Data . In:  American Economic Reviel®4(6), pp. 1597
1629.

ICTD/UNU-WIDER (2020). Government Revenue Dataset

ILO (2019). The Global Labour Income Share and Distribution.

lizetzki, Ethan, Carmen Reinhart, and Kenneth Rogo (2019). Exchange Arrange-
ments Entering the Twenty-First Century: Which Anchor will Hold? In:  Quar-
terly Journal of Economick34(2).

IMF GFS (2005).Historical Government Finance Statistics (1972-1989P-ROM.

Javorcik, Beata (2004). Does Foreign Direct Investment Increase the Productivity
of Domestic Firms? In Search of Spillovers Through Backward Linkages . In:
American Economic Revie®4(3), pp. 605 627.

Javorcik, Beata and Gaia Narciso (2017). WTO accessoin and tari evasion . In:
Journal of Development Economik5, pp. 59 71.

Jensen, Anders (2022). Employment Structure and the Rise of the Modern Tax
System . In: American Economic Revie®d2(1), pp. 213 34.

Karabarbounis, Loukas and Brent Neiman (2014). The Global Decline of the Labor
Share. In: Quarterly Journal of Economid29(1), pp. 61 103.

Kleven, Henrik, Martin Knudsen, et al. (2011). Unable or Unwilling to Cheat?
Evidence from a Tax Audit Experiment in Denmark . In:  Econometric&9(3).

Kleven, Henrik, Claus Kreiner, and Emmanuel Saez (2016). Why Can Modern
Governments Tax so Much? In: Economica&3(330), pp. 219 246.

Kugler, Maurice and Eric Verhoegen (2009). Plants and Imported Inputs: New
Facts and an Interpretation . In: American Economic Revie99(12), pp. 501 07.

Loecker, Jan De and Jan Eeckhout (2021). Global Market Power . In: Unpublished
Working Paper

Loecker, Jan De, Pinelopi Goldberg, et al. (2016). Prices, Markups and Trade Re-
form . In: Econometric&4(2), pp. 445 510303.

35



McCaig, Brian and Nina Pavcnik (2018). Export Markets and Labor Allocation in
a Low-Income Country . In:  American Economic Revie®08(7), pp. 1899 1941.

McDaniel, Cara (2007). Average tax rates on consumption, investment, labor and
capital in the OECD 1950-2003 . In:

Melitz, Marc (2003). The Impact of Trade on Intra-Industry Reallocations and
Aggregate Industry Productivity . In:  Econometric& 1.

Mendez, Esteban and Diana Van Patten (2022). Multinationals, Monopsony, and
Local Development: Evidence from the United Fruit Company . In: Econometrica
90(6), pp.- 2685 2721.

Mendoza, Enrique G., Assaf Razin, and Linda L. Tesar (1994). E ective tax rates
in macroeconomics: Cross-country estimates of tax rates on factor incomes and
consumption. In: Journal of Monetary Economi&}(3), pp. 297 323.

Miroudot, Sebastian, Rainer Lanz, and Alexandros Ragoussis (2009). Trade in
Intermediate Goods and Services . In: OECD Trade Policy Papef®3).

Mogstad, Magne, Alexander Torgovitsky, and Christopher Walter (2020). The
Causal Interpretation of Two-Stage Least Squares with Multiple Instrumental
Variables . In: NBER Working Papers25691).

Mrazova, Monika and Peter Neary (2018). Selection E ects with Heterogeneous
Firms . In: Journal of European Economic Associatiah pp. 1294 334.

Naritomi, Joana (2019). Consumers as Tax Auditors . In: American Economic Review
109(9), pp. 3031 72.

Nataraj, Shanthi (2011). The impact of trade liberalization on productivity: Evi-
dence from India's formal and informal manufacturing sectors . In:  Journal of
International Economic85(2), pp. 292 301.

OECD (2020).Revenue Statistics

Patten, Diana Van (2022). The Dismantling of Capital Controls after Bretton Woods
and Latin American Productivity . In:  AEA Papers and Proceedin§42, pp. 252
256.

Piketty, Thomas, Emmanuel Saez, and Gabriel Zucman (2018). Distributional Na-
tional Accounts: Methods and Estimates for the United States . In: The Quarterly
Journal of Economick33(2), pp. 553 609.

Piketty, Thomas, Li Yang, and Gabriel Zucman (July 2019). Capital Accumula-
tion, Private Property, and Rising Inequality in China, 19782015 . In: American
Economic RevieW09(7), pp. 2469 96.

36



Pomeranz, Dina (2015). No Taxation without Information: Deterrence and Self-
Enforcement in the Value-Added Tax . In:  American Economic Revietd5(8).

Porta, Rafael La and Andrei Shleifer (2014). Informality and Development . In:
Journal of Economic Perspectias pp. 109 126.

Rodrik, Dani (1997). Trade, Social Insurance, and the Limits to Globalization . In:
NBER Working Paper Seri€5905).

Rodrik, Dani (1998). Why do More Open Economies Have Bigger Governments?
In: Journal of Political Economi06(5), pp. 997 1032.

Romer, Christina and David Romer (2010). The Macroeconomic E ects of Tax
Changes: Estimates Based on a New Measure of Fiscal Shocks . InAmerican
Economic RevieW00(1), pp. 763 801.

Saez, Emmanuel and Gabriel Zucman (2019) Clarifying Distributional Tax Incidence:
Who Pays Current Taxes vs. Tax Reform Analydisch. rep. UC Berkeley.

Sanderson, Eleanor and Frank WindmeYser (2016). A weak instrument F-test in
linear IV models with multiple endogenous variables . In:  Journal of Econometrics
190, pp. 212 221.

Tax Foundation (2019). Corporate Tax Rates Around the World.

Topalova, Petia and Amit Khandelwal (2011). Trade Liberalization and Firm Pro-
ductivity: The Case of India . In: Review of Economics and Statist@3(3).

Ulyssea, Gabriel (Aug. 2018). Firms, Informality, and Development: Theory and
Evidence from Brazil . In:  American Economic Revie®08(8), pp. 2015 47.

UN SNA (1968). A System of National Accounts

UN SNA (2008). A System of National Accounts

UNCTAD (2014). Handbook of Statistics 201Wnited Nations Publications.

United-Nations (2001). World Public Sector Report: Globalization and the Stateited
Nations Publications.

Vegh, Carlos A. and Guillermo Vuletin (2015). How Is Tax Policy Conducted over
the Business Cycle? In: American Economic Journal: Economic Poli¢$), pp. 327
70.

Wacziarg, Romain and Jessica Wallack (2004). Trade Liberalization and Intersec-
toral Labor Movements . In: Journal of International Economiésgl, pp. 411 4309.

Wilson, John (1999). Theories of Tax Competition . In: National Tax Journab2(2).

World Bank (2008). Public Finance in China: Reform and Growth for a Harmonious
Society Ed. by Jiwei Lou and Shuilin Wang. The World Bank.

37



Figure 1: E ective Taxation of Capital and Labor

Notes: This gure plots the time series of average e ective tax rates on labor (red) and capital
(blue), as well as the e ective tax rate on corporate pro ts (red dashed line). The top-left panel
corresponds to the global average, weighting country-year observations by their share of that
factor in that year's total, in constant 2019 USD (N=155). The bottom-left panel shows the results
for high-income OECD countries (N=37), and the bottom-right panel for low- and middle-
income countries (N=118). High-income countries are OECD countries that meet the World
Bank's income threshold of high-income. The dataset is composed of two (quasi) balanced
panels: the rst covers the years 1965-1993 and excludes communist regimes. It accounts for
85-90% of World GDP during those years. The second, covers 1994-2018 and integrates former
communist countries, and in particular China and Russia, and accounts for 98% of World GDP.
This gure is discussed in Section 3.1
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Figure 2. Robustness of E ective Capital Taxation in Developing Countries

(a) PIT revenue allocation (b) Mixed-income allocation

(c) Panel balancedness (d) Weights for Aggregation

(e) All Alternatives

Notes: These panels show trends in the e ective taxation of capital in the 118 developing countries
in our sample, varying our four key methodological choices: The allocation of personal income tax
revenue to capital vs labor (panel a); The allocation of mixed income to capital vs labor (panel b);
presenting results for an unbalanced panel of countries vs a balanced one via imputations (panel
c); and how to weight individual countries' series when aggregating them (panel d). Panel (e)
shows all 54 possible series that could have been constructed by combining those choices, with our
benchmark series in blue. This gure is discussed in Section 3.2
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Figure 3: Heterogeneity of E ective Capital Taxation in Developing Countries

(a) Four largest countries (b) Oil rich countries and China

(c) Large vs small countries (40 Mil. inhabi-
tants)

Notes: This gure shows the evolution of the e ective taxation of capital for major developing
countries and sub-samples of developing countries. Panel (a) plots the ET Rk series for the four
largest developing countries: Brazil, China, India, Indonesia. Panel (b) compares the benchmark
series to a series without China, without oil-rich countries (countries with more than 7% of GDP from
oil), and without both China and Oil rich countries. Within the sample of non-oil rich developing
countries, panel (c) compares large to small countries. This gure is discussed in Section 3.3
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Figure 4: Change in Factor Taxation vs. Change in Trade

(a) ETR K: All Countries (b) ETR L: All Countries
(c) ETR K: High-Income (d) ETR L: High-Income
(e) ETR K: Low & Middle-Income () ETR L: Low & Middle-Income

Notes: These panels shows the associations between trade and e ective tax rates. The outcome is
the e ective tax rate on capital, ET Rk , and on labor, ETR, in the left-side and right-side panels,
respectively. The top panels show the associations in all countries; the middle panels show the
associations in high-income countries; the bottom panels show the associations in low and middle-
income countries. Trade is measured as the sum of import and exports as a share of NDP. Both
the x-axis and y-axis are measured as within-country percent changes over 5 years. Each graph
shows binned scatter plots of each outcome against trade, after residualizing all variables against
year xed e ects. Each dot corresponds to a ventile (20 equal-sized bins) of the residualized trade
variable. In each graph, the line represents the best linear t based on the underlying country-year
data, with the corresponding slope-coe cient and standard error reported in the top-left corner.
For more details, see Section3.4. 41



Figure 5: Event Study of Trade Liberalization Reforms

Notes: These gures show event-studies for trade liberalization in seven large developing countries:
Argentina, Brazil, China, Colombia, India, Mexico and Vietnam. The panels correspond to di erent
outcomes: trade; e ective tax rate on capital; e ective tax rate on labor. The left-hand graphs show
the average level of the outcome in every year to (since) the event for the treated group and for
the group of synthetic control countries. The right-hand graphs show the coe cients on the "to’
(‘since’) dummies, in a regression with country xed e ects, year "to' (‘since') xed e ects, and
calendar year xed e ects. The bars represent the 95% con dence intervals. Standard errors are
clustered at the country-reform level and estimated with the wild bootstrap method. The top-left
corners report the F-statistic on joint signi cance of the post-reform dummies, with the p-value in
parentheses below. Details on methodology in Section 4.1.1and Appendix C.2.
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Figure 6: Corporate-sector Income and Mixed Income, by Development Level

Notes: This gure plots the time series of corporate-sector income and of mixed income (both
expressed as percentages of factor-price net domestic product; weighted by NDP in constant
2019 USD), in high-income vs. in low- and middle-income countries, from 1965-2018. The
left panels show the results for high-income OECD countries (N=37), and the right panels for
low- and middle-income countries (N=119). The data-set is composed of two quasi-balanced
panels. The rst covers the years 1965-1993 and excludes communist regimes, covering 85-90%
of world GDP during those years. The second covers 1994-2018 and includes former communist
countries, notably China and Russia, and accounts for 97-98% of world GDP. For more details
on sample compositions, see Section2.2

43



Table 1: Trade Impacts on E ective Taxation of Capital and Labor

\ Robustness: Speci cation Robustness:K L assignment Robustness: Individual
Benchmark and covariates to taxes and factor shares instruments
1) @ | 3 4 ) (6) ] (C)] 9 (10) (11)
Panel A: ETRg
Trade 0.040*** 0.118** 0.099** 0.129** 0.103** 0.124** 0.100** 0.116*** 0.124*+* 0.114*+* 0.324***
(0.013) (0.041) (0.040) (0.057) (0.040) (0.041) (0.039) (0.039) (0.042) (0.041) (0.113)
Panel B.ETR_
Trade 0.007  0.049* 0.038** 0.041** 0.051*** 0.052%** 0.053*** 0.052*** 0.045*** 0.046*** 0.207***
(0.005) (0.015) (0.016) (0.019) (0.016) (0.015) (0.016) (0.016) (0.015) (0.015) (0.066)
Speci cation oLs \Y \ v \Y v v v v v \Y \Y
15t stage Kleibergen- 24.57 \ 25.05 14.24 23.09 34.83 24.57 24.57 24.57 45.17 10.80
Paap F-statistic
Modi cations Remove GDP Include Include Winsorize Assign Assign Assign Only use Only use
to IV in col. (2) weights country-year  1(oil-rich)*year trade based on 0% of PIT  30% of PIT Z gravity Z Ol Dist
controls xedeects  at5%-95% corp. K-share tocapital to capital instrument instrument
N 4970 4970 \ 4970 3984 4970 4970 4970 4970 4970 4970 4970

Notes: This table presents results from estimating the e ect of trade on factor taxation in developing countries. The outcome is the e ective
tax rate on capital, ET Ry , in Panel A and the e ective tax rate on labor, ETR_, in Panel B. Trade is measured as the sum of exports and
imports divided by NDP. Column (1) presents the OLS results from estimating equation ( 5). All other columns use 1V, at the bottom of
each column, we report the 1% -stage Kleibergen-Paap F-statistic. The benchmark 1V speci cation is in Column (2), with the corresponding
1st-stage regression reported in Table A4. The remaining columns modify the benchmark speci cation of Column (2). In Column (3), we
remove the country-year NDP weights. In Column (4), we include the country-year controls described in Section 4.2.1 In Column (5), we
include interactive xed e ects between a dummy for oil-rich countries and year dummies. In Column (6), we use the trade variable which

is winsorized at the 5%-95% percentile on a yearly basis. In Column (7), we modify the assignment rule for factor tax rates, by using the
capital share in the corporate sector as the assignment for the capital share of mixed income. In Columns (8)-(9), we assign respectively 0%
and 30% of personal income taxes (PIT) to capital taxes. In Columns (10)-(11), we estimate the IV using the individual instruments Z 9avity
and z Ol Distance “ragnectively. For more details, see Section4.2. * p<0.10 ** p<0.05 *** p<0.01. Standard errors in parentheses are clustered
at the country level.



Table 2: Trade Impacts on Tax Sources (% of NDP) in Developing Countries

Total Property and Social
taxes CIT Wealth PIT  Security Indirect
(1) (2) 3) 4) (5) (6)
Trade 0.098***| 0.047*** 0.004 0.001 0.024***  0.011
(0.033) | (0.013) (0.003) (0.005) (0.006) (0.024)

15t-stage Kleibergen- 24.57\ 24.57 24.57 24.57 24.57 24.57
Papp F-statistic

N 4970 ‘ 4970 4970 4970 4970 4970

Notes: This table presents results from estimating the e ects of trade on sources of taxation, ex-
pressed as percent of NDP, in developing countries. Trade is measured as the sum of exports and
imports divided by NDP. All regressions are based on the IV model described in Section 4.2 At
the bottom of each column, we report the 15t-stage Kleibergen-Paap F-statistic. The corresponding
15t-stage regression is reported in Table A4. The outcome di ers across columns: Column (1) is
total taxes, which is the sum of direct taxes on capital and labor and indirect taxes on trade and
domestic consumption; Column (2) is corporate income taxes (CIT); Column (3) is taxes on property,
wealth and inheritance; Column (4) is personal income taxes (PIT); Column (5) is social security and
payroll (both employer and employee); Column (6) is indirect taxes, which combines trade taxes
and domestic consumption taxes. For more details on these sources of taxes, see Appendix?? For
more details on the IV, see Section4.2 * p<0.10 ** p<0.05 *** p<0.01. Standard errors in parentheses
are clustered at the country level.



Table 3: Trade Impacts on Mechanism Outcomes

National income components Factor shares
First-di.  Corporate Household  Corporate Employee Corporate Capital share Capital share
CiTrate totl. income mixed income prots compensation ETRk natl. income  corp. sector
) @ ®3) 4 ®) (6) Q) ®)
Panel A: OLS
Trade 0.002 0.040*** -0.017 0.027*** 0.006 0.056*** 0.021*** 0.031**
(0.003) (0.013) (0.011) (0.009) (0.010) (0.020) (0.007) (0.012)
Panel B: IV
Trade -0.035* 0.183*** -0.193%** 0.184**=* 0.014 0.377%** 0.161**=* 0.206***
(0.020) (0.043) (0.041) (0.036) (0.032) (0.098) (0.034) (0.048)
1%t stage Kleibergen- 38.47 24.57 24.57 24.57 24.57 24.57 24.57 24.57
Paap F-Statistic
N 3451 4970 4970 4970 4970 4970 4970 4970

Notes: This table presents results from estimating the e ects of trade on mechanism outcomes in
developing countries. Trade is measured as the sum of exports and imports divided by NDP. Panel
A presents OLS results and Panel B presents the IV results, based on the instruments described
in Section 4.2 At the bottom of each column in Panel B, we report the we report the 15t-stage
Kleibergen-Paap F-statistic. Across the columns, the outcomes dier: Column (1) is the rst-
di erenced statutory corporate income tax (CIT) rate; Column (2) is the corporate share of national
income, which is the sum of corporate pro ts and corporate employee compensation; Column (3)

is the mixed income share of national income; Column (4) is the corporate pro t's share of national
income; Column (5) is the employee compensation's share of national income; Column (6) is the
average e ective tax rate on corporate pro ts; Column (7) is the capital share of national income;
Column (8) is the capital share of corporate income. For more details on the outcomes, see Section
2.1 and Section 5.1 For more details on the instrumental variables, see Section 4.2 * p<0.10 **
p<0.05 *** p<0.01. Standard errors in parentheses are clustered at the country level.
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Table 4: Heterogeneous Impacts of Trade by Development Level

First- Corp. Mixed Corp. Employee  Corp. Natl. Corp.
ETR ETR, di. Totl. Income Prots Comp. ETRk K- K-
CIT Rate Income Share Share
1) () 3) 4 ®) (6) (7) (8) 9 (10)
Trade 0.327**  0.154** -0.053** 0.301*** -0.215**  0.185*** 0.087 0.420***  0.115** 0.136***

(0.158)  (0.054) (0.023)  (0.086)  (0.092)  (0.042)  (0.066)  (0.153)  (0.037) (0.038)

Trade 1(High-inc)  -0.430  0.116  -0.038  -0.482  0.451%* -0202%* 0274  -0.376 -0.189** -0.182*
(0.317)  (0.120) (0.050)  (0.156)  (0.160)  (0.083)  (0.124)  (0.359)  (0.070)  (0.088)

Implied coef. for -0.103 0.270***  -0.092** -0.181 0.236 -0.107 -0.187 0.044 -0.074 -0.045
Trade in High-inc. (0.236) (0.096)  (0.037) (0.152) (0.161) (0.070) (0.127) (0.231) (0.054) (0.079)
1t-stage Kleibergen- 9.67 9.67 8.73 9.67 9.67 9.67 9.67 9.67 9.67 9.67

Papp F-statistic

N 6536 6536 4069 6536 6536 6536 6536 6536 6536 6536

Notes: This table presents results from estimating the e ects of trade on ETR and mechanism
outcomes in the full sample of developing and developed countries. Trade is measured as the
sum of exports and imports divided by NDP. We estimate the IV described in equation 8. The
rst-stage regression is reported in Table A4. At the bottom of each column, we report the implied
coe cient and estimated standard error based on the linear combination of the Trade and the
Trade*1(High inc:) coe cients. We also report the 15t-stage Kleibergen-Paap F-statistic. Across
the columns, the outcome diers: Column (1) is the e ective tax rate on capital; Column (2) is
the e ective tax rate on labor; Column (3) is the rst-di erenced statutory corporate income tax
(CIT) rate; Column (4) is the corporate share of national income, which is the sum of corporate
pro ts and corporate employee compensation; Column (5) is the mixed income share of national
income; Column (6) is the corporate pro t's share of national income; Column (7) is the employee
compensation's share of national income; Column (8) is the average e ective tax rate on corporate
prots; Column (9) is the capital share of national income; Column (10) is the capital share of
corporate income. For more details on the outcomes, see Section2.1 and Section 5.1 For more
details on the instrumental variables, see Section4.2 * p<0.10 ** p<0.05 *** p<0.01. Standard errors
in parentheses are clustered at the country level.



Appendix
Appendix A Additional Figures and Tables

Figure Al: Data Coverage of E ective Tax Rates

Notes: This gure shows the coverage of our e ective tax rate data between 1965 and 2018,
globally and for high vs. low- and middle-income countries. The solid lines plot the percentage
of total population and GDP that is covered in our data (left axis). The dashed lines show the
number of countries in the data (right axis). The missing “missing' income (and population)
prior to the 1990s corresponds to communist countries, particularly China, Russia and the
ex-Soviet republics, and Vietham. In addition to limited data on public revenue, communist
country present a conceptual mismatch with our framework for factor income taxation (see
Supplementary Appendix). Other missing country-years correspond to con icts, independence
post 1965, and in a few cases to missing data.
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