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Abstract

Prior studies on the relation between corporategaxd future macroeconomic growth present
contradictory evidence. We argue this mixed evideiscat least partly due to the use of
statutory corporate tax rates which ignore the derify of tax exemptions, tax deductions,
tax enforcement and firms’ tax planning. We propasealternative tax rate measure that
aggregates cash effective tax rates of listed fiméch reflect not only statutory tax rates, but
also other features of the tax code, enforcememnt,fiams’ tax planning. We find a strong
robust negative relation between country-level aife tax rates and future macroeconomic
growth.
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1. Introduction

How does corporate tax policy affect macroeconognawth? This issue has been the
focal point of a number of theoretical and empiritacroeconomic studies and has recently
attracted significant U.S. media attention dueht® ¢turrent tax reforms. In this study, we
investigate whether and how corporate tax incesfiveax enforcement policies (which
encompasses the complexity of tax credits, tax @xems and tax deductions as well as tax
enforcement aimed at mitigating firms’ tax planningtatutory tax rates and firms’ tax
planning as captured by an aggregate country-leglsure of effective tax rates, matter for
macroeconomic growth.

A significant number of academic studies have dsvaesources to examining the
impact of corporate tax policies on the macroecon@ma cross-country setting. However,
empirical evidence from this literature is at bested (e.g. Angelopolous et al. 2007, Huang
and Frentz 2014). We propose that the mixed eviel@nprior literature is at least partly due
to its almost exclusive focus on statutory taxgale specific, prior studies on corporate taxes
typically ignore the effects of tax incentives, tarforcement and firms’ tax planning on
macroeconomic growth. Other papers study theaoborporate tax collections, rather than
just focusing on statutory tax rates, in affectingcroeconomic growth and use aggregate
corporate taxes paid divided by aggregate corpgraiBts from national income accounts.
However, profits in national income accounts argellaon taxable income thus this measure
approximates the top statutory tax rate with pagéridjustments for tax credits. Thus, this
measure ignores non-credit tax incentives suchoasiodepreciation, tax enforcement, and

firms’ tax planningt

! The importance of considering tax credits, inosrgtiand tax planning in evaluating tax policies hasgone
unnoticed in the macroeconomics literature. Fainse, Mendoza et al. (1994) point olthough there have
been significant advances in the development afitifative methods for studying complex intertemporadels,
empirical studies in this area are still lackindieble measures of actual aggregate tax rates atofaincomes
and consumption. These tax rates are necessarytbalbvelop quantitative applications of the theand to
help transform the theory into a policy-making tobhus, in this context, it seems that the rewd&odsnaking
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Moreover, incentives of firms to engage in tax plag are clearly correlated to statutory
tax rates with higher statutory tax rates creatjrepter incentives for firms to engage in tax
planning to reduce their taxes. Also, regimes \Withher statutory tax rates are likely to offer
more tax incentives, which could justify the reasonthe higher tax rate in the first place.
These arguments suggest that ignoring tax incentwvel tax enforcement is unlikely to be
innocuous and could introduce an omitted correlagedbles problem.

The main objective of our study is to develop agragate corporate tax rate measure
that encompasses the entirety of corporate tagipslitax enforcement and firms’ tax planning
activities and to evaluate its importance relativea unidimensional measure, viz. corporate
statutory tax rates, for predicting economic growaiid its importance in prior studies’
conclusions. Additionally, we investigate whethee telationship between our corporate tax
rate measure and future economic growth is caysatiploying instruments for our aggregate
corporate tax rate measure and by proposing atidgesmechanism through which corporate
taxes matter for economic growth.

We compute our aggregate corporate tax rate measuaointry-level effective tax rate,
using a bottom-up approach from firm-level finahcata of all publicly listed firms in each
country. Specifically, we compute this measurehadotal asset weighted average of the firm-
year level cash effective tax rate (ETR) where B3 Befined as cash taxes paid divided by
pretax book income. As our measure is based onlyutnticly listed firms that, in numbers,
form a small part of each country’s economy, exeaittis unclear whether cash effective tax
rates aggregated across listed firms better capheeactual tax burden faced by all

corporations in an economy as compared to stattasrgates. Moreover, since the importance

progress in the measurement of aggregate tax et be considerable Also, Riera-Crichton et al. (2016)
point out that the macroeconomics literature hasgly addressed” the implications of tax policy s.\@a@ment.
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of the listed sector varies from country to counthyis could add further noise when this
variable is analyzed across countries.

We empirically examine the relation between ourraggte corporate effective tax rate
measure (hereaftehggregate ETRand future economic growth, measured either@sGBP
growth (hereafterReal GDP growthor employment growth, in a cross-country settimat
covers 63 countries over the period 1995-2013.r@grressions include statutory tax rates as a
control variable, and therefore the aggregate catpceffective tax rate measure captures the
incremental effect of tax credits, tax exemptiafegluctions, tax enforcement, and firms’ tax
planning activities that are not reflected in thetigory tax rates (STR).

Our main analyses reveal a negative relation betwsggregate ETR and future
macroeconomic growth, but a weak and non-robustiogl between statutory tax rates and
future growth. In terms of economic significance,ome standard deviation increase in
Aggregate ETR(0.081) is associated with a decrease in fuReal GDP growtlof 0.6% and
a decrease in fututemployment growtlef 0.2%. These results are economically meaningful
given that the average one-year-ahBaaél GDP growthrate in our sample is 3.3% and the
average one-year-ahekdployment growthate is 0.2%. We find that this relation is robust
to a variety of additional controls, fixed effedtaices, to estimating regressions in changes
specification and to employing a two-stage instrotakvariables (1) approach. Our results
consistently suggest that aggregate ETR subsumeesxiplanatory ability of STR for future
growth, implying that macroeconomic growth is afést by the entirety of a country’s
corporate tax policy (including the STR) and itenf$’ tax planning activities and that a more
comprehensive measure, viz. aggregate ETR, befptuies these corporate tax effects.

To further establish causality, we propose anduatalone potential mechanism through
which aggregate ETRs affect future macroeconomisvtit. We suggest that lower ETRs

improve economic growth if businesses make more/r@riented investments as compared



to governments. Unlike profit and growth-orientedporations, governments’ objectives also
include social welfare, redistribution of wealthdgpolitical. Thus, to the extent private-sector
firms invest their tax savings more efficiently thgovernments, one would observe a negative
relation between aggregate ETRs and future macnoesic growth?

We assess the above proposition in two ways:y(Pdrtitioning the sample countries
into two groups based on government control of uggion and (ii) by examining the
relationship between aggregate ETRs and compoog&futiure real GDP growth. We find that
the negative relation between aggregate ETRs amubetc growth is primarily observed in
countries with poor government control of corruptiomplying that lower corporate tax
burdens aid macroeconomic growth when corruptiverts government funds away from
economic growth. We also find that aggregate ETRgaict mainly business investment and
personal consumption components of future real @BRvth, which are in line with our
conjecture.

We finally provide evidence on whether the growéméfits of lower aggregate ETRs
arise from corporations responding to governmetatsincentives or aggressively exploiting
ambiguities in tax rules. Towards this, our firsalysis splits the sample countries into groups
based on the likelihood that low aggregate ETRsiottwough aggressive tax planning. Both
country-level and firm-level analyses reveal th growth-benefits of low aggregate ETRs
occur mainly in countries where firms engage inraggive tax planning. As an alternative test,
we use financial constraint of a firm as an inseabfor tax planning, as Edwards, Schwab,
and Shevlin (2016) show that financially constrdirfems engage in more tax planning

activities. We find that the link between aggredaid&’s and future economic growth is mainly

2 To clarify the timing of potential effects, we @qt current year’s tax savings to impact next yervestment
plans. Since business investment is an importanpooent of GDP, this implies current year’s taxisgy affect
next year’'s macroeconomic growth (i.e., real GD&gh or employment growth). It is also importantnote

that we are not suggesting that tax planning or EoMRs create new investment or growth opportunitag

rather that low ETRs can facilitate economic groWwjhmaking more funds available for firms to invedten

such opportunities exist.



driven by firms that are financially constrainea-inding that is hard to reconcile with an
explanation based on government tax incentivessdleenclusions are also in line with our
finding that aggregate ETRs are associated withroegonomic growth mainly in countries
with poor control of corruption, as incentives offé by corrupt governments are more likely
to be opportunistic than for stimulating the ecogom

Our paper contributes to the macroeconomics liteeghat examines whether corporate
tax rates affect economic growth by introducinge&measure of country-level corporate tax
rates. Apart from showing that corporate effectae rates matter for economic growth, we
also provide evidence on why this occurs. Our tesaerturn some established evidence in
the macroeconomics literature.

Our paper adds to the burgeoning macro-accouritergiure. While existing studies in
this literature (viz., Shivakumar, 2007, Konchitchkd Patatoukas 2014a,b, Gallo et al. 2016,
Shivakumar and Urcan 2017) primarily focus on tteera information in accounting earnings,
we show that aggregate country-level effectivertd&s, also contain information about future
macroeconomic growth. Although macro-economistsehkrgely ignored information in
accounting numbers, our study and other macro-atow studies show that accounting
numbers can provide timely signals of macro-pertomoe that are incremental to other macro
data, such as those provided by Bureau of Econdmatysis or Bureau of Labor Statistics.

Our paper also contributes to the literature examgitthe economic consequences of
corporate tax planning. This literature providexedi evidence on the impact of firm-level
corporate tax planning on firm’s equity market ratuand future performance (e.g., Desai and
Dharmapala, 2009; Wilson, 2009; Hanlon and Slenm2669; Katz et al, 2013; Mironov, 2013;
Blaylock, 2016). By extending the firm-level effaet tax measure to the aggregate

macroeconomic level, we contribute to this linere§earch and also help bridge the gap



between firm-level studies and macro-level studiramining the effects of tax policies on
future macroeconomic growth.

2. Related studies and hypothesis development

2.1. Prior literature

Prior empirical evidence on the effect of corpotatees on macroeconomic growth is at
best mixed (e.g. Angelopolous et al. 2007, Huard) Ferentz 2014). Lee and Gordon (2005)
examine a sample of seventy countries over theogetbD80-1997 and find that statutory
corporate tax rates are significantly and negatiassociated with economic growth rates.
Examining the effect of a variety of taxes (e.grporate, personal, consumption, and property
taxes) on economic growth among OECD countriespldret al. (2011) find that corporate
taxes harm the economic growth the most mainlytdtieeir effect on total factor productivity
and investment. Mertens and Ravn (2013) use negratgicords such as presidential speeches
and Congressional reports in the U.S. to exogegadshtify shifts in tax policy and find that
cuts to corporate tax rates increase private s@otestments and improve GDP growth.

In contrast to the above findings, Harberger (1%6#) Mendoza et al. (1997) evaluate
the effect of direct and indirect taxes on econognamvth and conclude that tax policy is an
ineffective instrument to influence growth. Eastenhd Rebelo (1993) find tax rates on capital
income (measured as taxes on labor income, cogeprafits and capital gains/GDP) to be
insignificantly related to GDP growth once initiacome levels of a country are controlled
for.3 After controlling for simultaneity in the relatidetween growth and fiscal policies, Agell
et al. (1997) report an insignificant relation beem total taxes (as a share of GDP) and growth.

Further, in line with some earlier studies, Angelopis et al. (2007) document a negative

8 Some macroeconomic studies, such as Easterly abhellR (1993) and Mendoza et al. (1997), study the
combined effects of taxes on labor income, capitéhs and corporate profits. But the economic-ghoeffects

of personal taxes differ from those of corporateesa as each tax structure has a different effedtrms and
households’ economic decisions (OECD, 2010). Tleegfthese studies do not directly speak to thevigro
effects of corporate taxes.



relation between total taxes (as a share of GDR)eaonomic growth. However, when they
disaggregate total taxes and focus on corporaésaixey find statutory tax rates to be weakly
positively associated with economic growth. Widm&R@01) report a similar positive relation
between corporate tax revenues (as share of totaktenues) and economic growth.

2.2. Hypothesis development

2.2.1. Effective tax rates versus statutory tax rates

One possible explanation for the mixed findingstloa effect of corporate tax rates on
future macroeconomic growth in the prior literatig¢hat these studies employ noisy proxies
for the tax burden faced by corporations. Mostefse studies use the top corporate statutory
tax rate in a country to measure corporate taxdsyra/hich is relatively simplistic and, as it
ignores tax deductions, credits, incentives angtamning, is not necessarily reflective of the
actual rate of taxes paid by firms on their ecomoeairnings. This is an important concern, as
countries with higher corporate tax rates mighowlimore tax incentives, justifying the
existence of higher tax rates in the first pladeisTuestions the basic premise of prior studies
that firms in higher statutory corporate tax ratargries pay greater taxes. Also, as incentives
to tax plan and take advantage of government'siragntives are greater when statutory
corporate tax rates are higher. Therefore, analybed ignore the effects of tax
credits/incentives and tax planning are likely tdfexr from omitted correlated variables
problems.

We address this problem by developing an aggregassure of effective tax rates, cash
taxes paid divided by pretax book income, usingttoln-up approach as done in prior studies
of aggregate earnings (e.g., Kothari, Lewellen aNdrner 2006, Shivakumar, 2007,

Konchitchki and Patatoukas 2014a,b). The macrotatowy studies have shown, primarily in

4While some studies (e.g., Mertens and Ravn 2043} hsed aggregate corporate taxes paid dividaddmggate
corporate profits from national income accountmtasure the actual rate at which firms pay the&daprofits
in national income accounts are based on taxabterie with adjustments and not financial (book) aakbased
profits and thus essentially this measure approddmstatutory tax rates (possibly adjusted forctaxits).
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the U.S context, that aggregating firm-level datafihancial reports provides incremental
information about macroeconomic performance.

Our ETR measure uses data from only publicly lisbeds and since the importance of
publicly listed firms vary across countries, itpessible that aggregating effective tax rates
across listed firms might not improve upon statutoorporate tax rates in a cross-country
setting aimed at investigating the growth effectafporate taxes.

Thus, our main hypothesis stated in the null frerthat:

H1: Aggregate effective tax rates of publicly listeidms contain no incremental
information about future macroeconomic growth avese reflected in statutory tax rates.

The alternative prediction to H1 is that aggregeftective tax rates of publicly listed
firms, but not necessarily statutory tax rates atiegly predict future macroeconomic growth.
This alternative is based on the presumption thaafe sector firms are more efficient than
the government in investing for economic growtthr@ughout, ‘investment efficiency’ refers
to the ability of investments to drive future ecomo growth). If firms invest funds saved
through lower taxes in productive activities withie economy, then lower ETRs would lead
to greater future economic growth. However, sumbnemic growth would also be achieved
if government limits firms tax planning activitiesd invests the resultant tax collections in
growth-oriented or productivity-enhancing activitiésuch as in infrastructure, education,
utilities, legal system).Note that we are not suggesting that corporatan governments
necessarily invest in the same activities, althosmine government spending could substitute

for corporate sector investments (e.g., energy uyrtioh and distribution, transportation). If

5 These expenditures are labeled productive govarhmeenditures by Kneller et al. (1999) and Angeldus

et al. (2007). Specifically, education, health, &odising expenditures are classified as produgioxernment
expenditures because they increase the size amduginaty of the labor force, defense, transportdan
communication. General public services expenditames also classified as productive government spgnd
because some of the expenditures increase tharsizproductivity of the labor force increasing gtiowSocial
security and welfare expenditures, expenditure etreation and on economic services are classifeed a
unproductive government services (Kneller et a@9)9
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government investments are as efficient in enhangimowth as those made in the private
sector, then we expect little relation between EHRd future economic growth. This is

because, in such a case, economic growth woulchbariant to whether it is fueled by

investments made by private firms (using tax sas)ingr by governments (using funds
collected through limiting tax deductions or enfogctax rules rigorously). We conduct several
tests to provide evidence on the veracity of tssuaption.

2.2.2. Taxincentives versus tax planning as aha@ation

Evidence supporting the alternative hypothesisachin stem either from tax laws that
allow tax deductions and tax credits or more agivedax planning activities by managers. In
other words, lower aggregate ETRs could arise fdher governments intentionally offering
tax incentives to firms to undertake investment& (@ccelerated depreciation, bonus
depreciation, investment and R&D tax credits) amfrgovernments loosely enforcing tax
rules, creating incentives for firms to aggressivalk plan to exploit ambiguities in tax laws
in unintended ways. Both these alternatives fouced corporate tax payments could explain
potential associations between corporate ETRs ahde economic growth. For instance,
government tax incentives could stimulate firms/@stment activities which in turn lead to
future economic growth. Alternatively, firms’ aggegve tax planning could temper the adverse
consequences of inefficient or corrupt governmeartd channel resources towards more
growth-oriented activities.

These arguments lead us to our second hypothesish wtated in the null form, is:

H2: The effect of aggregate ETRs on future macroecangmwth equally arises from
both government’s tax incentives and aggressivparate tax planning.

3. Research design and sample selection

3.1. Research design



We estimate the following OLS model to examine dissociation between aggregate

effective tax rates and country-level macroeconagnievth:
Growth; 1 = ay + a;Aggregate ETR;;

+ a,Statutory tax rate;; + azControl variables;; + Country fixed

—effects + Year fixed — ef fects + error (D
whereGrowth;; 4 is eitherRealGDP or Employment growtfor country i from year t to year
t+1. We specifically focus on two widely-used meaasuof economic growth, namely, real
GDP growth and employment growtReal GDP growths the proportional annual change in
real GDP measured at constant 2011 prices, viriployment growtlis measured as the
annual change in percentage of population emplof#dnacroeconomic data are obtained
from Penn World Tables. We obtain identical coniclos using real GDP per capita growth as
an alternative growth measure. The main variabfesiterest in the above regression are
aggregate corporate cash effective tax radggiegate ETR and the top statutory corporate
tax rate Statutory tax rate in year t for country.f To computeAggregate ETR we first
measure firm-level cash effective tax rates as:

CTP;;

Firm — level ETR;; = WBXN (2)

whereCTR; is cash paid for taxes for firm j in year t (Thanmdkeuters Eikon item Cash Taxes
Paid) andPTEBX: is the pre-tax earnings before special itemsifan f in year t (Thomson
Reuters Eikohitem Net Income before Taxes — Total Special ler@®nsistent with prior

literature examining firm-level tax planning (foxaemple, Chen et al. 2010), we exclude

6 The statutory tax rate reflects the top margia# when a progressive rate structure is used. ald-bollect
statutory corporate tax rate information from KPMf@bal tax tools and resources, Organization fayrBemic
Co-operation and Development (OECD) Tax Databadevarious governmental internet resources. Thess ra
include state and province level statutory corpotax rates.

7 We obtain firm-specific financial information frothe Thomson Reuters’ Eikon platform instead of the
Compustat database due to more extensive dataagw/ef Eikon. Data coverage is better in Eikon than
Compustat even for the U.S. Our results remainiigigkely similar when we conduct our analyses with
observations from Compustat but our sample sizeedses by 137 country-year observations.
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observations with negativeTEBX: as well as negativ€TR; (i.e., tax refunds), as negative
values of effective tax rates are difficult to eaomcally interpret. We also constraiRirm-
level ETR0 be less than 1 to eliminate outliers. We usé taxes paid rather than total accrued
tax expense as deferred tax payments represemntyreriod cash tax savings. We then
calculate our aggregate ETR measure by computisgt-ageighted averages Bfrm-level
ETR: across all firms head-quartered in country i fearyt. Because Equation (1) includes
Statutory tax rate Aggregate ETRcaptures the incremental effect of tax crediteneptions,
deductions specific to taxable income, enforcenmemd, firms’ tax planning activities that are
not reflected in the statutory tax rate. If aggtegETRs incrementally matter for future
macroeconomic growth as predicted in the altereativH1, we expect, to be significantly
negative. Instead of including aggregate ETR, walcchave alternatively defined our tax
measure as the difference between the STR and ETRYTR — ETR). However, as shown in
the appendix, regressions that include this vagiaddbng with Statutory tax rate are,
econometrically equivalent to including aggregafEREand statutory tax rate as separate
variables. We present results under both approdohlesv. If statutory tax rates matter for
macroeconomic growth, we expectto be significant in Equation (1).

Our regressions also control for real GDP growtld gopulation in year t. These
variables are included to control for mean reversioeconomic growth and growth potential
of countries, respectively. We include country fixaffects to control for time-invariant cross-
country differences in institutional features amegelopmental activities that have been shown
by prior literature to be associated with econogrimwth rates. Although during our sample
period, statutory corporate tax rates exhibit witbountry variation over time for most of the
sample countries, allowing for potential identifica of the corporate tax effects on growth, it
is possible that the inclusion of country fixedeets subsumes the tax effects. Such a situation

leaves the true relationship between corporatestared macroeconomic growth unidentified.
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Therefore, to obtain a clearer identification o ttorporate tax effects on macroeconomic
growth, we also estimate models without countrgdieffects. We include year fixed-effects

in the model to control for macroeconomic condiicguch as worldwide macroeconomic
shocks. Finally, to control for serial correlatisuithin each country, we present t-statistics
based on clustering observations at the countel fev all regressions. When we alternatively
use Newey-West standard errors with five lags,tth@ues are slightly larger in magnitude.

Our conclusions also remain unaffected if we alitmely include five lags of the dependent
variable as controls for serial correlations.

3.2. Sample selection

We start our sample selection process with 77 cmsfor which we have firm-level
financial statement data between 1995 and 2013 Hikon® We start the sample period with
1995, as data necessary to calculate ETR for mamgtdes are unavailable before 1995. We
end the sample in 2013 as data for one-year-alesld@DP and employment growth are
available through the Penn World Tables only ki# £nd of 2014. As the unit of observation
in all our analyses is the country-year, the fisainple includes a maximum of 19 annual
observations for each country.

From our initial sample of public firms with availe data on Eikon and Compustat
Global (for the 15 countries mentioned in footn8jewe exclude observations with missing
cash taxes paid or pre-tax income before speemlst Finally, we require a country-year to
have at least 10 observations to calculate our @nmggregate ETR measure. After these
exclusions, our sample contains 854 country-yeaendations covering 63 unique countries

in years between 1995 and 2013.

8 While randomly checking data in Eikon against @ava reported in firm’s annual reports, we obsentved

cash taxes paid data had an erroneous sign for Somein the following 15 countries: Australia, Bgladesh,
Bosnia and Herzegovina, Bulgaria, Chile, Chinaphmekia, Kazakhstan, New Zealand, Peru, PortugasiRu
Serbia, Tunisia, and Ukraine. For these countriesea we obtain cash taxes paid data from Comp@tial.

While our overall conclusions are unaffected if use cash taxes paid data from Eikon for all coastrthe
statistical significance of the results are wedkan those reported here.
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Even though we use a panel dataset covering sesaratries and years, when including
country and year fixed effects, our regressionstifiethe associations using within-country
time-series variation in statutory tax rates angreagate ETR measures and relates these to
variations in future macroeconomic growth measures.

3.3. Data description and descriptive statistics

Table 1 provides the distribution of the countrydkeobservations by year. The number
of countries included in the sample generally iases over time, reflecting the improved
coverage of firms in Eikon and Compustat GlobalisTihme trend in data coverage should,
however, not affect our conclusions as all analyselsde country and year fixed effects. The
number of country-level observations in any givearyvaries between a low of 17 for 1995
and a high of 64 for the years 2010 and 2012.

Table 2 reports overall (Panel A) and country-lefRdnel B) descriptive statistics for
our sample. The average country has 14 annual \aigers. Further, fourteen countries
(Canada, Denmark, Hong Kong, Ireland, Israel, Japdatherlands, Singapore, Sweden,
Switzerland, Taiwan, Thailand, United Kingdom ar tUnited States) satisfy our data
selection requirements every year. These courdaastitute 31% of our final sample.

Average annual real GDP growth across the courngi@8% with most countries having
positive real GDP growth during the sample perifite average employment growth is 0.2%
across the countries. These averages, however, digleficant time-variation within
economies. The cross-country and over time variatin economic growth provide a strong
setting for us to examine the role of corporatesasn economic growth.

The average statutory tax rate across countrig8.B%, with Oman having the lowest

corporate tax rate of 12% and United Arab Emiratgmsing the highest average statutory tax
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rate of 55% over the sample perfbilhe average ohggregate ETRs 21.9%. Comparing this
figure to the averag8tatutory tax rateof 28.8% implies that firms tend to pay about 6.8%
28.8% - 21.9%) lower in taxes than the amount theyld have paid had their financial profits
been fully taxable. Surprisingly, for ten countriee find that average effective tax rates are
greater than statutory tax rates suggesting th#itgise countries, firms actually pay more cash
in taxes than that suggested by their financiabime. This could arise, for instance, when
certain expenses on the income statement arexndethuctible.

Panel C of Table 2 provides univariate Pearson@pehrman correlations among our
variables of interest. We find thaiggregate ETRs significantly and negatively correlated
with both real GDP and employment growth variab@s.the other hand, statutory tax rates
and future economic growth are not significantlyretated with the exception of a modest
negative Spearman correlation between statutorydtes and future employment growth.
Aggregate ETRs also positively correlated with statutory caigte tax rates suggesting that
countries with higher statutory corporate tax raesalso countries where firms face greater
corporate tax burdens. These correlations providili support on the relative importance of
aggregate ETRs and statutory tax rates in expligiowth.

4.  Empirical findings
4.1. Validation of aggregate ETR proxy

To evaluate whether aggregate effective tax ratgtemmore than statutory tax rates for
capturing corporate tax effects, we directly testtelative importance @fggregate ETRnd
Statutory tax raten explaining corporate tax collections acrossntnes. This test acts as a

validation of Aggregate ETRind Statutory tax rateas measures for aggregate corporate tax

9 UAE does not have federal corporation taxes, bahemirate in UAE issues its own tax decrees.obign in
theory these emirate-level decrees impose tax @mnttome of all corporate entities, in practice tdve is only
enforced on foreign oil companies engaged in théoeation and production of oil and branches oéfgn banks.
This results in the aggregate effective tax ratdf&E working out to a relatively low 8.8% in comson to the
maximum statutory tax rate of 55%.
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burdens in an economy.

Using corporate tax revenues (scaled by GDP) obtlafrom OECD tax database, we
estimate a model similar to Equation (1), exceptreglace macroeconomic growth with
corporate tax revenue as the dependent variabéeréults in Table 3 show that statutory tax
rate is at best marginally (one sided p-value Q) rglated to corporate tax revenues when
country and year fixed-effects are not included statistically insignificant when fixed-effects
are included. These findings raise questions atheuvalidity of statutory tax rates to capture
tax burden of firms. In contrast, there is a sigaifit positive association between aggregate
ETR and contemporaneous corporate tax revenugsuriicular, the coefficient oAggregate
ETRis 0.020 {-statistic = 2.47). In terms of economic significapa one standard deviation
decrease in aggregate ETR reduces GDP deflatedrateptax revenue by 0.15%, which is
economically large given that average GDP scalagarate tax revenue is 3.10% in our
sample. This result is noteworthy as the regressomrols for statutory tax rates as well as
country and year fixed effects, suggesting thatabserved effects foAggregate ETRare
incremental to other factors affecting corporatedallections.

4.2. Relation between aggregate ETRs and future macroeconomic growth

We next turn our attention to testing Hypothesis Wk report a number of different
specifications in Table 4 and Panel A (B) repcetuits using real GDP (employment) growth
as the dependent variable. In the real GDP groeghession in column (1) that excludes our
measure of aggregate ETR and no fixed effects,ineethat the coefficient on the statutory
corporate tax rate is —0.023 (t-statistics = 5).7Although this negative relation is consistent
with the findings in Lee and Gordon (2005), untalbed results reveal that this coefficient
turns insignificant when additional control varieblbased on Mankiw et al (1992), Barro
(1997), and Lee and Gordon (2005) are added toetiression (see Section 4.3.1 for the list

of the additional control variables). The negatreéation also does not carry over to the
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employment growth regression as seen in columof(Panel B. These results suggest that the
relation between statutory tax rates and futurerosonomic growth is at best weakly
negative, but that this relation is not robust.sTinference is also corroborated by regressions
that include fixed effects in column (2) of botmpés, where the coefficients &tatutory tax
rate are statistically insignificant in both the redDB and employment growth regressidhs.
These findings highlight the fragile nature of tleation between statutory tax rates and
macroeconomic growth and are consistent with theedhievidence in prior literature where
inferences on growth effects of statutory corpotaterates are sensitive to methodological
choices.

To test our arguments that the coefficient on SJRiased due to the exclusion of tax
credits, tax exemptions, tax deductions, tax eefmient and firms’ tax planning, we repeat the
above regressions after including the differencevéen STR and aggregate ETR (i.e,
Aggregate tax diff as an additional variable. Inclusion éfggregate tax diffhas the
econometric effect of directly including the coateld omitted variable when STR is in the
regression on its own. In this specification, oguenents predict the coefficient on STR to be
negative and the coefficient @dxggregate tax diffo be positive, but of equal magnitude (see
Appendix). Results in columns (3) confirm thesedptons. In Column (4), when we include
fixed effects, the coefficient on STR turns insfgrant in real GDP growth regression
consistent with our findings in Column (2), but teefficient onAggregate tax dif€ontinues

to be positive and significant for both proxiegudtire macroeconomic growth, suggesting that

10 To examine whether inclusion of country fixed effesubsumes the explanatory power of relativeheti
invariant statutory tax rates, we split our sanggantries into two groups based on the median nuwibEmes
statutory tax rate is changed by a country in @mme period. If country fixed effects over-contfot time
invariant tax rates, we should find an insignificaoefficient forStatutory tax ratgrimarily in countries that do
not vary their statutory tax rates much and natdantries that have above median changes in statiso rates
(i.e., have changed tax rates at least 4 time995-2013 sample period). In untabulated analysesfivd that
the coefficient onStatutory tax rates insignificant for both sets of countries, sudges that the lack of
significance forStatutory tax ratés not exclusively due to lack of time variationstatutory tax rates.
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tax credits, deductions, etc significantly affadiufe macroeconomic growth even when time-
invariant country characteristics are controlled'fo

In columns (5) and (6) of both panels we inclédgregate ETRN its own. With and
without fixed effects, the coefficient okggregate ETRs significantly negative in both the
real GDP and employment growth regressions. Inmnki(7) and (8) of both panels, we
include bothAggregate ETRand the statutory tax rate as explanatory varsalihe the
regressions. In column (7) we find a strong negativefficient on ouAggregate ETRn both
regressions of real GDP and employment growth. Chedficient onStatutory tax raten the
real GDP growth regressions (excluding fixed efgtirns insignificant wheAggregate ETR
is included, consistent with the analysis in thepaplix indicating a potential omitted
correlated variables bias when aggregate ETR isomdidered in the analysis. T8&tutory
tax ratecoefficient turns weakly positive in the real GB®wth regression that includes fixed
effects (Column 8) and is statistically insignifitan all regressions of employment growth.
In terms of economic significance, the coefficieht0.071 in the one year-aheReal GDP
growthregression and -0.020 in the one year-altgagloyment growthegression (Column 8
in panels A and B) suggest that a one standarctievidecrease in aggregate ETR (0.081) is
associated with an increase in real GDP growth@¥0and an employment growth of 0.2%.
These effects are economically meaningful given éwarage real GDP growth in our sample
is 3.3% and the average employment growth is 0.2%.

For the remainder of the paper, we report resutisifregressions that include both
aggregate ETR and STR (i.e., the specificationSatumns 8) rather than from regressions
that include STR and\ggregate tax difas we wish to examine whether aggregate ETR
subsumes the effects of STR. Our findings showabgtegate ETR subsumes the explanatory

ability of STR for future growth. It is importarm hote that we are not claiming that STR is

1 The predictions from the Appendix need not apphewfixed effects are included in the regression.
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irrelevant for taxes, but that aggregate ETR previd better measure that captures the entirety
of corporate tax policy effects, including the ettearising through STR.

While population level is significantly and posély linked to real GDP growth, its
impact on employment growth changes according tethdr we include fixed effects. In sum,
our results provide robust evidence that aggrelg@is, but not necessarily statutory tax rates,
are significantly and negatively associated witlurdoy-level macroeconomic growth. In
untabulated analyses, when we replace the 1-yeartlygmeasures with growth in each of the
2nd to 8" years, we find weakly significant coefficients Aggregate ETRn years 2 and 3
year-ahead growth. This result is at least parniy tb fixed effects subsuming persistent tax
effects on growth. This finding also boosts conficke that our results for 1-year growth are
unlikely to be driven by persistent omitted cortethvariables.

4.3. Robustness checks

4.3.1. Correlated omitted variables

There appears to be little consensus in the piierature on the choice of control
variables in country-level predictive regressiomsrhacroeconomic growth. So, we check the
robustness of our resulis additional controls and alternative economedpproaches. First,
we follow Mankiw et al (1992), Barro (1997), andeLand Gordon (2005) and extend our list
of control variables to include real GDP, HumanidpGovernment consumption, Exports /
Imports, Rule of law, Inflation rate, Populatiorogith, and Aggregate investment (variable
definitions are in Table 5%.

Panel A of Table 5 shows that the coefficient Aggregate ETRcontinues to be
significantly negative in the extended regressiangd remains largely unchanged from those

reported in Table 4. The coefficient SBtatutory tax ratés unexpectedly significantly positive

2We obtain these additional control variables froemPWorld tables with the exceptionRiile of Lawwhich
is obtained from the Worldwide Governance Indicatproject websitelnflation rate, which is obtained from
The World Bank, andggregate investmenivhich is obtained from Compustat.
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in the future real GDP growth regression, whichsjiay reflects the endogentiy in this variable
arising from governments adjusting corporate tagsé@n anticipation of economic growth or
recessions. With the exceptionlafg(Real GDPjandGovernment consumptiptie additional
control variables tend to have insignificant coméfints. The negative coefficient on
Government consumptidag consistent with increases in government spenadversely affect
future macroeconomic growth, an assumption undeglyil (discussed further in Section 5).

In untabulated analyses, we also considered th&i2R growth rate averaged (equally
weighted or real GDP weighted) across all othentotes as an additional explanatory variable
to proxy for global economic growth. This varialtias an insignificant coefficient in the
regressions and its inclusion does not affect &yioconclusions. We also included aggregate
earnings changes and aggregate accruals (defindte assset-weighted averages of annual
change in earnings or accruals scaled by saleayiditional control variables. Inclusion of
these variables leaves our main results largelyhammged. Our results are unaffected by
including more lags of real GDP growth. For ins@nwhen we include five lags of real GDP
growth as control variables, the coefficientAggregate ETR1 Table 4 is is -0.065 (t-stat = -
2.87) in future real GDP growth regression and20.@-stat = -2.54) in future employment
growth regression.

4.3.2. Changes analysis

When we estimate Equation (1) using a changes fegion, we find from Table 5,
Panel B, thaAggregate ETRontinues to be negatively associated with bothroeconomic
growth proxies. This result increases our configethat our earlier results are unlikely to be
driven by omitted correlated variables. In conttasthe robust results for ETR, we find the
coefficient on changes in statutory corporate te iis insignificant in both regressions of
growth, which corroborates the fragile nature @& thlationship between statutory corporate

tax rates and macroeconomic growth.
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4.3.3. The impact of the U.S.A. and China

The U.S. contributes the highest number of firmryegel observations to our sample.
Although this should not matter for our country-ykavel analyses, we confirm in untabulated
results that our findings are robust to droppingestsations from the U.S. Our conclusions also
remain unaffected when we exclude observations fetina, to take into account the fact that
the Chinese economy is heavily regulated and clbedrby the government and a large portion
of firms in China are state-owned enterprises.

4.3.4. Presence of multinational corporations

Our sample includes both domestic and multinatiéinals (MNCs). But since the ETR
measure for multinational firms is based on worlikvearnings and worldwide cash taxes, this
could attenuate our results if MNCs primarily saaees in lower tax foreign countries and
their tax savings are not repatriated and reindesteghe home country. However, if MNCs
engage in more tax planning than domestic firme (@dutheir ability to transfer profits across
jurisdictions) and invest such tax savings in tig@ime country, then including MNCs would
make the ETR-macroeconomic growth relation strongéer removing multinational firms
(we define MNCs as firms that Worldscope reportshaging current or deferred foreign
income tax expense), we obtain results that are mansistent with the latter explanation and
our earlier conclusions remain unchanged.

4.3.5. The impact of earnings management

As our ETR measure is based on reported earninggens, it could potentially be
affected by accruals management. This would meénélgduce noise in the analysis as long as
accrual management by firms does not proportioraignge current period taxes. However,
our earlier inferences could be potentially affdcté overstated (understated) profits
systematically deflate (inflate) values Afgregate ETRand such manipulated profits affect

future macroeconomic fundamentals (e.g., Shivakur®@®7, Konchitchki and Patatoukas
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2014a,b; Shivakumar and Urcan 2017). To directst the sensitivity of our results to
controlling for accruals management, we re-estiniafeation (1) after including aggregate-
level discretionary accruals as an additional adntariable. We measure aggregate-level
discretionary accruals by first estimating the perfance-adjusted discretionary accruals
model of Kothari, Leone, and Wasley (2005) for eich-year and then averaging these on
an asset-weighted basis for each country-year.duidged results show that while aggregate
discretionary accruals are significant (insignifigain the real GDP growth (employment
growth) regression, inclusion of this variable doesqualitatively change our main results.s.
4.4. Endogeneity concerns

Theoretical literature in economics suggests thssipdity of a strong endogeneity
element in the choice of fiscal policy, implyingthhe regressions reported above could suffer
from either a reverse causality or a simultanei&g l§e.g., Barro, 1990). Further, although we
find our regression results to be robust, it issfiue that there are unobserved time-varying
country characteristics that cause our aggregafe E€asure to be correlated with future
macroeconomic growth.

To directly address these concerns, we use amimstrtal variables regression approach.
We implement this test using two instruments fayragate ETR. First, we use the number of
visits or required meetings with tax officials ircauntry-year. While this measure is directly
related to intensity of tax authorities’ oversigimd enforcement and thus, inversely correlated
with firms’ ETR (as required by the inclusion critg, there is little reason to expect the level
of this variable in a specific country-year to liedtly related to future macroeconomic growth
(satisfying the exclusion criteria). The secondrunsent follows Lee and Gordon (2005) and
is calculated as the distance-weighted averagggregate ETR in other countries within the
same year. For each country and year, we compiugeirtetrument by weighting other

countries’ contemporaneous aggregate ETR measyrd®elinverse of the logarithm of the
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distance between the two countries’ capital citibile the competition to attract businesses
should cause tax incentives and enforcement ofiatopto be correlated with those of nearby
countries (satisfying the inclusion criteria), tiggregate ETRSs in other countries should have
virtually no effect on the future macroeconomic wtio rate of a country (satisfying the
exclusion criteria). This is especially true whée tconcerned country is small relative to
regional and world economy, making the weightedaye of effective tax rates elsewhere a
good instrument for the local effective tax rateanel A of Table 2 shows that the average
number of visits or required meetings with tax@#ls in a country-year is 1.59 and the average
of aggregate ETRs in other countries is 0.214 whch surprisingly, is close to the average
aggregate ETR of 0.219.

The results from the IV regressions are reportefiainle 6. In the first-stage regression,
we find that our aggregate ETR measure of a spamiiintry is strongly related to the number
of tax office visits and the distance-weighted agermeasure of ETR in other countries. The
Kleibergen-Paap LM test for whether the model idarAdentified is strongly rejected at less
than the 1% significance level. This result suggdisat our excluded instrumental variables
are strongly correlated with aggregate ETRs. Tlegldergen-Paap Wald F statistic test of weak
instruments reveals an F-statistic of 55.70, whglfar greater than the 10% Stock-Yogo
(2005) weak ID test critical value of 19.93. Thiatsstic rejects the null that our instrumental
variables are only weakly correlated with aggredaI®s. Also based on the Sargan-Hansen
test of overidentifying restrictions, we cannotegdj the null that the instruments are
uncorrelated with the error term and that the edetlinstruments are correctly excluded from
the estimated equation. These tests confirm tlatrstruments employed are valid and that
the model is fully identified.

In the second-stage regression, we find a statlbtisignificant and negative relation

between the instrumented aggregate ETR and futamraaconomic growth. The coefficient
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on the instrumented aggregate ETR measure is -@atQ®al GDP growth regressions and -
0.034 for employment growth regressions, which @mparable to the OLS coefficients
reported in Table 4 of -0.071 and -0.020, respebtivThe IV regressions confirm that the
relation between aggregate ETR and future macragomngrowth is robust to controls for
endogeneity concerns. In untabulated analyses,|seecansider each instrument separately
and continue to find a strong negative relatiorneen the instrumented aggregate ETR
measure and future macroeconomic growth.
4.5. Implicationsfor prior studies

As discussed earlier, most prior macroeconomidasutave relied on statutory tax rates
or on the ratio of tax revenues to GDP to studgctff of governments’ tax policies. We argue
that ETRs better capture corporate tax policieBgreament, and firm’s tax planning. We re-
examine the evidence in Mendoza et al. (1997) usurgaggretae ETR measure. Mendoza et
al. find that tax rates on factor incomes and comgion tend to be insignificantly related to
GDP per capita growth. They interpret their reswds supporting Haberger's (1964)
superneutrality conjecture that tax policy is agffiective tool to influence economic growth.

Mendoza et al. (1997) rely on effective tax rates donsumption, labor income and
capital income computed from national income act®and revenue statistics. These effective
tax rates, based on an approach proposed by Merdata(1994), approximate tax revenues
from each source (viz., consumption, labor incoamg capital income) divided by the pre-tax
value of the corresponding source. Specificallg,dbnsumption tax rat&#&xcor) is computed
as the total of general taxes on goods and serpilossexcise taxes divided by pre-tax value
of consumption, where the pre-tax value of consionpis given by the total of private
consumption and government consumption expendittgpsrted in the national income
accounts minus the total of excise taxes, genaraston goods and services, and employee

compensation paid by producers of government sesvi€he effective tax on labor income
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(Taxlab is the sum of household’s average tax on thegenar salary income, their social
security contributions and their payroll taxes,idid by the total of wages/salaries and
employer’s contribution to social security. Lastlige tax rate on capital incom€&axcap is
defined as the total of capital income taxes pgithtividuals and corporations divided by the
operating surplus of the economy. The sources gitalaincome taxes considered in
computation ofTaxcapare (i) taxes on capital income for individual§), taxes on income,
profits, and capital gains of corporations, (igcurrent taxes on immovable property and (iv)
taxes on financial and capital transactions. Meadsizal. (1997) do not distinguish between
the tax rates on corporate profits and individaaes on capital gains and document that taxes
on capital income are unrelated to GDP per capaaitn. However, this difference might be
important because businesses face different effe¢tix rates compared to individuals and
have different incentives to respond (via tax piagrand real corporate decisions) in a timely
manner to government’s tax policies.

We replicate the Mendoza et al. (1997) analysisunsample period and extend their
analysis by additionally considering our aggred@I& measure as an explanatory variable for
GDP per capita growth. Following Mendoza et al.9@) we restrict the analysis to OECD
countries and compute the dependent variable asvisage GDP per capita growth over a
five-year period. But, in line with our earlier dyses, we also report results based on one-
year-ahead GDP per capita growth as the dependeabie.

The results from this analysis are presented ineTabWe initially replicate Mendoza et
al (1997) results for our sample peridConsistent with the Mendoza et al. (1997) findings

in Column (1) we observe that initial income (GD#941) is the only statistically significant

¥ Mendoza et al. (1997) cover the time period 1968X90. Since the data to compute our aggregateredagure

are unavailable for that period, we re-examinectheclusions of Mendoza et al. (1997) for our sanpelieod of
1995 to 2013. Mendoza et al. (1997) control foti@hinational income (GDP values in 1965) in theigressions.
Instead, we include the logarithm of the GDP vainek995 as our sample period starts in 1995 and/arg to
minimize the effects of extreme GDP values. Ourctigsions are unchanged when GDP values are included
without logarithmic transformations.
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variable in the regression. Specifically, the ciogghts on all tax measures are insignificant.
When we extend the Mendoza et al. (1997) regregsiamclude aggregate ETR, we find in
Column (2) that the aggregate ETR is significaatiyl negatively related to average GDP per
capita growth. The significantly negative coeffiticontinues to hold when we estimate the
regressions using annual growth rates and reptétéa hational income with country and year
fixed effects, as done in our previous analyses. r@sults cast doubt on Harberger's (1964)
superneutrality conjecture at least with regardsotporate taxes and points out that aggregate
ETRs negatively predict future macroeconomic growth
4.6. Further analysis of assumptionsunderlying H1

An assumption underlying H1 is that the privatepooate sector, on average, is more
efficient than the government sector in spendingéting leading to economic growth. To
provide further evidence on H1, we test the follmyvcross-sectional predictions of the
assumption underlying the hypothesis: (1) The agpgee ETR - macroeconomic growth
relation is stronger in countries with poorer cohtsf corruption, (2) Lower corporate taxes
and thus ETRs occur mainly through investments ibipsf and so is primarily related to
business investments and personal consumption aoenp® of real GDP growth and (3)
Investments by the corporate sector lead to ineck#sbor productivity and utilization. The
following sub-sections explain and test these otexhs.
4.6.1. Control of corruption

We use ‘control of corruption’ to proxy for relagiefficiency of investments by private
firms and governments based on the premise thaimtoand bureaucratic governments will
fritter away tax collections on unproductive invaents. In countries with poor control of
corruption, corporate tax payments are partly aae#ht loss to the economy and we predict
that in such countries, investments of corporatioh their tax savings can boost economic

growth. On the other hand, in countries with lowraption and bureaucracy, government
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investments can support economic development akiptively and efficiently as investments
by the private sector. Thus, lower corporate taxéisese economies may make little difference
to economic growth.

We test these predictions by re-estimating Equdtigrseparately for poor- and strong-
corruption control countries, where countries asdindéd as strong- or poor control of
corruption countries based on whether their conwblcorruption index from World
Governance Indicators is above or below the samgléian. The results, reported in Table 8,
Panel A, indicate thatggregate ETHS significantly and negatively associated wittufe real
GDP growth as well as employment growth only in poorruption control countries. The
relationship betweeAggregate ETRind future economic growth is insignificant in ctoies
with strong control of corruption, suggesting tlmsuch countries, both governments and the
private sector are equally efficient in investimg §rowth. Thus in such economies, whether
firms pay taxes that are subsequently investethéygovernment or whether firms invest such
tax-savings themselves have similar effects on @oangrowth. The coefficient o8tatutory
tax rateis insignificant in all regressions, again castawubt about the robustness of the
relationship between statutory tax rates and ecangnowth. Overall, these results suggest
that the earlier documented link between aggreBaies and future economic growth is at
least partly explained by the investment efficieryprivate firms in countries with high
corruption.

4.6.2. Components of real GDP growth

If our argument that aggregate corporate ETRs @ffture macroeconomic growth
through firms investing funds tax savings in ptdfie growth opportunities is descriptitben
we should observe aggregate ETR to be negativebcated with business investment and to

some extent the personal consumption componemsabiGDP. The latter follows because
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increases in business investment will increase eynpént, which in turn will increase total
wages and salaries earned by the workforce reguttihigher personal consumption.

We test this conjecture by obtaining data on thmpmnents of real GDP (viz., personal
consumption, business investment, government spgrai net exports) from Penn World
Tables and re-estimating regression Equation (&) edplacing real GDP growth with growth
in its individual components. Our results, docurednh Table 8, Panel B, show ti#gigregate
ETRhas a relatively strong negative relation to gfowtthe business investment component
of real GDP (lower corporate taxes, higher businegestment) and to a lesser extent on
personal consumption component. The coefficientdggregate ETRre -0.327 tfstatistic =
-4.00) and -0.096t{statistic = -3.09) respectively in these regrassioNe do not find any
significant relationship betweekhggregate ETRind government spending growth as well as
net exports growtf
4.6.3. Labor productivity and utilization

The prior 2 sub-sections provide evidence that @@fjons invest their tax savings
more efficiently than governments invest their ¢aections. In this conclusion, ‘investment
efficiency’ refers to the ability of investmentsdave future economic growth. This improved
efficiency could manifest both in improved labooguctivity (measured as GDP per hour
worked) and/or in better labor utilization (hoursrked per capita). We do not have an ex-ante
prediction on which of these mechanisms is relgtiveore important in driving future
economic growth. In panel C of Table 8, we repesults of regressing odggregate ETR
measure on labor productivity (column 1) and labtiization (column 2). We obtain labor

productivity and labor utilization data from the OB website. The results show that

14 As an alternative approach to examine whethergtaionship between ETRs and future economic gnowt
mainly occurs through lower corporate taxes engbligher future investments, we re-estimate Equail)
after including one-year-ahead aggregate investr@amtsistent with the above conjecture, the inclusif future
investments in the regression attenuates the caeffion ETR. We have also replicated the resnlfables 4 to

6 after replacing future real GDP growth with thewth in business investment component of real GO®&.
conclusions remain unaltered.
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Aggregate ETRhegatively predicts one-year ahead labor prodigtgrowth and one-year
ahead labor utilization growth. These results ptevadditional evidence on the mechanisms
by which lower corporate taxes lead to future ecoicayrowth.
5. Tests of H2 “government incentives versus tax @hning” hypothesis

In order to shed light on whether the earlier doentad relation between aggregate ETRs
and economic growth is due to government’s taxntigces or due to aggressive corporate tax
planning activities both of which lower ETRs (Hybesis 2), we split our country-year
observations into two groups based on a proxyaoptanning aggressiveness. The proxy for
tax planning aggressiveness is based on the nttianin the absence of aggressive tax
planning, tax incentives lead to similar tax outesnfor similarly placed firms. That is,
government tax incentives apply similarly to firmigh similar business activities, but that this
need not be the case for tax planning activitieBrbys. We categorize country-years in which
firms have comparableirm-level ETRsas instances where lower ETRs reflect government-
intended tax incentives, whereas remaining obsenatare categorized as aggressive tax
planners. Specifically, we implement this categatian as follows: For each firm-year, we
compute an industry-adjust&@rm-level ETRby subtractindg=irm-level ETRfrom its industry
average, where the industry average is computeddoh country-year across all firms in a
given two digit SIC code. In the absence of anyreggjve tax planning, the industry-adjusted
Firm-level ETRis expected to be relatively similar. We then cotefMolatility of ETRas the
standard deviation of industry-adjusteidm-level ETRSor each country-year and categorize
country-years with an above-median standard devieds observations with aggressive tax
planning®® Country-years with below-median standard deviatiomlikely to be cases where

lower ETRs reflect incentives incorporated in taodes. This proxy for tax planning is

15 panel A of Table 2 documents that the avekaglatility of ETRacross countries is 0.145 for our sample period,
while Panel C of Table 2 shows that this variatde hbout 10 per cent correlation with Control ofrGption
index.
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admittedly noisy, which can reduce the power ofstés distinguish between the two sources
of lower ETRs.

We estimate Equation (1) separately for each ofthmve groups. If our earlier results
are driven primarily by government tax incentivégn(s’ tax planning), we expect the
coefficient onAggregate ETRo be more strongly associated with future ecoeamowth for
the below-median (above-median) group. We reswiat focus in this analysis to the
coefficient onAggregate ETRas we have no specific predictions for statutaryrates across
these samples.

From Table 9, Panel A, we observe tiajgregate ETRs significantly negatively
associated with future real GDP growth and futun@leyment growth only for country-years
with aggressive tax planning (i.e., above-mediasup). The coefficients oAggregate ETR
are insignificant for the below-median group andithmagnitudes are substantially smaller
than that for the above-median group. These reatdtsonsistent with aggressive tax planning
by firms, rather than tax incentives provided bywemments, explaining the negative
association between ETRs and economic growth. Alsalocumented in Section 6, we obtain
identical conclusions when we focus on firm-levedlgsis. One potential explanation for the
lack of any relationship between government tarimives and future economic growth is that
governments do not always grant tax incentivesahanecessarily effective or efficient from
the viewpoint of economic growth.

As an additional test to provide evidence on whethis government tax incentives or
firms’ aggressive tax planning that likely explathe negative association between corporate
ETRs and future economic growth, we patrtition filbased on financial constraints. Edwards
et al. (2016) show that firms that are financiaignstrained turn to cheaper internal sources,
such as tax planning, that lowers the cash spetex@s, freeing up the cash for other uses. By

definition, firms that are financially constrainede restricted in taking advantage of their
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investment opportunities. Thus, saving taxes isuace of funds which these firms can then
use to fund operations and investments. We therefoamine whether the association between
ETRs and future macroeconomic growth is strongesr@revident) among firms that are
financially constrained. If, however, financiallgrestrained firms’ increased tax savings does
not affect its investments, we expect little diffiece in this relation across financially
constrained and unconstrained firms. Further, ef legative association is driven by firms
responding to government tax incentives, then fifaxsng lower financial constraints are
likely to respond more and we would expect a steoragsociation between corporate ETRsS
and future macroeconomic growth among the lessidiadly constrained firms.

Hadlock and Pierce (2010) document that firm sizé age are better proxies for firm
financial constraints as compared to commonly diseohcial constraints measures employed
in prior literature (e.g., Kaplan and Zingales imd&hited and Wu index). We calculate
aggregate ETRs separately for firms with high awd financial constraints as follows: First,
we calculate firm-level financial constraints (j.EC index) as the first factor of Size and Age,
where Size equals the natural logarithm of totabtsin U.S. dollars, and Age is the number
of years the firm is listed on Thomson Eikon or Q@uistat databases. To aid in interpretation,
we multiply the factor score with -1 so that FCerds an increasing function of financial
constraints. Next, for each country-year, we divadeervations into two groups at the median
level of the change in the FC indeXRC), those below (above) median are less (more
financially) constrained, and calculate aggregdiR&separately for each financial constraints
group within each country-year. We sort firms witldach country-year rather than across
countries, as the FC index may need not be comigaaaboss countries. Finally, we estimate

equation (1) separately for firms with high and fimancial constraint&?

16 We focus on changes in the FC index rather thegideas the components of FC index in levels (hasize
and age) are mechanically related to the importanhfiems for an economy. Also, by splitting firmsthin each
country-year into financially constrained and urstomined groups, our approach controls for coulgvel
differences in growth and financial constraints. téenot conduct these analyses using country-ieeglsures
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From Table 9, Panel B, we observe thggregate ETHS significantly negatively related
to future real GDP growth and future employmentwdlo only for firms classified as
financially constrained (i.e., above-mediaRC group). The coefficients okggregate ETR
are insignificant for the below-median group. Thessults are consistent with financially
constrained firms driving the negative relationstiptween aggregate ETR and future
economic growth lending further support to the arguat that the negative association is likely
driven by firms with aggressive tax planning rattf&n firms responding to government tax
incentivest’ This conclusion is also in line with our findinigased on control of corruption, as
corrupt governments are likely to target tax inoess for their personal benefit rather than to
stimulate the economy.

6. Firm-level analyses

Thus far all our analyses have been based on geleviel data. However, unlike
statutory tax rates that are available only acthentry level, analyses using effective tax rates
can be conducted at the firm-level, as effectixaddes vary across firms within a country. To
provide corroborative evidence to Hypothesis H2dwectly investigate how individual firm’s
investment behavior is associated with that indigidirms’ ETR.

If a firm’'s lower taxes, as measured by ETR, impaetonomic growth through
productive investments of tax-saved funds, thetereparibus, we should observe a negative

association between a firm’'s investment and ETRirther, if this association is driven by

of financial constraints (similar to our analysdscontrol of corruption), as countries with poontrol of
corruption are also likely to be the ones facingater financial constraints, raising concerns alibet
independences of these two tests. Nonethelessyéparted analyses, we run a similar analysiseatntrol of
corruption analysis after splitting the sampleéhatinedian level of sovereign credit ratings and firat our results
are entirely driven by country-years with low saign credit ratings.

17 Similar to the argument for financially constrairfams, one could argue that when firms reducé t@porate
tax payments through increased tax planning a&s/igovernments may increase their spending bgciey
corporate-tax shortfalls with either borrowed furdother non-corporate taxes. And, if governmeensling is
as efficient as corporate investments, the additiborrowings or alternative taxes could explaia tmproved
economic growth associated with corporate ETRst iagovernment borrowing or additional non-cogier
taxes are possible correlated omitted variableschéeked for these alternative explanations fotittkebetween
ETRs and economic growth, but fail to find any sapipe evidence.
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government tax incentives rather than firm’s taanyling activities, we should find the relation
between investments and ETRs mainly at the indst®, as all firms in an country-industry-
year will be similarly affected by tax incentivés.other words, an industry-level ETR variable
should subsume any relation between firms’ inveatsiand our firm-level ETR measure.
We test these predictions by adapting the appraadtolk and Sapienza (2009) and

regressing firms’ investments &irm-level ETR as defined in Equation (2):
Investment j 41

= ay + a,Firm — level ETR;; + a,Investment;;

+ azFirm — spesific control variables;;

+ a,Country — spesific control variables; + Firm fixed — ef fects

+ Year fixed — ef fects + Country — industry — year fixed — ef fects

+ error 3)
where Investment: denotes investments made by firm j in year t+1 agigrs to two
alternative measures of investment, namely, camigdenditures scaled by total assets
(Capex+1) and natural logarithm of number of employdesg(Employees)). The regression
controls for country and firm-specific characteastas well as firm and year fixed effects or
alternatively, country-industry-year fixed effectRegressions that include the country-
industry-year fixed effects should also help digtiish between government tax incentives and
tax planning activities in driving firm’s investmidecisions, as these fixed effects would
capture the effects of government tax incentiveSiciv as argued earlier are likely to be
relatively constant for all firms within a countiydustry-year. As an alternative proxy to
capture effects of government tax incentives, we abnsider averagerm-level ETRfor each
country-industry-yearlgdustry ETR. As done in our earlier analyses, we clusterdsesh
errors at the country level. If tax savings by Srincrease firms’ investments, then we expect

the coefficient orFirm-level ETRto be significantly negative. If government taxentives
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drive firms’ investments, we expdaidustry ETRo be significantly negative. However, to the
extent that this industry averagedustry ETR is a noisy proxy for extracting the effects of
government incentives, we should expect the caefftoonFirm-level ETRand onindustry
ETR to be similar, as otherwise there is little reasbaxpect these coefficients to differ.

The regression results are reported in Tabl¥ The coefficients ofirm-level ETRare
significantly negative for both investment proxi€se negative coefficients indicate that firms
use tax savings on capital expenditures and torhoiee employees. The coefficients are also
largely insensitive to including country-industrgayr fixed effects to capture government tax
incentives, suggesting that the negative relatiemvbenFirm-level ETRand investments is
likely the results of firms using funds saved tlglouax planning for investment purposes,
rather than reflecting effect of government inceasi on firms’ investments. Moreover, the
coefficient onindustry ETRIis statistically insignificant for both macroecomc growth
proxies, which is also inconsistent with governmewtentives being the main driver of
investments. Overall these analyses reveal a d¢ensigicture in lower ETRs resulting from
tax planning increases firms’ investments.

7. Conclusion

This study re-visits the mixed evidence presenteithé economics literature between
tax rates and future economic growth. We arguethieamixed evidence in prior literature is
at least partly due to the use of statutory tarsdd capture the tax burden of firms. The
statutory corporate tax rate ignores the complexitytax credits, exemptions and tax
deductions, enforcement, and firms tax planningrédeer, given that incentives to tax plan

are likely to be positively correlated with statyttax rates, we suggest that statutory tax rates

18 Although we present results for investment levels, conclusions remain unaltered when we use clsainge
investment levels as the dependent variable. Algo,obtain even stronger results than those repéite
consider only country-industry-year fixed effectslaxclude firm fixed effects in the regressionsgfssions
with country-industry-year fixed effects do notlide country-level control variables, such as @@P growth,
as these are subsumed by the fixed effects.
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are unlikely to capture the true extent of taxewsl iy corporations. Consistent with these
concerns, we document that the association betvigteime macroeconomic growth and
statutory tax rates are sensitive to choice of ¢ginggvoxies, model specification and control
variables. We propose an alternate tax rate medlsar@ggregates cash effective tax rates of
listed firms and document strong and robust negatelations between this measure of
corporate tax rates and macroeconomic growth.

We address endogeneity concerns between macroemogmwth and tax policy (as
reflected in firms’ ETRS) using a two-stage instamtal variable approach where we employ
the number of tax visits or required meetings wék officials in a country-year and the
distance-weighted average of aggregate ETRs inr atbentries within the same year as
instruments. We continue to find a significantlgagve association between the instrumented
aggregate ETR and future macroeconomic growth stardiwith our main results.

Additional analyses show that the negative relatigm between aggregate corporate
ETRs and future macroeconomic growth is particuladserved in countries with poor control
of corruption and when lower ETRs occur througfé tax planning activities rather than by
governments providing tax credits or intentionallgating tax incentives for firms. Our results
based on the new proxy for corporate tax ratesate\bat lower corporate taxes can be helpful
to macroeconomic growth if governments are inedficiin running an economy on account of
corruption or if governments are unable to effesltitarget tax benefits to firms or industries
with high growth opportunities. Finally we find thihe relation between aggregate corporate
ETRs and future economic growth can be partly erpththrough the association of individual

firms’ tax planning with their capital expenditumad employment decisions.

34



References

Agell, J., Lindh, T., Ohlsson, H., 1997. Growth @hd public sector: A critical review essay.
European Journal of Political Economy 13(1), 33-52.

Angelopoulus, K., Economides, G., and Kammas, BQ72 Tax-spending policies and
economic growth: Theoretical predictions and evagefiom the OECD. European Journal of
Political Economy 23(4), 885-902.

Arnold, J., Brys, B., Heady, C., Johansson A., Salhws, C., and Vartia, L., 2011. Tax policy
for economic recovery and growth. Economic Joutrdl, 59-80.

Barro, R., 1990. Government spending in a simplelehof endogenous growth. Journal of
Political Economy 98(5), S103-S125.

Barro, R., 1997. Determinants of economic growthcrAss-country empirical study. MIT
Press.

Blaylock, B., 2016. Is tax avoidance associatedh witonomically significant rent extraction
among U.S. firms? Contemporary Accounting Reseag¢B), 1013—-1043.

Chen, S., Chen, X., Cheng, Q., and Shevlin, T.02@te family firms more tax aggressive
than non-family firms? Journal of Financial Econos®&(1), 41-61.

Desai, M. and Dharmapala, D., 2009. Corporate Yaidance and firm value. The Review of
Economics and Statistics 91(3), 537-546.

Easterly, W. and Rebelo, S., 1993. Fiscal policgd aeonomic growth — An empirical
investigation. Journal of Monetary Economics 3243)7—458.

Edwards, A., Schwab, C., Shevlin, T., 2016. Finahconstraints and cash tax savings. The
Accounting Review 91(3), 859-881.

Gallo, L., Hann, R., and Li, C., 2016. Aggregaten@&s surprises, monetary policy and stock
returns. Journal of Accounting and Economics 63-1Q0.

Hanlon, M. and Slemrod, J., 2009. What does taxesmsgiveness signal? Evidence from stock
price reactions to news about tax shelter involvem&ournal of Public Economics 93(1-2),
126-141.

Hanlon, M. and Heitzman, S., 2010. A review of tasearch. Journal of Accounting and
Economics 50(2-3), 127-178.

Harberger, A.C., 1964. Taxation, resource allocatiod welfare, in the role of direct and
indirect taxes in the Federal Revenue System. NBER the Brookings Institution eds.,
Princeton Univ. Press, NJ.

Huang, C-C, and Frentz, N., 2014. What really ese¢kidence on taxes and growth? A reply
to the Tax Foundation. Center on Budget and P®iyrities.

35



Katz, S., Khan, U., and Schmidt, A., 2013. Tax daoice and future profitability. Working
paper.

Kleibergen, F., and Paap, R., 2006. Generalizedcesdi rank tests using the singular value
decomposition. Journal of Econometrics 133 (1)126-

Kneller, R., Bleaney, M. and Gemmell, N., 1999.chispolicy and growth: Evidence from
OECD countries. Journal of Public Economics 7412),—190.

Konchitchki, Y. and Patatoukas, P.N., 2014a. Actiogrearnings and gross domestic product,
Journal of Accounting and Economic, 57(1), 76-88.

Konchitchki, Y. and Patatoukas, P.N., 2014b. Taking pulse of the real economy using
financial statement analysis: Implications for nwadorecasting and stock valuation. The
Accounting Review, 89(2), 669—-694.

Kothari, S.P., Leone, A., and Wasley, C., 2005fd?arance matched discretionary accrual
measures. Journal of Accounting and Economic 39@3;-197.

Kothari, S.P., Lewellen, J., and Warner, J., 2@6ck returns, aggregate earnings surprises,
and behavioral finance. Journal of Financial Ecoicord(3), 537-568.

Lee, Y. and Gordon, R., 2005. Tax structure andnegoc growth. Journal of Public
Economics 89, 1027-1043.

Mankiw, G., Romer, D., and Weil, D., 1992. Conttiba to the empirics of economic growth.
Quarterly Journal of Economics 107, 407-437.

Mendoza, E.G., Razin, A., Tesar, L.L., 1994. Effectax rates in macroeconomics: Cross-
country estimates of tax rates on factor incomes emnsumption. Journal of Monetary
Economics 34(3), 297-323.

Mendoza, E.G., Milesi-Ferretti, G.M., and Asea,1P97. On the ineffectiveness of tax policy
in altering long-run growth: Harberger's supernality conjecture. Journal of Public
Economics 66(1), 99-126.

Mertens, K. and Ravn, M., 2013. The dynamic effetpersonal and corporate income tax
changes in the United States. American EconomiceRet03(4), 1212-1247.

Mironov, M., 2013.Taxes, theft, and firm performandournal of Finance 68(4), 1441-1472.
OECD, 2010. Tax Policy Reform and Economic Grov@ECD Tax Policy Studies No. 20,

Paris. Available athttps://read.oecd-ilibrary.org/taxation/tax-poligform-and-economic-
growth 9789264091085-en#pagel

Polk, C. and Sapienza, P., 2009. The stock mariktarporate investment: A test of catering
theory. Review of Financial Studies 22(1), 187-217.

Riera-Crichton, D., Vegh, C.A., and Vuletin, G. 180 Tax multipliers: Pitfalls in measurement
and identification. Journal of Monetary Economi&s 30-48.

36



Shevlin, T., 2016. Discussion of “Targets tax srefiarticipation and takeover premiums.”
Contemporary Accounting Research, 33(4), 1473—-1488.

Shivakumar, L. 2007. Aggregate earnings, stock etaiéturns and macroeconomic activity:
A discussion of ‘Does earnings guidance affect markturns? The nature and information
content of aggregate earnings guidangeurnal of Accounting and Economié4(1-2): 64—
73.

Shivakumar, L., and Urcan, O., 2017. Why does agageeearnings growth reflect information
about future inflation? The Accounting Review 92(®)7-276.

Stock, J. and Yogo, M., 2005. Testing for weadtriiments in linear IV regression. In D.W.K.
Andrews and J.H. Stock, eds. Identification an@i@hce for Econometric Models: Essays in
Honor of Thomas Rothenberg. Cambridge: Cambridgedusity Press, 2005, pp. 80-108.

Widmalm, F., 2001. Tax structure and growth: Arensotaxes better than others? Public
Choice 107(3—-4), 199-2109.

Wilson, R., 2009. An examination of corporate tdeelger participants. The Accounting
Review 84(3), 969-1000.

37



Appendix: Econometric Specifications

To clarify our econometric propositions for our maobnjecture that aggregate effective tax
rate (ETR) is a better measure of corporate taicyeffects than statutory tax rate (STR),
we start from the below identity:

ETR = STR - Diff (1)

where Diff = STR — ETR. That is, the actual taxdam for companies (ETR) is the outcome
of two variables — STR, which is directly legiskhtby the government, and Diff, which is
determined partly by government’s tax policiestietato tax credits, deductions, exemptions,
strictness of enforcement, etc. and partly byra’itax planning decisions.

The paper’s arguments imply that Diff is positivalgsociated with STR because regimes with
higher statutory tax rates are likely to offer mtae incentives to attract business investments
to their country and these greater tax incentieesctjustify the reason for the higher tax rate

in the first place. In addition, incentives of fisrwithin a country to engage in tax planning are
clearly correlated with statutory tax rates. High&tutory tax rates create greater incentives
for firms to engage in tax planning to reduce thexes.

In contrast, ETR may or may not be correlated wither STR or Diff. For instance, consider
a situation where all countries have different SERd firms in higher STR regimes receive
greater tax-credits and engage in more tax plannimgthis scenario, it is possible for all

countries to have the same ETR. This situationni&iance, could arise if competition to attract
businesses across countries causes all countrigisarge their businesses similar effective
taxes on average. In such a situation, ETR wouldhoerrelated with both STR and Diff. That

is the expected positive correlation between ST&RRIff could leave ETR uncorrelated with

either of its components (STR or Ditf.

Our hypothesis is that macroeconomic growth iscadfe by the actual extent of taxes paid on
company profits (i.e., ETR), which is determinedthg entirety of a country’s tax policies
(viz. the statutory tax rate, tax credits, exemjaleductions, strictness of enforcement) and
firms’ tax planning activities. Thus, under oumplyhesis, the true relation between corporate
taxes and macroeconomic growth is given by theWahg equation:

Growth =a0 + al * ETR + CONTROLS + e (2)
where al <0

However, previous studies have tested the hypatledfgictively using the following regression
and report mixed results for the b1 coefficient:

Growth = b0 + b1 * STR + CONTROLS + e 3)

19 Empirially, in our sample, we find thAggregate tax diffs is significantly and positively (negatively)
correlated with statutory tax rate (aggregate Edm) is also positively correlated with future ré&dP growth,
and employment growth, our two main dependent bieta
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These studies view STR as a proxy for ETR, theahautent of corporate tax burden and
therefore, Equation (3) suffers from standard mesmsant error issues relating to proxy
variables (Woolridge, “Introductory Econometricd® edition, Section 9.2). In this paper we
propose a method to estimate the effective tax rathich allows us to estimate Equation (2)
directly. Thus, we test our hypothesis by regrasshe following equation:

Growth = a0 +al * ETR + b1* STR + CONTROLS +e 4) (

Comparing Equation (4) with the true relation givienEquation (2) suggests that, if our
hypothesis is correct, then: al < 0 and b1 = 0s iihe main prediction tested throughout the
paper. It is worth emphasizing that a finding cetesit with this prediction (i.e. a significant
al and an insignificant b1) does not mean thatitstat tax rates are irrelevant for economic
growth. Our main point is that ETR provides adetheasure that captures the entire corporate
tax policy effects for a country, including theegfts arising through statutory tax rates and that
ignoring tax credits, tax deductions, tax exempgiand firms’ tax planning activities can lead
to the coefficient on STR being biased in growtlressions.

In fact, our approach to estimating ETR also allow$o test whether estimated the coefficients
in Equation (3) are potentially biased. To seesteet by substituting for STR from Equation
(1) into Equation (2). This yields the following:

Growth = b0 + al * STR - al * Diff + CONTROLS + e (5)

Under our null, if STR is employed as a proxy farporate tax rate, then the correct
specification would be to include an estimate df Bs an additional variable (although this
specification would still be less powerful thanimsiting Equation (2) directly). Comparing
Equation (5) with (3) indicates that a significamtefficient on Diff in Equation (5) and a
coefficient on STR that is equal and opposite gngio that on Diff would indicate that
coefficients in Equation (3) are biased on accaofithe correlated omitted variables problem.
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Table 1
Sample composition

This table provides an overview of the sample caositjpm by year.

Yeat Observation Yeal Observation
1995 17 2005 51
1996 23 2006 56
1997 26 2007 57
1998 28 2008 61
1999 31 2009 62
2000 34 2010 64
2001 33 2011 63
2002 37 2012 64
2003 39 2013 63
2004 45 Total 854
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Table 2
Descriptive statistics

This table provides descriptive statistics (PanghAd country-level average values (Panel B) oiabdes used
in the analyseReal GDP growtf, is the proportional change in real gross domestdyrct at constant 2011
prices in a country i from year t to year t-Hmployment growth: is the change in population employed in a
country i from year t to year t+Aggregate ETRRs the asset weighted averagg-oinm-level ETR calculated as
(cash taxes paid / pre-tax income net of spe@ais) for all firms j within a country i in yearThe ratio is first
computed at the firm-year level and then aggregateithe country-year leveStatutory tax ratgis statutory
corporate tax rate in country i during yeaPapulation is the number of people living in country i duripegr t.
Control of corruption reflects perceptions of the extent to which pulplaver is exercised for private gain,
including both petty and grand forms of corruptias,well as "capture” of the state by elites amehpe interests.
Corruption scores range between -2.5 (weak) tq2rbng) governance performanaélatility of ETR is the
standard deviation of industry-adjusted firm-leEdIR. Tax visit is number of visits or required meetings with
tax officials in countryi and yeat. Other ETR is calculated as the weighted average of aggrdfjaieof other
countries (other than countryin our sample in year t. Panel C provides Peafabave diagonal) and Spearman
(below diagonal) correlations among variables t#nest. Correlations significant at 10 percentllevdetter are
in bold. The sample period is between 1995 and 20h8 sampleTax visik andOther ETR) has 854 (511)
observations. All non-indicator variables are wiiged at the top and bottom one-percentiles.

Panel A: Descriptive statistics

Mean SD P10 P50 P90
Real GDP growth 0.033 0.034 -0.005 0.034 0.074
Employment growtin 0.002 0.008 —-0.007 0.002 0.011
Aggregate ETR 0.219 0.081 0.312 0.220 0.115
Statutory tax rate 0.288 0.082 0.175 0.298 0.389
Real GDP growth 0.035 0.034 -0.005 0.036 0.077
Population (in millions) 95 236 4 23 170
Control of corruption 0.736 1.120 -0.740 0.635 2.229
Volatility of ETR 0.145 0.046 0.075 0.152 0.197
Tax visiit 1.591 1.28: 0.50( 1.30¢ 2.90(
Other ETR 0.214 0.012 0.196 0.217 0.229
Panel B: Country-level statistics
- o & 2

o S 0 g % =7 = = 5 o

D EZ o s ) S5 28 >. & =
Country N OS5 2& % < o g2 58 2S¢ 2 Lu

§8 28 © & 5 2E 52 BL 3 8

¢ 5 E 5 5 5 O &c 8a 9o e =

x> 595 S 2 = a & ©3 > o

T 5 ¢

Argentina 11  0.054 0.006 0.243 0.350 0.062 40 -0.449 0.144573 0.211
Australia 16 0.033 0.004 0.208 0.314 0.031 21 1.966 0.125- -

Austria 16 0.017 0.004 0.203 0.289 0.019 8 1878 0.130- -
Bangladesh 5 0.061 0.006 0.216 0.275 0.059 153 -0.971 0.116420 0.216
Belgium 13 0.014 0.002 0.236 0.349 0.014 11 1425 0.141- -
Botswana 6 0.043 0.004 0.232 0.235 0.046 2 0.958 0.099967 0.219
Brazil 10 0.034 0.004 0.198 0.340 0.040 196 -0.055 0.134700 0.211
Bulgaria 9 0.023 0.003 0.174 0.127 0.029 7 -0.199 0.058489 0.213
Canada 19 0.026 0.004 0.199 0.366 0.026 32 2.069 0.181- -
Chile 8 0.038 0.007 0.165 0.179 0.043 17 1.440 0.100950 0.215
China 16 0.083 0.001 0.019 0.300 0.079 1293 -0.463 0.08200 0.217
Croatia 10 0.003 0.001 0.241 0.200 0.008 4 0.041 0.10%700 0.212
Denmark 19 0.013 0.000 0.251 0.290 0.014 5 2433 0.172- -
Egypt 10 0.044 0.005 0.167 0.210 0.046 80 -0.591 0.141170 0.210
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Estonia
Finland
France
Germany
Ghana
Greece
Hong Kong
Hungary
India
Indonesia
Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kuwait
Lithuania
Malaysia
Mauritius
Mexico
Morocco
Netherlands
N Zealand
Nigeria
Norway
Oman
Pakistan
Peru
Philippines
Poland
Portugal
Russia

S Arabia
Singapore
Slovenia
S Africa

S Korea
Spain

Sri Lanka
Sweden
Switzerland
Taiwan
Thailand
Turkey
UAE

UK

USA
Vietnam
Zimbabwe

18
17
18

14
19
15
18
18
19
19
10

19
13

12

18
12
13

19
10
12
18

16

17
16

13

19

18

10
14
19
19
19
19
14

19
19

oo

-0.054
0.022
0.015
0.013
0.073
0.001
0.035
0.020
0.069
0.045
0.047
0.039
-0.005
-0.006
0.008
0.053
0.068
0.051
0.025
0.018
0.046
0.041
0.031
0.024
0.019
0.019
0.068
0.020
0.046
0.041
0.060
0.046
0.038
-0.006
0.042
0.039
0.053
0.012
0.030
0.046
0.005
0.058
0.024
0.019
0.044
0.033
0.042
0.030
0.021
0.024
0.059
0.072

0.002
0.004
0.001
0.003
0.007
-0.002
0.003
0.001
0.001
0.002
0.003
0.003
-0.002
-0.005
-0.001
0.002
0.003
0.000
0.001
-0.003
0.002
0.003
0.004
-0.001
0.003
0.004
0.001
0.002
0.016
0.002
0.005
-0.001
0.002
-0.007
0.004
0.006
0.004
0.000
0.002
0.008
-0.005
0.001
0.001
0.003
0.003
0.003
0.002
0.006
0.002
-0.001
0.005
-0.005

0.079
0.269
0.306
0.301
0.221
0.265
0.125
0.178
0.229
0.268
0.211
0.182
0.369
0.248
0.414
0.199
0.263
0.224
0.068
0.193
0.235
0.122
0.207
0.306
0.239
0.273
0.193
0.208
0.103
0.259
0.402
0.211
0.251
0.227
0.304
0.065
0.179
0.260
0.244
0.208
0.241
0.173
0.216
0.225
0.145
0.205
0.233
0.088
0.222
0.267
0.174
0.233

0.220
0.271
0.361
0.402
0.313
0.292
0.165
0.184
0.362
0.293
0.194
0.319
0.337
0.319
0.425
0.216
0.260
0.300
0.328
0.158
0.268
0.198
0.315
0.300
0.309
0.306
0.300
0.280
0.120
0.349
0.300
0.287
0.258
0.253
0.248
0.191
0.229
0.250
0.347
0.258
0.318
0.287
0.273
0.269
0.233
0.295
0.251
0.550
0.316
0.396
0.261
0.258

0.077
0.024
0.017
0.013
0.083
0.003
0.035
0.020
0.069
0.047
0.050
0.041
-0.003
-0.008
0.009
0.055
0.072
0.047
0.038
0.017
0.048
0.039
0.027
0.047
0.020
0.019
0.072
0.021
0.046
0.040
0.066
0.046
0.041
-0.005
0.045
0.041
0.055
0.018
0.031
0.052
0.007
0.057
0.025
0.019
0.046
0.037
0.046
0.036
0.021
0.024
0.061
0.094

63
81
25
11

10

1133

224

59

126

16
38

w

26

109
33
16

150

156
29
86
39
11

144
27

48
48
46
20

23
64
69

60
293
88
14

0.914
2.380
1.379
1.876
-0.010
0.231
1.705
0.497
-0.423
-0.780
1.601
1.031
0.193
-0.386
1.240
0.191
-0.932
-0.959
0.315
0.225
0.308
0.483
-0.369
-0.363
2.169
2.358
-1.119
2.158
0.215
-0.924
-0.294
-0.533
0.426
0.991
-0.964
-0.106
2.227
0.935
0.370
-1.067
1.078
-0.257
2.276
2.132
0.672
-0.225
-0.102
1.075
1.927
1.515
-0.622
-1.313

0.072.300
0.149-
0.163-
0.191.300
0.1¥4033
0.170700
0.135-
0.099480
0.1@2600
0.145200
0.14D300
0.133600
0.186-
0.158500
0.211-
0.140661
0.072780
0.148266
0.068-
0.135983
0.1721.100
0.10®500
0.138754
0.15¥.300
0.159-
0.094-
0.140000
0.168-
0.074-
0.184531
0.157.550
0.166500
0.155419
0.102600
0.152462
0.096-
0.159-
0.140356
0.161800
0.1424200
0.150500
0.160300
0.182100
0.139-
0.140-
0.163000
0.150478
0.086-
0.166-
0.181-
0.148900
0.158800

0.194

0.215
0.219
0.213

0.217
0.213
0.213
0.216
0.213

0.220

0.211
0.209
0.210

0.220
0.213
0.212
0.217
0.218

0.212

0.212
0.211
0.215
0.216
0.215
0.211

0.211
0.214
0.220
0.212
0.213
0.215

0.212
0.213

0.212
0.217
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Panel C: Univariate correlations

Table 2 (cont.)

& g 0 & = s o=

s ¢ E ¢ 3 < 8 g .

o S) w x = o = u = =

a5 5 2 & 32 £ 2z 2z 5

o £ o ] D) Q © = 3 2

°© & 8 2 =% & T & * &

5 = < £ 8 E 3

4

o 8
Real GDP growth 0.43 -0.27 0.00 047 0.26 -0.28  -0.19 0.17 -0.26
Emgloymen growthiz:  0.39 -0.20 -0.0¢ 033 -0.0c 0.01 -0.17 -0.01 -0.22
Aggregate ETR -0.28  -0.22 0.29 -0.27  -0.16 0.07 0.59 -0.10 0.09
Statutory tax rate -0.01 0.05 0.35 0.01 0.18 0.09 0.21 0.07 -0.04
Rea GDP growtl; 0.55 0.31 -0.30 -0.0: 0.23 -0.28  -0.23 0.18 -0.27
Population 0.15 -0.06 0.22 0.43 0.13 -0.29 -0.09 0.05 0.02
Control of corruption  -0.34  0.02 0.07 005 -0.35 -0.51 0.12 -0.28 0.04
Volatility of ETR -0.20 -0.17 0.57 0.24 -0.27 0.25 0.09 0.01 0.07
Tax visit 022 -0.03 -0.09 0.03 0.23 0.16 -0.31 0.05 -0.01
Other ETR -0.27  -0.22 0.10 -0.04 -0.30 -0.02 0.06 0.06 -0.02
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Table 3
The relationship between corporate tax revenue andggregate ETR

This table reports the results from OLS estimatioodels that examine the effect of country-level Edil

statutory tax rates on country-level corporateréasenue scaled by GDP. The sample period is betd@@5 and
2013. All non-indicator variables are winsorizedra top and bottom one-percentiles. Thalues, reported in
parentheses, are based on standard errors clustetfeglcountry level. Variables are defined inl€ab

Dependent variable = Corporate tax revepue

Aggregate ETR - - 0.020
(2.47)
Statutory tax rate 0.035 0.022 0.018
(1.88) (0.88) (0.72)
Control variables
Real GDP growti 0.043 0.054 0.062
(1.40) (2.53) (2.74)
Log(Population) -0.004 0.016 0.010
(-1.57) (1.29) (0.78)
Intercept Yes Yes Yes
Country fixed effects No Yes Yes
Year fixed effects No Yes Yes
N 441 441 441
Adj. R? 0.088 0.838 0.841
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Table 4

Tests of H1: The relationship between GDP growthemployment growth and aggregate ETR

This table reports the results from OLS estimatioodels that examine the effect of country-level Edil
statutory tax rate on country-level growth in r&DP or employmentAggregate tax diffis the difference
between statutory tax rate and aggregate ETR. aimple period is between 1995 and 2013. All noneiatdir
variables are winsorized at the top and bottom gereentiles. Thé-values, reported in parentheses, are based
on standard errors clustered at the country |&legliables are defined in Table 2.

Panel A: Corporate tax policy and future real GDP gowth

Dependent variable = Real GDP growth

1 2 3 4 5 6 7 8
Aggregate ETR - - - - -0.080 -0.065 -0.079 -0.071
(-5.06) (-2.91) (-4.66) (-3.08)
Aggregate tax diff - - 0.078 0.069 - - - -
(4.86) (3.11)
Statutory tax rate -0.023 0.052 -0.079 -0.007 - - -0.003 0.061
(-1.75) (1.56) (-5.16) (-0.19) (-0.19) (1.72)
Control variables
Real GDP growth 0.445  0.269 0.391  0.259 0.390 0.275 0.391 0.259
(9.19) (5.18) (7.75) (492) (v.71) (457) (7.72) (4.90)
Log(Population) 0.003  0.038 0.004 0.044 0.004 0.041 0.004 0.045
(3.11) (169 (424) (2.05) (447) (L.77) (4.15) (2.08)
Intercept Yes Yes Yes Yes Yes Yes Yes Yes
Country fixed effects No Yes No Yes No Yes No Yes
Year fixed effects No Yes No Yes No Yes No Yes
N 854 854 854 854 854 854 854 854
Adj. R? 0.246 0.636 0.276 0.644 0.276 0.639 0.276 0.644
Panel B: Corporate tax policy and future employmenigrowth
Dependent variable = Employment growth
1 2 3 4 5 6 7 8
Aggregate ETR - - - - -0.010 -0.020 -0.011 -0.020
(-2.09) (-2.52) (-2.24) (-2.60)
Aggregate tax diff - - 0.011 0.021 - - - -
(2.40) (2.89)
Statutory tax rat; -0.00C -0.00: -0.00¢ -0.02C - - 0.00z  -0.00C
(-0.08) (-0.33) (-1.28) (-2.03) (0.46) (-0.05)
Control variables
Real GDP growth 0.079 0.089 0.071  0.086 0.071 0.086 0.071 0.086
(5.31) (4190 (464 (411) (461) (3.97) (4.65) (4.10)
Log(Population) -0.001 0.006 -0.001 0.008 -0.000 0.008 -0.001 0.008
(-2.37) (0.70) (-1.68) (0.92) (-1.62) (0.90) (-1.67) (0.92)
Intercep Yes Yes Yes Yes Yes Yes Yes Yes
Country fixed effects No Yes No Yes No Yes No Yes
Year fixed effects No Yes No Yes No Yes No Yes
N 854 854 854 854 854 854 854 854
Adj. R? 0.122 0.328 0.134 0.342 0.133 0.340 0.133 0.340

45



Table 5
Robustness checks for correlated omitted variablesoncerns

This table reports OLS regression results from sotess checks for correlated omitted variables exmiscin
analyses that examine the effect of country-leviedRBn country-level growth in real GDP or employmédtanel

A presents results from estimation of Equationgft¢r including additional control variables. PaBepresents
results from estimating Equation (1) in change<#igations, where changes for variables are meastnom
year t-1 to year t. For all the analyses, the sampetiod is 1995 to 2013. All non-indicator vareshre winsorized
at the top and bottom one-percentiles. Fhalues, reported in parentheses, are based aestherrors clustered
at the country leveRealGDP is real gross domestic product at constant 20kkgiimeasured in millions US$),
Human capitalis the human capital index computed by Penn WaakkHd on years of schooling and returns to
investment in educatiorGovernment consumptiae the share of government consumption (or equitble
government expenditure) in GDBxports / Importss the share of merchandise exports in GDP divizleshare

of merchandise imports in GDPRRule of lawis the Rule of law index provided by Worldwide Gaovance
Indicators project websiténflation rate is the annual proportional change in consumeregridex,Population
growth is the proportional change in populatiohggregate investmeris asset-weighted average of capital
expenditures defined as capital expenditures staléatal assets in a country-year. All other Vialea are defined
in Table 2.

Panel A: Additional control variables

Dependent variable : Dependent variable :
Real GDP growth; Employment growth;
1 2
Aggregate ETR —-0.069 -0.020
(-2.83) (-2.31)
Statutory tax rate 0.057 -0.001
(2.08) (-0.10)
Control variables
Real GDP growth 0.281 0.096
(4.93) (4.27)
Log(Population) 0.083 0.022
(3.03) (2.40)
Log(Real GDP) -0.047 -0.015
(-3.15) (—4.26)
Human capital -0.011 0.011
(-0.62) (1.69)
Government consumption -0.150 -0.034
(-2.89) (-1.81)
Exports / Imports 0.001 0.001
(0.12) (0.60)
Rule of law -0.005 -0.001
(-0.67) (-0.46)
Inflation rate; 0.01¢ —0.00¢
(0.42) (-0.29)
Population growth -0.793 -0.022
(-2.49) (-0.24)
Aggregate investment 0.080 0.010
(1.23) (0.40)
Intercept Yes Yes
Country fixed effect Yes Yes
Year fixed effect Yes Yes
N 818 818
Adj. R? 0.673 0.348
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Panel B: Changes analysis

Table 5 (cont.)

Dependent variable :

AReal GDP growth

Dependent variable :
AEmployment growtt

1 2
AAggregate ETR -0.091 -0.012
(-3.47) (-1.84)
AStatutory tax rate 0.014 —-0.005
(0.29) (-0.54)
Control variables
AReal GDP growth -0.286 0.014
(-8.92) (1.21)
ALog(Population) -0.065 -0.008
(-1.11) (-0.84)
Intercept Yes Yes
Country fixed effects No No
Year fixed effects Yes Yes
N 809 809
Adj. R? 0.491 0.166

a7



Table 6
Instrumental variable regressions

This table reports instrumental variable (IV) resgien results for analyses that examine the effecountry-level
ETR on country-level growth in real GDP or employmelhe sample period is 1995 to 2013. All non-tador
variables are winsorized at the top and bottom gereentiles. The-values, reported in parentheses, are based on
standard errors clustered at the country levethénsecond stage regressioAggregate ETRis instrumented by
Log(Tax visit} and byOther ETR. Log(Tax visit) is calculated as natural logarithm of one plusnber of visits or
required meetings with tax officials in countryand year. Other ETR is calculated as the weighted average of
aggregate ETR of other countries (other than cguitm our sample in year t, weighting by the inve$ethe
logarithm of the distance between the two courtdapital cities. All other variables are definedTiable 2. The-
values, reported in parentheses, are based orestbaidtors clustered at the country level. Otheiatées are defined

in Table 2.

First Stage Regression
Dependent variable =

Second Stage Regression
Dependent variable =  Dependent variable =

Aggregate ETR Real GDP growth Employment growth;
1 2 3
Aggregate ETR - -0.105 -0.034
(-3.18) (-2.36)
Statutory tax rate 0.085 0.154 0.017
(1.42) (3.46) (1.03)
Control variable
Real GDP growth -0.061 0.277 0.082
(-0.77) (4.92) (3.18)
Log(Population) 0.077 0.030 0.003
(1.45) (1.15) (0.22)
Log(Tax visit) 0.037 - -
(3.10)
Other ETR -31.702 - -
(-9.67)
Intercept Yes Yes Yes
Country fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
N 511 511 511
Adj. R? 0.792 0.665 0.304

Kleibergen-Paap LM statistic

26.106 (p-value = 0.00

Kleibergen-Paap F statistic 55.704

Hansen's J statistic 0.309 (p-value = 0.58) 2(poR&lue = 0.12)
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Table 7
Replication of Mendoza, Milesi-Ferretti, and Asea1997)

This table reports replicates results in Table Blehdoza, Milesi-Ferretti, and Asea (1997). The glanperiod is
1995 to 2013. All non-indicator variables are wiised at the top and bottom one-percentiles. thedues, reported
in parentheses, are based on standard errorsreldstethe country level. Taxcon, Taxlab and Taxaa&pcomputed
as described in Mendoza et al. (1997) and areffbetiwe tax rate on consumption, labor income eapital income
respectively. All other variables are defined irblEa2. Thet-values, reported in parentheses, are based odasthn
errors clustered at the country level.

Dependent variable = GDP per capita growth

Observation level 5-year averages Annual
1 2 3 4
Aggregate ETR - -0.099 - -0.074
(-2.96) (-2.45)
Taxcon 0.029 0.030 0.052 0.046
(1.07) (1.15) (1.17) (0.92)
Taxlaky -0.031 -0.016 —-0.036 -0.052
(-1.41) (-0.75) (-0.48) (-0.67)
Taxcap -0.019 -0.025 0.055 0.103
(-0.67) (-1.03) (0.62) (1.41)
Log(GDP 1995) -0.004 -0.001 - -
(-2.24) (-0.67)
Intercept Yes Yes Yes Yes
Country fixed effects No No Yes Yes
Year fixed effect Yes Yes Yes Yes
N 96 96 451 451
Adj. R? 0.205 0.289 0.547 0.563
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Table 8
Additional tests of assumptions underlying H1

Panel A reports sub-sample results from OLS estimahodels that examine the effect of country-lI&&€R on
country-level growth in real GDP or employment. Thedel is estimated separately for poor and stomngrol

of corruption score countries. Control of corruptiscores data are obtained from the Worldwide Gaere
Indicators and sample is divided into poor- andrgjrcontrol of corruption at the median of corroptindex.
Panel B reports the relationship between real GRvily components and aggregate ETR. Panel C refharts
relationship between ETR and future labor proditgtiimeasured as growth in GDP per hour worked)labdr
utilization growth (measured as growth in hours keor per capita). The sample period is 1995 to 28113 10n-
indicator variables are winsorized at the top aoitidon one-percentiles. Thevalues, reported in parentheses, are
based on standard errors clustered at the cowgvey. [Other variables are defined in Tabl&"2.”, and" indicate
that the coefficients across the two sub-samplessanificantly different at the 1%, 5%, and 10%els,
respectively, in one-tailed tests.

Panel A: The impact of corruption

Dependent variable =
Real GDP growtf,

Dependent variable =
Employment growth;

Control of corruption Poor-control Strong-control Poor-control Strong-doul
1 2 3 4
Aggregate ETR -0.094 -0.005" -0.022 -0.006
(-2.59) (-0.19) (-1.96) (-0.71)
Statutory tax rate 0.053 0.037 -0.000 -0.000
(1.04) (0.77) (-0.05) (-0.01)
Control variables
Real GDP growth 0.225 0.247 0.051 0.147"
(4.03) (2.33) (2.10) (4.10)
Log(Population) 0.027 0.031" 0.014 0.003
(1.02) (0.92) (1.41) (0.18)
Intercept Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
N 427 427 427 427
Adj. R? 0.634 0.684 0.291 0.498
Panel B: Real GDP growth components
Personal Business Government Net
Dependent variable = consumption investment spending exports
growth+1 growthe+1 growthe growthe
1 2 3 4
Aggregate ETR -0.096 -0.327 -0.040 -0.073
(-3.09) (-4.00) (-0.78) (-1.24)
Statutory tax rate 0.135 0.198 0.018 0.106
(3.01) (2.02) (0.36) (1.15)
Control variables
Real GDP growth 0.308 0.209 0.216 0.053
(4.30) (0.94) (1.84) (0.32)
Log(Population) 0.053 0.024 0.088 0.028
(1.32) (0.25) (1.30) (0.35)
Intercep Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
N 854 854 854 854
Adj. R? 0.258 0.334 0.205 0.587
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Table 8 (cont.)

Panel C: Labor productivity and utilization growth

Dependent variable = Dependent variable =
Labor productivity growti1 Labor utilization growth:1
1 2
Aggregate ETR —0.045 -0.049
(-1.87) (-2.34)
Statutory tax rate 0.069 -0.006
(2.04) (-0.23)
Control variables
Real GDP growth 0.069 0.319
(1.20) (4.41)
Log(Population) 0.048 -0.019
(1.62) (=0.52)
Intercept Yes Yes
Country fixed effects Yes Yes
Year fixed effects Yes Yes
N 499 499
Adj. R? 0.368 0.457
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Table 9
Tests of H2: Tax incentives versus tax planning

Panel A reports sub-sample results from OLS estimahodels that examine the effect of country-lI&&€R on
country-level growth in real GDP or employment citioded on tax planning. The model is estimatechsately
for low and highvolatility of ETRcountries. First, we compute industry-adjustéun-level ETRas the difference
betweenFirm-level ETRand its industry average, where the average igpated using all firms in a 2 digit SIC
for each country and year. Next, for each countiygear Volatility of ETRis computed as the standard-deviation
of Industry-adjustedFirm-level ETR Finally, country-years with above-median (belowdian) standard
deviation are categorized in the ‘High’ (‘Low’) gip. Panel B reports sub-sample results from OLBnatbn
models that examine the effect of country-level E@R country-level growth in real GDP or employment
conditioned on financial constraints. To do so,cakulateAggregate ETReparately for firms with high and low
financial constraints. For this table, firm-levédservations are sorted into groups as followst,Rive calculate
firm-level financial constraints (i.e., FC indexg the first factor of Size and Age, where Size &jtise natural
logarithm of total assets in U.S. dollars, and Agjehe number of years the firm is listed on ThomEikon or
Compustat databases. To aid in interpretation, wiépty the factor score with -1 so that FC indexan increasing
function of financial constraints. Next, for eacuatry-year, we divide observations into two groapthe median
level of change in FC indeXAFC). Finally, we calculatdggregate ETReparately for each financial constraints
group within each country-year. The sample perso#i995 to 2013. All non-indicator variables are soirized at
the top and bottom one-percentiles. Twvalues, reported in parentheses, are based otestharrors clustered at
the country level. Other variables are definedal€ 2.”*, ™, and" indicate that the coefficients across the two
sub-samples are significantly different at the 5%, and 10% levels, respectively, in one-tailetktes

Panel A: The impact of tax planning

Dependent variable = Dependent variable =
Real GDP growtf, Employment growth;
Volatility of ETR Low High Low High
1 2 3 4
Aggregate ETR -0.029 -0.109" -0.010 -0.044
(-1.13) (-2.88) (-1.01) (-4.43)
Statutory tax rate 0.027 0.097 -0.003 0.010
(0.58) (2.34) (-0.27) (1.01)
Control variables
Real GDP growth 0.293 0.209 0.084 0.083
(4.30) (2.86) (3.32) (2.56)
Log(Population) 0.018 0.042 0.006 0.002
(0.57) (1.34) (0.62) (0.16)
Intercept Yes Yes Yes Yes
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
N 427 427 427 427
Adj. R? 0.619 0.748 0.405 0.404
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Table 9 (cont.)

Panel B: The impact of financial constraints

Dependent variable =
Real GDP growth.1

Dependent variable =
Employment growth

1 2

Aggregate ETR -0.014 -0.010
(4FC = Low) (-0.55) (-1.40)
Aggregate ETR —-0.059 -0.018
(4FC = High) (-2.37) (-2.24)
Statutory tax rate 0.053 0.003

(1.36) (0.34)
Control variables
Real GDP growth 0.246 0.084

(3.97) (3.56)
Log(Population) 0.020 0.015

(0.76) (1.52)
Intercept Yes Yes
Country fixed effects Yes Yes
Year fixed effects Yes Yes
N 685 685
Adj. R? 0.647 0.357
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Table 10
The relationship between firm-level investment andirm-level ETRs

This table reports the results from firm-level O&8imation models that examine the effect of fiewel ETR on
one-year ahead firm-level capital expenditut@agex-1) and log of number of employedsog(Employees)i).
Capexs defined as capital expenditures scaled by &stséts. In addition to the set of country-levetadvariables

in Equation (1), we control for contemporaneousls\wf dependent variables, country-industry-yearage of
firm-level ETR (ndustry ETR), total assets of the firnT étal assetg, firm-level growth opportunitiesq;) and
firm-level cash flows from operation€FQy). The sample period is between 1995 and 2013néti-indicator
variables are winsorized at the top and bottom pereentiles. Thévalues, reported in parentheses, are based on
standard errors clustered at the country leveleOthriables are defined in Table 2.

Dependent variable = Dependent variable =
Capex+1 Log(Employees):
1 2 3 4 5 6

Firm-level ETR -0.004 -0.003 -0.003 -0.014 -0.011 -0.014
(-3.28) (-3.17) (-3.26) (—4.05) (-3.21) (-4.33)
Industry ETR - - —-0.005 - - -0.003
(-1.59) (-0.09)

Statutory tax rate 0.023 - 0.023 0.199 - 0.199
(1.63) (1.65) (3.14) (3.16)

Control variables
Capex 0.262 0.247 0.262 - - _
(9.03) (8.54) (9.03)

Log(Employeeg) 0.668 0.659 0.668
(19.05) (17.89) (19.02)
Log(Total assetg) -0.004 -0.004 -0.004 0.132 0.140 0.132
(-3.80) (-5.16) (-3.79) (7.50) (7.26) (7.51)
Qit 0.004 0.004 0.004 0.028 0.028 0.028
(13.27) (25.72) (13.25) (15.28) (18.62) (15.30)
CFO 0.037 0.030 0.037 0.195 0.200 0.195
(4.79) (6.08) (4.82) (12.82) (13.66) (12.80)
Real GDP growth 0.089 - 0.087 0.341 - 0.340
(2.34) (2.31) (2.13) (2.08)
Log(Population) -0.012 - -0.011 -0.391 - -0.390
(-0.30) (-0.28) (-3.46) (-3.47)
Intercept Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes No Yes Yes No Yes
Country-industry-year effects No Yes No No Yes No
N 68,445 68,445 68,445 68,445 68,445 68,445
Adj. R? 0.148 0.088 0.148 0.663 0.615 0.663
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