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CESifo Working Paper No. 2540

FDI and Taxation: A Meta-Study

Abstract

Despite the continuing political interest in the usefulness of tax competition and tax
coordination as well as the wealth of theoretical analyses, it still remains open whether or
when tax competition is harmful. Moreover, the influence of tax differentials on
multinationals’ decisions is still insufficiently analyzed. Thus, economists have increasingly
resorted to empirical analysis in order to gain insights on the elasticity of FDI with respect to
company taxation. As a result, the empirical literature on taxation and international capital
flows has grown to a similar abundance during the last 25 years as the respective theoretical
literature. Its heterogeneity leads to a rising need for concise reviews on the existing empirical
evidence. In this paper we extend former meta-analyses on FDI and taxation in three ways.
First, we add the most recent publications unconsidered in meta-analyses up-to-date. Second,
we apply a different methodology by using a broad set of meta-regression estimators and
explicitly discuss which one is most suitable for application to our meta-data. Third, we
address some important issues in research on FDI and taxation to the clarification of which
meta-analysis can make valuable contributions. These issues are mainly: The influence of
variables which might moderate effects of tax differentials (e.g. public spending), the
implications of using aggregate FDI data as opposed to firm-level information on measured
tax effects, the implications of bilateral effective tax rates, and the possible presence of
publication bias in primary research.
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1. Introduction

The political interest in tax competition, coordina and harmonization has remained high in
Europe for more than 45 years (see the Neumark+®Rppblished in 1963) After successful
coordination and harmonization in indirect taxatioompany taxes attract attention in ensu-
ing debates. Most recently, the EU considers a baization of corporate taxation in form of

a common consolidated corporate tax base (CCCTBpated with formula apportionment
(Martens-Weiner 2006, Schon, Schreiber and Spe2@@8). Not surprisingly, the scientific
interest in international tax competition has cdagably increased since harmonization ef-
forts in Europe intensified, but also due to risgagital mobility in the last thirty years. Theo-
retical studies in public economics provide theditons for tax competition being harmful
and tax coordination being useful. These conditemeshowever numerous and heterogeneous
(see the surveys by Wilson 1999, Feld 2000, Wiland Wildasin 2004, Fuest, Huber and
Mintz 2005). Without referring to empirical evidenmo unambiguous predictions could be
obtained. As a result, the empirical literaturetax competition has heavily grown in recent
years sadly leaving us with a similarly diversetynie as the theoretical analyses (see the sur-
veys by Hines 1997, 1999, Devereux 2006). In cehtta theoretical analyses, economists
could however adopt meta-analytical methods froenlife sciences to gain clearer insights as
to the effects of international taxation insteadrsdf usual narrative surveys on empirical re-
sults (Jarrell and Stanley 1989, 2005, Stanley p0D& Mooij and Ederveen (2003, 2005,

2006) pioneer this approach in the economics efmnational taxation.

As the role of multinational firms and problemsfiobincial arbitrage are increasingly focused
in the theoretical analyses on the impact of irgeamal tax differentials on foreign direct

investment (FDI) (Fuest, Huber and Mintz 2005), thaltinationals’ options for location

choice are the starting point for empirical anasydeunning (1981) identifies three advan-
tages, called O-L-I, that have to be present forudtinational to invest in foreign host coun-
tries. Besides locational advantages (L) offeredth®y host country, to which taxation be-
longs, the multinational should be able to reafize-specific advantages as compared to
domestic enterprises in order to successfully caenpith them despite of costs of setting up
activities in a foreign country. The ownership awages (O) must therefore be comple-

mented by an internalization advantage (I) ovey., écensing of foreign production.

1. Debates about the effects of tax competitiotagdy date back much earlier, at least if theiaion within
countries is additionally considered. Spoerer (3062)., provides historical accounts of tax refaliscus-
sions in Zurich in 1883 pointing to the “flights thfe capitalists” induced by the enormous tax diff¢ial to
the canton of Basel (see also Georg von Schanz)1886ther historical study extending the analysdim-
terjurisdictional competition into pre-modern Gerpdetween 1000 and 1800 stems from Volckart (2002)
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This broad perspective on FDI allows for a constlen of other factors influencing multina-
tionals’ investment decisions. In particular, saglin international economics distinguish
horizontal expansions from vertical investment giecis and analyze both issues separately.
Multinationals that engage in horizontal investnsewant to establish production abroad in
order to serve local markets. In contrast, verticaestments serve to geographically allocate
a company’s production chain with the aim of exjohg inter-locational differences in rela-
tive factor endowments. Based on these insightsstih@nn and Markusen (1992) develop an
instructive theory on horizontal FDI. They showtthamultinational will locate production in
direct proximity to a foreign market if the corresyling reduction of distance-related costs is
advantageous as compared to the reduced potehtedptoiting economies of scale at the
plant-level. The more important economies of seae the less likely local production will
become (at least in small foreign countries). Avédical FDI, Helpman (1984, 1985) ex-
plains the splitting of the value chain as beinyeair by the multinational’s aim to reduce
total production costs. As long as reductions indpction costs, due to lower factor prices
abroad, exceed corresponding set-up costs, thenatidinal firm will engage in foreign (un-
skilled-labor intensive) production. Eby-Konan, Masen, Venables and Zhang (1996) and
Markusen (1997, 2002) finally present a unifiedrapgh. Their so-called knowledge-capital
model explains both, horizontal and vertical, mations for foreign investment. This model

has become the standard theoretical approach imnds@arch.

This theoretical perspective on the multinationaigestment decisions in a world of interna-
tional tax differences underlines the importancadditional factors influencing FDI and thus
of the ceteris paribus assumption in tax competidoalyses. Some recent empirical studies
on FDI and taxation pursue the above-mentioned eqasdn order to derive a theoretically
well-founded estimation strategyHowever, many studies instead opt for a traditignavity
set-up as successfully applied in the empiricaldranalyses. The gravity approach explains
inter-country FDI patterns by a combination of maasiables (e.g. GDP, population) and
distance variables. This simple set-up is reguladgmented by presumably important policy
and locational factors. These are — in additioa tneasure of taxation — indicators for politi-
cal risk, openness, infrastructure, labor costs, Htus, they often employ sets of explanatory

variables whose possible importance is also jestifiy theoretical considerations.

In addition to the underlying theoretical concegispirical studies on FDI and taxation vary

widely with respect to specification, sample sizel &0 on. One very important aspect in

2. Early empirical studies implicitly relied onstyle investment models (Hines 1999).
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which they differ is the dependent variable. SiR€d in its broad definition does not only

comprise real investments but also financial flaue to mergers or acquisitions of already
existing capital, some authors prefer to use a mig@ variable which better reflects real
economic activity. They therefore rely on investtsein stocks of property, plant and equip-

ment (PPE) which are undertaken or held by foraifjhates in a particular host country.

The central explanatory variable, i.e. the taxafale, also varies on the basis of different al-
ternative concepts. Besides the use of statutaryet@s at the country or regional level, many
empirical studies rely on average tax rates. Irtraghto statutory tax rates, average tax rates
reflect the tax base to which statutory tax rafgsya They are computed on the basis of pre-
vious microeconomic or macroeconomic data and laeeetore also known as backward-
looking tax measures. One special feature of bakeeking tax measures is that they cap-
ture the “true” tax burden on investments or congmnSince they are based on actual tax
payments they reflect the outcome of tax plannimg) discretionary tax provisions. However,
one of their major caveats also lies in this backlaaientation. As Devereux (2006) points
out, average tax measures might introduce an enédgebias into empirical analyses. Since
they are based on previous data, average tax matgd be influenced by recent investments
(e.g. through depreciation allowances). The dioectf causation between the dependent FDI

variable and the average tax rate thus might becarabs.

From a theoretical point of view it is preferabteuse tax measures which are forward-loo-
king and thus better reflect the situation investare in when they decide. Forward-looking
tax measures are differentiated into effective nmaigand effective average tax rates. Effec-
tive marginal tax rates measure the tax-induceativel wedge between pre- and post tax re-
turns on marginal investment. They are mainly dated using neoclassical investment mod-
els developed by King and Fullerton (1984) or Deugrand Griffith (1998, 1999). Devereux
and Griffith (1999) also calculate effective averdgx rates, which measure relative tax-indu-
ced reductions of the net present value of infrginat, i.e. profitable, investmentsThese
measures reflect the major provisions of the carsid tax system in a transparent and com-
pact way. They most importantly correspond to thevérd-looking nature of investment de-
cisions which are taken on the basis of futureddxggered by the respective projects.

The meta-analyses by De Mooij and Ederveen (20035,22006) particularly study to what
extent the choice of tax rates and the differeiotiain the type of investment influence the

3. Effective average tax rates might also be ¢aed by means of modeling a representative conmpdity
nancial development over a certain period of ti8ge Spengel (1995) or Jacobs and Spengel (1996).
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results of empirical studies on tax competitioneyput less emphasis on the control vari-
ables which are used in those studies. Most imptiytathe impact of public spending on

multinationals’ investment decisions has receivgte lattention there. Adopting the tradi-

tional Tieboutian (1956) perspective on inter-jditsional tax differences, the spending side
must however not be neglected. This has been remmyiy theoretical studies (Keen and
Marchand 1997, Sinn 2003) and much emphasized ha$3§-Quéré, Gobalraja and Trannoy
(2007) in their recent empirical analysis. SimjaBaldwin and Krugman (2004) show that
agglomeration effects in geographic centers midotvagovernments to tax business more
heavily. In a recent unpublished paper, Brulharelet(2007) present evidence for newly
founded firms that agglomeration effects actuatiguce their sensitivity to tax differentials.

In this paper, we provide a meta-analysis on theach of company taxation on FDI by par-
ticularly asking to what extent this impact is maded by spending policies or agglomeration
effects. In addition to the use of a broader datebg inclusion of most recent studies, a me-
thodological expansion is made by employing a breetdof meta-regression estimators. We
explicitly test which estimator is most suitablettwrespect to the underlying data. Meta-
regression analysis may be based on fixed or meféstt estimators, again to be distin-
guished into pooled WLS and cluster econometrichiods. As shown by Bijmolt and Pieters
(2001) using random effects cluster estimation negres which take account of the pre-
sumed dependence problem resulting from multiptepsiag in meta-analysis might be ad-
visable. We choose among different methodologipéibas on the basis of appropriate tests.

The remainder of the paper is organized as folldwSection 2we provide a qualitative re-

view of the empirical literature followed by a daption of the data set derived thereof in
Section 3and the descriptive statistics of the studieSéation 4 A classical meta-analysis

follows in Section 5 while Section 6contains the meta-regression results. Concludeag r
marks follow inSection 7

2. A Qualitative Review of the Empirical Literature

Since the early 1980s, a rich empirical literathes evolved disentangling determinants of
FDI with a special focus on the effects of compta®ation. Following Devereux (2006), the

empirical literature on the effects of taxes on Elddcation can be classified along three di-
mensions: the type of data used (time series, @@&st$on, panel data), the level of aggrega-
tion, and the stage of transnational investmenisart analyzed in the relevant studies. In a
strict sense the decision stage dimension only rhesorelevant in studies based on micro
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data; only these are able to separately analyzwetiesand continuous investment choices.

However, in accordance with De Mooij and Ederve2®0B) we use a slightly more general

classification and distinguish studies which expiicexamine discrete location choices from

studies using some sort of continuous capital datdependent variableConsequently, each

study can be assigned to one of 18 possible cagsgiigure 1). It should, however, be

noted that not all imaginable combinations of stdagensions have been realized in the past.

Figure 1: Dimensions of empirical literature on F
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2.1 Time Series Analysis on Aggregate FDI

Panel

Pioneering studies in FDI research used aggregagderies data (sdable ). They exam-

ined the correlation of relative after-tax ratesrefurn on U.S. investments and the annual

volume of inward FDI flowsS.This early approach

by Hartman (1984) has beeregicip by

researchers, which used longer time series andd/éine underlying data as well as the speci-
fications (Boskin and Gale 1987, Newlon 1987, You8§8, Murthy 1989). However, modi-

4. Micro studies using such capital data indeealyse continuous investment decisions while stubéssed on
aggregate capital data generally compound locaimhcontinuous investment decisions.
5. For surveys that cover this strand of theditiere in more detail see Hines (1997, 1999), De iMoal Ed-

erveen (2003) and Bloningen (2005).
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fications did not lead to differing results as cargudl to Hartman (1984). The established
elasticities with respect to after-tax rates ofimetdid not exceed 0.5 in the case of transfers of
funds and ranging at around 1.5 for retained egmi@nly when Slemrod (1990) fundamen-
tally reconsidered the research done so far abet, @ia, put forward new controls as well as
a forward-looking tax measure, doubts were cagtremious results. Retained earnings were
not affected by taxes while transfers of funds stabwignificant reactions. In addition, sepa-
rately analyzing bilateral U.S. inward FDI from sevcountries that differ in their regimes of
double taxation relief — as done by Slemrod — ditlyield clear-cut insights about the influ-
ence of home country taxation on the tax sengitnitFDI flows. Following Slemrod’s work,
Cassou (1997) is the latest paper to perform sitgle series analysis on bilateral FDI. Based
on a sample of six investing countries, he alsetranted a panel and found a significantly

negative impact of the corporate tax rate on inwpdl

Table 1: Empirical studies using aggregate time sggs data

Study Data Special Remarks Tax Method Main results
Measure
Hartman (1984) US aggregate FDI  Annual inward FDI regressed on BL oLs Elasticities with respect to
inflow , 1965-1979 relative after-tax rates of return, after-tax rates of return do
transfers vs. retained earnings not exceed 0.5 (transfers)
and 1.5 (retained earnings).
Boskin and Gale US aggregate FDI  Extending Hartman (1984) with BL oLs Results in accordance with
(1987) inflow, 1956 - 1984 alternative data on rate of return Hartman (1984)
Newlon (1987) US aggregate FDI  Criticizing Hartman (1984), coping  BL oLs Results in accordance with
inflow, 1956-1984  with spurious correlation Hartman (1984)
Young (1988) US aggregate FDI  Extending Hartman (1984), with BL oLS Results in accordance with
inflow, 1953 - 1984 lagged investment Hartman (1984)
Murthy (1989) US aggregate FDI  Re-estimating Young (1988), with  BL ML Estimator New funds show elastic

reactions with absolute
elasticity greater 1. Re-
tained earnings also are
more elastic than Young

inflow, 1953 - 1984 adjustment for autocorrelation

suggests.
Slemrod (1990) Bilateral US inbound Dummies reflecting time elapsed  BL, FL oLs No tax effect for retained
FDI from 7 countries, since benchmark year, forward- earnings, while transfers
1956-1987 looking tax burden measure, con- showed significant reac-
trolling for home taxes and home tions. No clear insights
country double taxation relief about the influence of home
country taxation.
Cassou (1997) Bilateral US inbound Time series analysis, then extend- BL OLS, home A significantly negative

FDI from 7 countries,
1970 - 1989

ing Slemrod (1990) to panel data
analysis, but no control for double
taxation relief system

country dummies impact of the corporate tax
(when panel) rate on inward FDI was
identified.

Tax measuresBackward looking tax measures (BL), Forward logkiax measures (FL)
Source: Own Compilation.

2.2 Panel Data Analysis on Aggregate FDI

The idea of using panel data on bilateral FDI flogeees back to Devereux and Freeman
(1995) (se€Table 3. Their sample included 7 OECD countries in theqaefrom 1985 to
1989. As a further innovation, Devereux and Freerfi#@95) introduced bilateral cost of

capital into their analysis reflecting the counpa#-specific effective marginal tax burden on
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transnational investments. They found that locatboice is indeed affected by taxation.
Since then, bilateral FDI flows or positions haeenained a commonly used basis for subse-
quent researchFor a long time, Buettner (2002) is the only osing bilateral cost of capital
while most of the other studies based on bilateEsi rely on unilateral tax measuré®raw-

ing on a panel of intra-EU transfers of funds bemé&991 and 1998, Buettner also includes
statutory corporate income tax rates into his regjoms thus attempting to catch some effects
of infra-marginal, i.e. localization-relevant, caerations. From a (joint) significance of
both, the effective marginal tax burden (EMTR) &lnel statutory tax rate (STR), he infers an
impact of the effective average tax rate (EATR}ha determination of FDI. Another note-
worthy result is that explicitly controlling for éhsupply of public services does not reveal an

important impact of public expenditures on locagibattractiveness.

Gorter and Parikh (2003) collect OECD panel datailaiteral FDI positions. While they do
not analyze the joint effect of distinct tax measthey separately analyze the effects of the
unilateral host country EMTR and of a backward-logkaverage tax rate computed on the
basis of micro data. The tax effects are signifiiganegative, but provide ambiguous evi-
dence for the home country system of internatiolmaible taxation relief by means of a re-
stricted SUR model. While restricted regressioms &mploy the micro average tax rate (Mi-
cro ATR) substantiate zero tax elasticity for cteduntries (U.K.), the corresponding EMTR
regressions suggest no particular relief systeroipampact on FDI. Stdwhase (2005a)
draws on bilateral FDI from 8 EU countries to Genyahe Netherlands and the UK between
1995 and 1999. He shows that only the secondaryeatidry sectors are sensitive to taxation
while the primary sector is not. Bénassy-Quérél.e{2905) employ various, i.e. forward-
looking, backward-looking and statutory tax measwsghout revealing fundamental differ-
ences in the implied tax sensitivity of FDI. Thdeets they calculate on the basis of their
panel of intra-OECD bilateral FDI flows between 4%hd 2000 are generally negative and
significant. Interestingly, by controlling for treenount and the composition of public expen-
ditures, Bénassy-Quéré et al. (2005) find a pasitiomposition effect, i.e. a higher share of

investment in public expenditures adds to localiattaactiveness and weakens tax effects.

Bellak et al. (2007) even make an attempt to tesbdut’s intuition. Based on a panel of bi-
lateral outward FDI flows of seven home countriessight Central and Eastern European

Countries (CEEC) for the period from 1995 to 200y explicitly control for a possible in-

6. Panel studies using aggregate non-bilateral aia Jun (1994), Swenson (1994), Billington (1989pek-
man and van Vliet (2001).

7. Devereux and Freeman (1995) provide the bdhtarsts of capital employed by Buettner (2002).
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terrelation between bilateral effective averagertrs (BEATR) and infrastructure as deter-
minants of FDI. Their results provide evidence thétastructure — especially a good endow-
ment of communication facilities — positively inflnces FDI; this is directed towards the re-
spective country and may even compensate for highxas. Demekas et al. (2007) also in-
clude a proxy for infrastructure into their studyeir panel analysis of aggregate FDI-flows
between 16 home countries and 24 CEECs duringghe1995 — 2003, which is not meant
to finance privatization-related projects, empltlys statutory corporate income tax rate as a
measure of company tax burden. Based on this éatahgy conclude that infrastructure de-
termines the attractiveness of developing countakisough this is not valid for countries that
have reached a higher stage of economic developrivareover, their reported tax effects
are mainly significant. Bénassy-Queéré et al. (26&mine US foreign investment in 18 EU
countries from 1994 — 2003. They assume a tradéetiveen public spending and the tax
rate; public spending as well as a lower tax rateincrease FDI. Their findings confirm their
assumption. They emphasize that it is not desirablparticipate in fierce tax competition
because of negative spillovers, such as lost fgnébn public goods. However, they argue
that tax competition leads to a relocation to meifecient public goods. Wijeweera et al.
(2007) employ an OECD panel data set of FDI fromensource countries investing in the
U.S. during the period from 1982 to 2000. Theyude various controls into their regressions
which separately resort to forward-looking margiasiwell as infra-marginal tax measures as
well as to the statutory tax rate. The measurecetiects are more robust for the statutory tax
rates as for the effective tax measures. Contgpliar infrastructure yields mainly insignifi-
cant coefficients, which are explained by the galhehigh level of economic development

and, thus, infrastructure endowment of all homentiges included in the panel.

Bellak and Leibrecht (2007) concentrate on Ceranal Eastern Europe as the target for FDI
flows. They use panel data on bilateral FDI flons1i seven home countries to eight CEECs
for the time span from 1995 to 2003. The authaiesgirate both, EMTR as well as the EATR,

into their analysis. Furthermore, like Bellak, Lieibht and Damijan (2007), they belong to
the relatively few studies that do not rely on dienpnilateral measures which only reflect
host country specific tax legislation explicitlyfeering to bilateral measures. Their results
indicate that FDI-flows to CEECs are primarily detened by bilateral effective tax rates

(BEATR). Bellak and Leibrecht (2007) argue thastisi due to the predominance of new and
inframarginal investment projects in these traositeconomies. Hajkova et al. (2006) use
BEATR in their regressions drawing on a panel ¢dtbral intra-OECD FDI-stocks over the

1990s. They apply the transformed least squaresoagip introduced by Erkel-Rousse and
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Mirza (2002) which allows to control for unobservieeterogeneity specific for each home

country, host country and home-host country pagmésally, they report rather small tax elas-

ticities. The authors explain this result by dihtleeir very broad set of policy controls. Egger

et al. (2008) particularly focus on the interredatiof bilateral and unilateral effective tax

rates. Based on a panel of outbound positionslafebal intra-OECD FDI between 1991 and

2002, Egger et al. (2008) show that the estimatgzhct of the host country unilateral tax rate

turns positive, when the bilateral tax rate is #ddally considered. This reflects the ceteris-

paribus-advantage of multinationals over competiognestic firms in case of rising unilateral

host country tax rates. The coefficient of the teilal tax rates, however, is robustly negative

as it translates the direct negative impact orr-ddbe returns of transnational investments.

Table 2: Empirical studies using aggregate panel da

Study Data Special Remarks Tax Method Main results
Measure

Jun (1994) US aggregate in- Controlling for BL, FL  Fixed effects:  The home country’s statutory tax rate
bound FDI from home country OLS, GLS, has a significant negative effect on
OECD countries, system of double country dummies FDI from countries with residence
1980-1989 taxation relief systems, but not on FDI from territo-

rial systems.

Swenson (1994) Bilateral US Exploiting US tax BL, FL  OLS, GLS, Foreign investment in the US is tax
inbound PPE history of the industry dum- sensitive. Average tax rates are more
investments, 1980s, focusing on mies, time trend precise indicators for the effects than
1979-1991 industry variation effective tax rate measures

(18 industries)

Devereux and Free- Bilateral FDI, Bilateral effective FL Fixed Effects: Location choice is affected by taxa-

man (1995) 7 OECD coun-  tax burden measure IV, OLS, time tion. Granting tax credit for foreign
tries, 1985-1989 and country-pair shareholders may lead to an increase

dummies or FD  of inbound FDI from exemption
estimator countries.

Billington (1999) Aggregate in- STR oLs The statutory corporate tax rate has a
bound FDI, G7- significantly negative effect on FDI
countries, 11 UK inflow.
regions, 1986 -

1983

Shang-Jin (1997) Bilateral FDI, Explicitly control- BL (Quasi-)Fixed  Arise of the tax rate as well as a rise
from 14 source to ling for corruption Effects: OLS, IV, in corruption leads to a reduction of
46 host countries, source country  inward FDI. U.S. investors are not
1990-1991 dummies significantly more averse to corrup-

tion than are average OECD-
investors.

Broekman and Vliet Aggregate EU BL Fixed Effects: There is a significant relation between
(2001) inbound FDI, OLS, time dum- effective tax rates and FDI with a tax
1989-1998 mies, host coun- elasticity of 0.5.

try dummies.

Buettner (2002) Bilateral FDI Effects of statutory  BL, FL,  Fixed Effects: The effective average tax burden
financed by and effective mar- STR OLS, IV, home significantly determines FDI. Public
transfers, EU 15, ginal tax burden and host country services do not seem to have an
1991-1998 analysed jointly to dummies or FE important impact on locational attrac-

capture average estimator. tiveness.
effective tax bur- Random Effects.

den. Controlling for Always: Time

public services. dummies.

Gorter and Parikh Bilateral FDI Extending Hines BL, FL  OLS, SUR Tax effects on FDI are significantly

(2003) positions, (1996) negative. Accounting for the home
EU 15, 1995- country system of i_nternatio_nal double
1996 taxation relief provides ambiguous

evidence.



Table 2 (cont.):

-10 -

Empirical studies aggregategnel data

Study Data Special Remarks  Tax Method Main results
Measure

Bénassy-Quéré et al. Bilateral FDI, 11 Various specifica- BL, FL, Fixed Effects: Tax effects are generally significantly

(2005) OECD countries, tions, controls and STR OLS, IV, home negative. A higher share of invest-
1984 - 2000 tax burden meas- and host country ment in public expenditures weakens

ures. dummies tax effects.

Razin et al. (2005)  Bilateral FDI, 24 2-stage investment STR Heckman selec- Source-country statutory tax rate
OECD countries, decision analyzed tion: Probit, plays an important role in the selec-
1981 - 1998 with macroeco- OLS, time and  tion process, whereas the host country

nomic data country dummies tax rate affects the scale of invest-
ment.

Stéwhase (2005a) Bilateral FDI, Investments differ-  BL, FL  Fixed Effects: Tax sensitivity of FDI varies between
from 8 EU coun- entiated by three GLS, SUR, economic sectors. Only the secondary
tries to Germany, main economic country-pair and tertiary sectors are sensitive to
Netherlands and sectors dummies and high tax rates.

UK, 1995-1999 time dummies.

Haijkova et al. (2006) Bilateral FDI Fully controlling FL, STR Fixed Effects: FE Generally rather small tax elasticities
stocks, 28 OECD for unobserved estimator, Trans- are reported, presumably due to a very
countries, 1991 - heterogeneity formed Least broad set of policy controls.

2000 Squares (TLS)

Bellak and Leibrecht Bilateral FDI, 7  Bilateral forward- FL Random Effects, FDI into CEECs is primarily deter-

(2007) home to 8 CEE  looking tax burden time dummies.  mined by the bilateral effective aver-
countries, 1995 - measures Fixed Effects: FE age tax burden.

2003 Estimator.

Bellak et al. (2007)  Bilateral FDI, 7  Controlling for FL Random Effects, Infrastructure - especially communi-
home to 8 CEE infrastructure, time dummies  cation facilities - positively influences
countries, 1995 - bilateral forward- FDI and may compensate for higher
2004 looking tax burden taxes.

measures
Bénassy-Quéré et al. Bilateral US Testing if the FL, STR Fixed Effects: The provision of public goods does

(2007) outbound PPE
stock in 18 EU
countries, 1994-

1999 or 2003

Wijeweera et al. Bilateral US

(2007) inbound FDI
from 9 OECD
countries, 1982 -
2000

Demekas et al. (2007)Aggregate FDI,
16 hometo 24
CEE countries,
1995 — 2003

Wolff (2007) Bilateral FDI,
EU 27 (excl.
Romania), 1994 -

2003

Egger et al. (2008)  Bilateral FDI, 22
source to 26 host
countries
(OECD), 1991 -

2002

provision of public
goods changes the
tax-sensitivity of
FDI

Extending Slemrod FL, STR
(1990) to panel data
analysis

Threshold effect
estimation with
respect to income
levels, non-
privatization FDI

STR

Extending Razin et STR
al. (2005), distin-

guishing total FDI,

equity and debt

transfers

Focus on the inter- FL
relation of uni- and
bilateral forward-

looking tax burden

measures

affect location choice.

The increase of public capital by
means of higher tax rate though can
have negative effects on inward FDI-
flows.

OLS, country
and/or sector
dummies, alter-
natively FD
Estimation

Fixed Effects:
OLS, GLS,
country dum-
mies, time trend

Tax effects are more robust for the
statutory tax rates as for the effective
tax measures. Coefficients for infra-
structure are mainly insignificant,
presumably due to the high level of
economic development of all coun-
tries considered.

Fixed Effects:
S- GMM, time
dummies

Apart from gravity factors, FDI in

European transition economies is
influenced by a broad set of host
country policies.

Results are mixed: For total and
equity FDI no robustly significant tax
effects are reported.

Heckman selec-
tion: Probit,
OLS, time and
country dummies

Fixed Effects: FE FDI reacts positively to the parent and

estimator, GMM, host country tax rate and negatively to

time dummies  bilateral effective tax rate. Isolated
unilateral tax rates can lead to biases
results.

Tax measuresBackward looking tax measures (BL), Forward logkiax measures (FL), Statutory tax rates (STR)

Source: Own Compilation.
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As Devereux (2006) points out, FDI-flows (or theuking positions) rather describe one me-
thod to finance expansion and do not corresponcigely to any specific stage of the overall
investment decision. However, Razin et al. (20@lathe idea of two sequential decisions
— how much to invest conditional on the discreteigien to invest at all — even to bilateral
macroeconomic FDI data. They analyze bilateral pdat with 24 OECD countries over the
period 1981 to 1998 and address the underlying asgdection problem by the Heckman
selection method. Thereby, they do not focus orgmat versus infra-marginal effective tax
measures, but on home and host country STRs. Tdwmiits indicate that the source-country
statutory tax rate is an important factor in thiestgon process, whereas the host-country tax
rate affects the scale of investment. Wolff (206i0sely follows Razin et al. (2005) in his
empirical approach. He draws on a panel of bilhtetd flows for the EU 27 countries (ex-
cluding Romania) for the period 1994 — 2003 andsrregressions for total FDI as well as
equity FDI, inter-company debt transactions andinetd earnings. His results are mixed. For
total and equity FDI no robust significant tax etfeare reported.

2.3 Studies Using Aggregate Data on Affiliates of Mtinational Companies

2.3.1 Location Choice: Count Data Models

Papke (1991) applies a Poisson count model estihvaemaximum likelihood techniques in
order to analyze the tax sensitivity of locatiomices (sedable 3. Count data models imply
the aggregation of the number of considered conegaiffiliates per host country. Papke
(1991) draws on a panel of plant birth data budtf cross-sections of the US Establishment
and Enterprise Microdata File (USEEM) for the yed936, 1978, 1980 and 1982. Thereby,
she is among the first to use a forward-looking lbaxden measure. Her results show that
economic factors such as taxes play a significalet in the determination of manufacturing
locations, although responsiveness differs conalgracross industries. Stéwhase (2005b)
also relies on count data, but rejects the Poissadel in favor of a negative Binomial model
due to less restrictive assumptions. His datasseased on data covering the foreign engage-
ments of German multinationals for the period 18911998. He shows that real activity is
significantly deterred by rising effective tax barns$, while management and finance as well

as research and development (R&D) activities oa@ct negatively to statutory tax rates.

Overesch and Wamser (2008a) examine MiDi-datahertitme from 1996 to 2005 and focus
on German investments in eastern European EU acnessuntries. The Poisson count mod-
el proves to be applicable for the analysis of ioradecisions. The negative Binomial model

is only a viable alternative if country fixed eftsare included. Under both models the STR
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exerts a significant impact on the expected nurob&erman affiliates in a certain host coun-
try. Moreover, the EATR proves to be the more slétandicator for tax effects in contrast to
the EMTR. Controlling for infrastructure yields sificant coefficients as expected in transi-
tion economies. Overesch and Wamser (2008b) useddtd for German outbound invest-
ments in 30 European countries for the period fi®@89 to 2005 and study asymmetries with
respect to tax sensitivities originating from difat motivations to internationalize, different
degrees of internationalization and different basgactivities of firms. On the basis of a
negative Binomial count model, they show that waitFDI in manufacturing is significantly
more responsive to local taxation than horizonfl. FFinancial service and R&D activities
are highly tax sensitive as well as affiliates ofamly weakly internationalized firm.

Table 3: Empirical studies using count data

Study Data Special Remarks Tax Method Main results
Measure
Papke (1991) Data on plant births in USDistinguishing between FL ML Estimation Economic factors, e.g.
states, 1976 + 1978 +  different industries (Poisson count  taxes play a significant
1980 + 1982 model), state fixedrole in manufacturing
effects locations, but impact
differs across industries.
Stoéwhase (2005b) Microdata on German  Differentiating between GLS (NegBin Real activities are signifi-
multinationals’ activities functional forms of engage- BL STR count model) cantly deterred by rising
in 8 EU countries, 1984 - ments ' average tax burdens, while
1994 management, finance and
R&D reacts negatively
only to statutory tax rates.
Overesch and Wam- Microdata on German  Inter alia controlling for FL, STR ML Estimation The host statutory tax rate
ser (2008a) multinationals’ activities infrastructure (NegBin and fixed exerts a significant impact
in EU 8, 1996 — 2005 effects: Poisson on location choice, but the
(MiDi) model), time EATR is most suitable to

dummies. measure tax effects.
Infrastructure shows
significant coefficients.

Overesch and Wam- Microdata on German  Focus on tax asymmetries: FL, STR ML Estimation Host-country taxation has

ser (2008b) multinationals’ activities motivation, activity, degree (NegBin count a higher impact on verti-
in 30 European countriesof internationalization model), time cally than on horizontally
1989 - 2005 (MiDi) dummies integrated FDI.

Tax measuredBBackward looking tax measures (BL), Forward lookisg measures (FL), Statutory tax rates (STR)
Source: Own Compilation.

2.3.2 Continuous Capital Data: Studies Using Aggrede PPE Stocks

The early study by Grubert and Mutti (1991) relescross-sectional data from the Bureau of
Economic Activity (BEA), US Department of CommelseeTable 4. These data are based
on the level of the capital (PPE) stock of afféisitof US multinational companies in specific
foreign countries. Grubert and Mutti (1991) repamtimportant effect of taxes as well as tar-
iffs on the international capital allocation. Bas®u similar data with its focus on tax haven
countries, Hines and Rice (1994) find a very higlgative influence of taxes on PPE posi-
tions which are higher than the estimates by Giudred Mutti (1991). Devereux and Lock-
wood (2006) draw on the same data source as GrabdrMutti (1991) and Hines and Rice
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(1994) using panel data, however. Devereux andWwookl (2006) develop a two-stage mod-
el, which is estimated in a probabilistic choicanfiework, in order to be able to better analyze

the two main elements of the decision-making pre@sen on the basis of aggregate data.

The results indicate a large and significant immédATR, but no impact of EMTR.

Table 4: Empirical studies using aggregate PPE datan affiliates

Study Data Special Remarks Tax Method Main results
Measure

Grubert and Mutti  PPE stock of US affili- Considering host country BL oLs Taxes and tariffs signifi-

(1991) ates in 33 foreign coun- taxes as well as tariffs cantly determine interna-
tries, 1982 tional capital allocation.

Hines and Rice PPE stock of US affiliate Special focus on tax havens BL OLS, IV A high negative influence

(1994) in 73 foreign locations, of taxes on PPE positions
1982 is reported, exceeding the

estimates of Grubert and
Mutti (1991).

Hines (1996) US state-specific PPE  Central Idea: Non-uniform STR Tobit There are large negative
stock of affiliates from 7 distribution of activities tax effects in the determi-
foreign countries, 1987 across states from credit nation of foreign direct

countries captures all non- investment.
tax state-specific factors

Grubert and Mutti  PPE stock of US affiliate BL oLS Significantly negative tax

(2000) in 60 foreign locations, elasticities are reported.
1992

Altshuler et al. PPE stock oS affiliates Development of tax sensitiv- BL, STR  OLS, IV Capital has become more

(2001) in 58 foreign locations,

1984+1992

ity from 1980s -1990s responsive to taxes during

the 1980s.

Devereux and Lock- PPE stock of US affili- 2-stage model integrating FL, STR Fixed Effects : Results indicate a large
wood (2006) ates in 19 OECD coun- probabilistic choice frame- GMM, time and  and significant impact of
tries, 1983 - 1998 work country dummies the EATR, but no impact
of the EMTR.
Bobonis and Shatz US state-specific PPE  Focus on agglomeration STR Fixed Effects: The insights as to the

(2007) stock of affiliates from 7 effects
foreign countries, 1977-

1996

OLS, state-home influence of corporate

dummies, GMM taxes remain only vague.
In contrast, agglomeration
effects are confirmed.

Tax measuredBBackward looking tax measures (BL), Forward lookisng measures (FL), Statutory tax rates (STR)
Source: Own Compilation.

Basically, Grubert and Mutti (2000) as well as Aliter et al. (2001) have access to individ-
ual company tax-returns data. However, they aggeetpgs information on US outbound ac-

tivities within each host country. Grubert and NI(@000) regress the amount of invested real
capital by the foreign affiliates of US multinateda on ATR in about 60 host countries. They
report significantly negative tax elasticities. gkiler et al. (2001) use similar data and find
out that capital has become more responsive tcstdweing the 1980s. Hines (1996) uses
BEA data as well, but on the US activities of fgremultinationals. He analyzes variations in
the distribution of PPE between US states and ifiennon-tax factors by looking at the dis-

tribution of investments from tax credit countriesstricting their tax sensitivity to zero. For

exemption countries, Hines (1996) reports large ragmhtive tax effects in the determination
of FDI. Hines’ approach has been adopted by folhmwauthors such as Gorter and Parikh
(2003). Bobonis and Shatz (2007) use the same Bif& sburce as Hines (1996) on the US

state-level foreign-invested capital stock. ButiEnto Devereux and Lockwood (2006), they
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rely on a panel covering the years from 1977 to61®bbonis and Shatz (2007) resort to a
dynamic specification and especially focus on agglation effects. The existence of such

effects on PPE positions is confirmed. However,itisegghts about tax effects remain vague.
2.4 Studies Using Individual Company Data

While economists from the US have access to indalidata since several years, comparable
data for Europe has become available only recemtig. improved availability of micro data
has led to a rising number of studies, which fooughe distinct levels of the overall foreign

investment decision.

2.4.1 Location Choice: Discrete Choice Models

Bartik (1985) was the first to employ the (nestedhditional Logit model developed by
McFadden (1974, 1978) on microeconomic company @ealable 5. His aim was to dis-
cern the influencing factors of discrete locatidioices between US states. The information
on plant locations stems from a data base develbp&thmenner (1982) for the years 1972
and 1978. He reports a significant negative eftéctate taxes on business location patterns.
Devereux and Griffith (1998) also use a nested itimmal Logit model to analyze compa-
nies’ discrete decision where to produce. They érdience that the EATR — as opposed to
the EMTR — plays a significant deterring role i flocation decision. This result was found
on the basis of a Compustat panel for the peri@D16 1994 covering US firms that are lo-
cated in the European market. Swenson (2001) gstsneaconditional Logit model as well,
using panel data on discrete investment choicdswbee made by multinational companies
from seven countries in different states of theldé8veen 1984 and 1994. Her data set allows
for distinguishing between alternative transactigpes and the source country system of
double taxation relief. With mergers and acquisgiqM&A) being positively affected by

rising host country taxes, some of her results,dwar, turn out to be rather surprising.

Mutti and Grubert (2004) employ a random effectsbiRranalysis based on cross-sectional
individual tax returns of US multinationals investiin 60 foreign locations for the year 1996.
Controlling for parent characteristics they findttlespecially labor intensity positively affects
international mobility. At the policy level taxatias an important factor. However, its ad-
verse effect on location decisions is weakenedgh-imcome host countries, probably due to
better infrastructure or agglomeration effects ehduettner and Ruf (2007) opt for a fixed
effects Logit model, which is based on more realiassumptions as compared to previous
studies. For example, it allows parent companiebaid more than one subsidiary abroad.
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Another virtue of this approach is that (time-inaat) heterogeneity in the firms’ assessment
of locations and heterogeneity of locations itsalfi be addressed simultaneously by means of
fixed firm-specific location effects. They baseithdata-set on a panel of German multina-
tionals that invest in 18 OECD countries; the pasglrovided by the German Bundesbank’s
MiDi database and covers the time span from 1998)@8. Their results confirm the results
of Devereux and Griffith (1998) regarding the ienehnce of the EMTR in discrete location
decisions. However, in contrast to Devereux andfi®ri STR shows a stronger adverse ef-
fect on location choice as compared to the EATRclwis only weakly significant. Buettner
and Ruf (2007) hypothesize that the latter resudthinreflect measurement problems, i.e. an
imperfect fit of the employed effective tax ratesndividual firms and investments. Buettner
and Wamser (2008) also examine the discrete lotatexision by means of a fixed effects
Logit model drawing on MiDi-data for 22 OECD hogiuntries from 1996 to 2004. They
report robust negative effects on the parent-siggaibbability to invest for the statutory cor-
porate tax rate in accordance with Buettner and(Ro®7). However, Buettner and Wamser

(2008) consider several non-profit taxes, which thgao not show significant effects.

Table 5: Empirical studies applying discrete choicenodels on micro data

Study Data Notes Tax Method Main results

Bartik (1985) Data on plant births in Numerous controls STR Cond. Logit  There is a significant negative effect of
US states, 1972 + state taxes on business location.
1978

Devereux and Grif- Microdata on US Focus on relevance FL, BL Cond. Logit, Results show that the EATR as op-

fith (1998) multinationals’ activi- of inframarginal vs. country and time posed to the EMTR plays a significant
tiesin F, GER, UK, marginal effective fixed effects deterring role in location decisions.
1980 - 1994 tax burden

Swenson (2001) Microdata on foreign Different transac- STR  Cond. Logit, The tax-sensitivity of FDI differs
multinationals’ activi- tion types, credit vs. state fixed effectsaccording to transaction type. M&A
ties in US states, 1984exemption countries are positively correlated with host
-1994 country taxes.

Mutti and Grubert ~ Microdata on US Parent characteris- BL Random Effects Industries with above-average export-
(2004) multinationals’ activi- tics, different indus- Probit orientation are more sensitive to host
ties in 60 locations,  tries country taxation.

1996
Buettner and Ruf Microdata on German Unobserved firm-  FL, STR Fixed Effects Results of Devereux and Griffith
(2007) multinationals’ activi- specific location Logit, fixed firm- (1998) are generally confirmed. How-
ties in 18 OECD coun-effects country and time ever, the statutory tax rate shows
tries, 1996 - 2003 effects stronger adverse effects as the only
(MiDi) weakly significant EATR.
Buettner and WamseiMicrodata on German Following Buettner BL, FL, Fixed Effects There are robust negative effects on the
(2008) multinationals’ activi- and Ruf (2007), STR  Logit, fixed firm- parent-specific probability to invest for
ties in 22 OECD coun-focus on non-profit country and time the statutory corporate tax rate.
tries, 1996 - 2004 taxes effects
(MiDi)

Tax measuredBBackward looking tax measures (BL), Forward lookisng measures (FL), Statutory tax rates (STR)
Source: Own Compilation.

2.4.2 Continuous Capital Data: Scale of Investmer@onditional on Location Choice

Desai et al. (2004) study the continuous investrdewtsion conditional on locating in a cer-

tain country by means of firm-level data (Sesble §. They do not only consider corporate
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income taxes but additionally include local indiréaxes into their analysis. Based on BEA
micro-data on US outbound activities in 1982, 1886 1994 they find a tax elasticity of for-
eign affiliate assets of about 7 for both indirastwell as income taxes. Overesch and Wam-
ser (2008a) examine whether tax effects influeheedecision on the scale of investment, i.e.
they do not confine their analysis to discrete fmrachoices as already described above.
They show that tax effects are robust and highiypifcant based on their set of firm-level
data (MiDi) that covers German investments in Hasteurope and relies on a dynamic
framework with differenced GMM estimation. This wésholds independent from the use of
statutory taxes or forward-looking tax measures TRAand EMTR). Buettner and Wamser
(2008) analyze the subsequent stages of the triamsalainvestment decision separately. As
regards the continuous investment decision — baseal dynamic specification — they report
significant effects of their forward-looking tax foen measure which represents the tax
wedge that was introduced by corporate taxatiopaas of the user cost of capital. Indirect
taxes, which are additionally employed as regressdw not reveal significant effects when

the study controls for country fixed effects.

Table 6: Empirical micro data studies analyzing cotinuous investment decisions

Study Data Notes Tax Method Main results
Desai et al. (2004) Micro-data on US multi- Additional focus on BL Fixed effects: OLS, Tax elasticity ranges around 7
nationals’ outbound indirect taxes parent and industry for corporate income as well
activities, fixed effects as indirect taxes.
1982+1989+1994 (BEA)
Overesch and Wam- Micro-data on German Inter alia controlling FL, STR Fixed Effects: Tax effects are robust and
ser (2008a) multinationals’ activities for infrastructure GMM, time dum-  highly significant.
in EU 8, 1996 — 2005 mies
(MiDi)
Buettner and WamseiMicro-data on German  Following Buettner ~ BL, FL, Fixed Effects: OLS, Continuous investment deci-
(2008) multinationals’ activities and Ruf (2007), focus STR IV, with parent, sions are influenced by the tax
in 22 OECD countries,  on non-profit taxes industry and countrywedge. Indirect taxes do not
1996 — 2004 (MiDi) dummies, GMM,  matter as soon as country fixed
always time dum- effects are controlled for.
mies

Tax measuredBBackward looking tax measures (BL), Forward lookisg measures (FL), Statutory tax rates (STR)
Source: Own Compilation.

3. The Meta-Dataset

3.1 Studies Covered

Our data set results from the combination of thest28ies that are provided by De Mooij and
Ederveen (2003) and 21 additional studi&x of these 21 studies, which are new to our data
set as compared to De Mooij and Ederveen (2003g hlready been included in De Mooij
and Ederveen (2005, 2006), but we collected theesponding information ourselves. Since

we exclude an earlier version of Bénassy-Quéré €2@05) from the old data set taken from

8. Many thanks again to Ruud de Mooij for provglhis data to us.
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De Mooij and Ederveen (2003), we finally obtainamgle of 45 studies of which 15 (33 %)
have never been meta-analyzed befdteus, all studies, which appeared in our reviewhef

empirical evidence in Section 2, are covered bydada sample.
3.2 New Variables

In addition to the inclusion of new studies we atideme new study or model characteristics
to the original data set assembled by De Mooij Bdérveen (2003) which have not been
coded before. In particular, we tried to capturaei®pecifications in more detail. We there-
fore coded two dummies which respectively take laesaf one if primary studies controlled
for country or time fixed effects and zero othemvi&\s regards tax measures employed in
primary work, we now distinguish whether effectaserage or marginal tax rates reflect only
host country provisions or also enclose bilatemal agreements. For the latter case we code
two new variables named bilateral effective avertagerate (BEATR) and bilateral effective
marginal tax rate (BEMTR). In addition, we alsaattuce dummy variables adopting a value
of one if the primary model controlled for some @& of public spending relevant from an
investors’ point of view (such as public inputsbpa investment, infrastructure or educa-
tion). Likewise, agglomeration effects are capturBshally, we more closely describe the
properties of the data by introducing dummies fodes that are based on aggregate data,
aggregate data on affiliates or firm-level datapestively. Another modification as compared
to the old dataset concerns the classificatiortuafies according to the properties of the data.
We classify each study as either being based oa $enies, cross-section or panel data and
consider the question whether discrete locationcehbas been examined as constituting a
separate dimension of the literature. In partictiés implies a deviation from the methodol-
ogy chosen by De Mooij and Ederveen (2005, 2006) wiat studies that analyze discrete
location choice as an alternative to time serigssszsection or panel data studies. As a result,
we are able to precisely capture the different disien of the primary literature as outlined in

Section 2 within the scope of our meta-analysis.
3.3 Meta-Samples

We employ two different measures of primary eff@ze estimates. On the one hand, we rely
on semi-elasticities, which are computed on thesbafsthe original primary estimates. The
transformation of original estimates into compagad#@mi-elasticities (evaluated at the sample

means) is already done by De Mooij and EderveeQ3p@or the observations included in

9. The excluded study is Bénassy-Quéré et al.1(200
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their meta-study. Whenever necessary, we applypitusedure to those studies which have
been newly adopted for our meta-analy$isor some studies or models, however, no semi-
elasticities could be calculated. In particulars tholds for Buettner and Ruf (2007) as well as
some models in Buettner and Wamser (2008). In thases fixed effects logit estimation is
applied which does not allow for the computationh&f marginal effects needed to derive the
tax semi-elasticities of foreign investment decisioln addition to semi-elasticities, we also
will employ primary t- and z-values as dependentalde in the meta-analysis. As is com-
monly known, t- and z-values result from the saalofi primary coefficients by their respec-
tive standard errors. They thus are by definition standardized and eefion a dimension-
less scale. Consequently, they are comparablesadifferent studies and models. However,
some primary models include non-linearities witkpect to the relationship between FDI and
taxes. In these cases no exact standard errorseedbtal marginal effect can be calculated
without information on the corresponding covarianceéollowing De Mooij and Ederveen
(2003) we therefore resort to the assumption ab revariance$? As we also include z-va-
lues obtained from fixed effects Logit estimate8urettner and Ruf (2007) and Buettner and
Wamser (2008), the t/z-value meta-sample will idelslightly more observations as com-
pared to the sample for the analysis based on sksiicities. Furthermore, note that we ex-
clude observations from both samples if the valuthe semi-elasticity does not lie within a
range of twice the standard deviation from the ms&ami-elasticity of the studylso note
that in analogy to De Mooij and Ederveen (2003, 20R2006) we premultiply each semi-
elasticity and each t-value by (-1). Thus, the argbne of these effect size measures, the
higher is the implied adverse tax effect.

4.  Some Descriptive Statistics

As Table 7shows, the meta-dataset contains 730 observatidiogal. 35.1% of these obser-
vations are obtained from panel analyses on aggregatinuous capital data. Around 24%
of the observations are taken from micro data sti(Btudy classes 1, 2 and 3). Studies using
aggregate data on affiliates (incl. count data) engix around 18% of the observations used in
the meta-analysis. Time series studies mainly phbtl in the 1980s still make up 13% of the
meta-dataset. The ratio of published work is gdlyehagh within the different study catego-

10. Many primary models, i.e. linear models wittog-level specification, directly produce pointigsites of
semi-elasticities. Hence no transformation is nemes

11. For convenience we will only refer to “t-vaftiénstead of “t- and z-values” subsequently.

12. An alternative procedure would be to exclude réspective observations from the data samplerlyuig
our t- and z-value based analysis. However, thiglevomply that the analysis based on semi-elag&iand
the analysis based on the t-and z-values wouldamlgifferent data samples. This again would sigaiftly
reduce their comparability.
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ries. However, especially count data models exlibiil today a rather low publication ratio.
This is explained by the relatively recent accosipiient of some of this research.

Table 7: Descriptive statistics

Study | Observations Semi- T-Values Published Tax type
Class (abs./ %) elasticities (abs./ %) (abs./ %)
mean sd. mean sd. Backward Forward Statutory
1 12 1.6% 0.2 0.8 5.0 3.9 12 100.9po 12 100.0% 0 %00 O 0.0%

2| 40 5.5% 1.0 0.5 3.7 2.2 31 77.5% 3 7.5% 33 82.5%4 10.0%

3| 122 16.7% 2.0* 5.0% 11 2.1 122 100.0p6 2 1.6% 1915.6% | 101 82.8%

4 73 10.0% 6.0 4.8 2.7 1.4 73 100.0% 39 53.4% 0 %0.0 34 46.6%

5 12 1.6% 4.2 3.5 1.7 14 12 100.0%% 1 8.3% 0 0.0% 1 1 91.7%

6 21 2.9% 1.2 4.6 0.9 14 14 66.7%0 0 0.0% 6 28.6%5 1 71.4%

7 95 13.0% 2.2 2.6 1.8 14 15 15.8%0 11 11.6% 50 6%2| 34 35.8%

8| 95 13.0% 25 4.4 15 2.4 95 100.0% 48 50.5% 47 5949 O 0.0%

9 4 0.5% 5.7 6.2 14 1.9 4 100.0p6 0 0.0% 0 0.0% 4 00.0P6

10 | 256 35.1% 2.9 3.2 3.3 3. 131 51.2% 54 21.1% 1394.3% 63 24.6%

All | 730 100.0% 2.8 3.9 2.4 3.0 498 68.2% 170 233% | 294 40.3%| 266 36.49

Study Class 1 — cross-section/micro/location choice; 2 — amero/cont. capital; 3 — panel/micro/location @&y 4 — cross-
section/aggregate affiliate/cont. capital; 5 — sfssction/aggregate affiliate/location choice; panel/aggregate affiliate/cont. capital; 7 -
panel/aggregate affiliate/location choice; 8 — tiseries/aggregate/cont. capital; 9 — cross-seetignégate/cont. capital; 10 — pan-
el/aggregate/cont. capital.

Abbreviations:sd.: Standard deviation. abs. : absolute numBarskward: Backward-looking tax rates. Forward: Fandvlooking tax rates.
Statutory: Statutory Tax Rates.

Strikingly, micro data studies show on averagetinadly low semi-elasticities while the mean
t-values are high as compared to studies basedignegate data. Interestingly, each type of
tax burden measure — backward-looking, forward-loglor statutory tax rates — is applied in
nearly all study classes. There are, however, saxaeptions. For example, forward-looking
tax rates are not at all applied in cross-sectigshadies based on aggregate data on affiliates
which are actually dominated by US literature. éturn, forward-looking tax rates make up

the highest share of models in panel studies basédm-level continuous capital data.

5. A Full-Scale Meta-Study

5.1 The Methodological Framework of Meta-AnalyticEstimators

Sophisticated meta-studies may resort to a braagkraf meta-analytical techniques to assess
heterogeneous empirical evidence on a certain iguest interest. These techniques, how-
ever, should not be considered in isolation frowheather. Quite the contrary, if thoroughly
applied all meta-analytical tools combine to fornt@nsistent methodological framework
which systematically exploits the heterogeneitypaimary evidence. Meta-analytical eco-
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nomic research explicitly focusing on conceptualies and therefore choosing a rather tech-
nical approach to the methodology has multipliedrdurecent years. Instructive examples
are e.g. Stanley (2005, 2008), Brons, Nijkamp, RPeld Rietveld (2008) and in particular
Brons (2006) and Bom and Ligthart (2088)e follow these convincing approaches. More-
over, we present the full set of meta-analyticihestors in a formally integrated framework.
This framework then forms the basis of our metaydital estimation strategy.

5.1.1 Classical Meta-Analysis

In an initial step, meta-analytical techniques ased to combine single study results to an
overall estimate which subsequently can be tesiedignificance. One possible way to di-

rectly uncover the overall statistical significarafehe relationship between host country cor-
porate taxation and foreign direct investment wdagdto perform Fisher's combined test on
p-values of the individual estimates. However, tes suffers from several shortcomings. In
particular it does not indicate the sign of theeeffthat was tested for significance (Jarrell and
Stanley 2004). Therefore we concentrate on the atetipn of pooled effect estimates via the

use of fixed or random effects meta-analysis.

Conceptually, both fixed and random effects metyamis estimates result from weighted
least squares (WLS) regression of individual coedfit sizes on an intercept only, where the
inverse of the effect size variance is used asytical weight'* The fixed effects meta-

analysisbuilds on the rather strong assumption that alls@tered studies generally estimate
the same true underlying effect. Any deviationlad single effect estimate from this true ef-

fect is thus explained by pure sampling error.

Let 7, be the study-specific estimate of the true effectunderlying the primary studies
i=1,...N . If the true effect is supposed to be the samalf@rimary studies =1,...,N such

that y, =y,, we can write the model underlying FE meta-analgsi
Vi=VotE (1)
g represents the error term satisfyifigs,) = E(5 | ) =0, ands? =V (g)=V(%]5 ). The

fixed effects pooled estimator, i.e. the WLS estom& of y,, is given by

13. The very foundations of meta-analysis, alsa itechnical sense, have meanwhile been laid ley alta
Hedges and Olkin (1985), Hunter and Schmidt (198@nley and Jarrell (1989, 1998), Jarrell and I8yan
(1990) and Stanley (1998, 2000a, b).

14. Therefore, they should not be confused withhtbmonymous panel econometric approaches.
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As 7, is regressedn a constant onlythe (efficient) WLS analytic weights are just teeip-

rocal unconditional variances ¢f. Sincey, =y, is assumed, the unconditional observation
variance equals the variance conditionalyoni.e. V(7;) :V(;?i |7/i ) :o-j. The WLS analyti-
cal weights thus simplify tav =1/V (7, ) = yo-ji . By definition V (7, ) — or better: its con-

sistent estimate — is generally derived from th#neded variances matrices of the primary

regressions. Thus, the variance of the idiosyrrt:ﬁs'ftioro-fi Is assumed as known.

In contrast to fixed effects meta-analysemdom effects meta-analygsgplicitly allows for a
distribution of primary effect size estimates beygure sampling error, assuming that the

underlying true effect sizes randomly differ frotady to study.

Let 7, again be the estimate of the true effecfor studiesi =1,....N and lete, again be the
error with the same (conditional) moments as defiabove. By assumptiory, is drawn

from a random distribution such that=y, + « with £ [iid (0,072). Hence, we can write

N

Vi=Vot i +& (3)

Again the pooled estimator is described by form{@a However, the (efficient) weights

w =1/V(y,) applied to calculate’ differ in that they now take account of an additixari-
ance componentrfl. While o-f, represents the between-study varian@éi, is consistently

referred to as the within-variance. The resultingcsion weights in the case of random ef-

2
&

fects meta-analysis are then given \ry=1/V (7, )=],/(o-f, +afi). o: is again derived from

the primary estimates. Insteaazlf, has to be estimated in a first stép.
Since the underlying assumptions of fixed and ramddfects meta-analysis are mutually

exclusive, there is a need to test for their rethpewealidity in order to finally choose the ade-

quate estimator for the data at hand. A commonfoeshe null hypothesis of between-study

15. As regards estimation @fj , Thompson and Sharp (1999) describe various estimahich are applicable.
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homogeneity, i.e. a between-study variamxjeof zero, is the Q-test. It is based on the-

distributed Q-statistic given by

L

Q=ZW?2—M~12(L—D, (4)

with all variables as defined above awd as the fixed effects weights.

As soon as the computed Q-statistic forces to reéfexrnull of between-study homogeneity,
the simple fixed effects meta-analysis is no longgplicable. However, even classical ran-
dom effects meta-analysis remains limited in scdpe fact takes account of the existing
heterogeneity beyond sampling error, but it doesattempt to systematically explain this

excess variability of primary effect size estimates
5.1.2 Meta-Regression

Consequently, most modern meta-studies tunméta-regressiomnd thus go beyond classi-
cal meta-analysis based on “empty models” by intoig relevant explanatory variables.
Since these meta-regression models imply a conakputension of classical random effects
meta-analyses, the underlying econometric modetsire relatively straightforward. How-

ever, the notation chosen hereafter will take antofithe fact that many meta-studies follow
the suggestions by Bijmolt and Pieters (2001) ® the information from all estimated mod-

els in primary studies for meta-regressions (stedahultiple sampling}®

Depending on whether all the heterogeneity beyamajpding error can be systematically cap-
tured by the moderator variables, meta-regressiaiysis can be classified into fixed effects

versus mixed (also called random) effects metaession.

Thefixed effects meta-regressiarmodel is given by

j;is:yis-i_gis
V= Yot XPB+20,

(5)

where 7 represents thd" effect size estimate sampled from stidy, is the intercept and

X, and z,, are vectors with study-specific and model-speaifidables respectively:, is the

16. Multiple sampling leads to more powerful testg&l more accurate estimates due to the largerlyimde
sample as compared to single estimate samplingtifMulsampling is applied inter alia in Feld, Baska
and Schnellenbach (2007) or De Mooij and Ederveéf3, 2005, 2006). The question whether single esti
mate or multiple sampling should be applied, howeigenot beyond controversy (see e.g. Stanley 001
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error term satisfying  E(g,) = E(#,|7:) =0. We further define
O-i :V (gis|xi ! Zis) :V(j/\is|7is) b

Correspondingly, thenixed effects meta-regressican be written as

N

7is=7is+gis

(6)
Vis = Vot XB+Z0+ 14

Obviously some systematically unexplained hetereiery: [ iid (0,o-j) remains. All other

variables are as defined in (5).

In traditional meta-studies both fixed effects antked effects meta-regression models are

estimated by WLS. Generally, the employed anallyteaghts w, correspond to the recipro-

cal conditional effect size variance implying, =1/V(7,|x;.z,). In the case of WLS within
a fixed effects meta-analytic framework it holdstths? =V (7,|x;,z,) =V (74/7:) - Re-
member that we can deri%é(7,|,) — or more precisely: the consistent estimé(g,|7,,)

— from the primary models. Furthermore, if WLS pgphked to estimate a mixed effects meta-

regression modely (;7is|xi,zis) again contains an additive component represeritiagbe-
tween-variance. It holds thazt(ﬂ;is|xi,zis):cr§ +a§is " As in classical random effects meta-

analysis,afl must again be estimated. Instead, still is considered as known.

Particularly for mixed effects meta-regression mideowever, estimators other than WLS
might be considered. Precisely, pooled OLS (POIsSyell as feasible GLS (FGLS) estima-
tion techniques are applicable. While POLS treatheobservation equally without applying
any weighting scheme, FGLS again implies a weightihobservations. However, in contrast
to the WLS estimation the weighting matrix is nopposed to be (partly) known. It is rather
fully estimated on the basis of POLS residuals. B@k FGLS might be favored by meta-
analysts if the unobserved heterogeneity beyondosagnerror is perceived as a dominant

driver of the meta-regression disturbance. Thautisince in this case is simply = x + ¢,
but withoutexplicit decompositiomto sampling errog,, and heterogeneity beyond sampling

error u . V,, must be assumed as iid-distributed with all ctadsinoment conditions for lin-

17. We haveV (7,

Xi’zis)=v(/uis

vations so thaV/ (x,

X,z )+o’ .The between-variance by definition is constanbserobser-

X,z )=0".
i is u
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ear regression models. As regards the fixed effextta-regression model, it by definition

should be estimated via WLS sinexfis can be derived from the primary literature, ile t

applicable weights are very reliably known.

Apparently, all the different estimators explaingsd far basically differ in their applied
weighting schemes. The best choice among them @hbuk primarily be guided by effi-
ciency concerns. None of them, however, expliddlkes account of the cluster-sample char-
acteristics of the meta-dataset and the impliedipds$y of dependence of observations. Tak-
ing these issues into account, not only efficierscgt stake, but — under certain conditions —
even consistency. However, if model (6) is transied such that it shows reestederror
structure, it can be estimated with cluster-ecortdmestimation techniques that control for
the unobservedtudy-levelheterogeneity. The meta-analytical literaturehis tase often re-
fers tohierarchical or multilevel modelsAs opposed to the fixed and mixed effects meta-
regressions, these multilevel models account forzeyo off-diagonal elements of the vari-
ance-covariance-matrix, e.g. for within-study ctatien resulting from the unobserved study-
specific effects. Basically, these multilevel madebrrespond teandom effects models in
cluster-econometric terrffsand as such can be written as

Vie =Vis +E€is

(7)
Vs = Vot XB+Z0+

with 2 [0 iid (0,05) being the unobserved heterogenaityhe study-level

However, random effects models (in cluster-econamétrms) should be considered with
caution. Not only should one test for the meretexise of an unobserved study-level effect,
but equally important is a test whether the nestedr and the meta-regressors are uncorre-
lated. Surprisingly, neither test is routinely penied in multilevel meta-analyses. Instead,
the absence of an endogeneity problem is simplysag by assumption. If, however, unob-
served study-level heterogeneity exists and itoigetated with the meta-regressors, multi-
level meta-analysis (as well as pooled estimatar$)not be consistent. In this case only a
fixed effects cluster-econometric approashviable.

18. Rather basic multilevel models are also reféto as random intercept models. In principley timéght be
extended to more complex forms known as randonficeaft models (see e.g. Goldstein 1995). Also more
than two levels might be considered. Econometrdalls affects the definition of the nested eremis.
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5.2 Publication Bias

So far we focused on the methodological framewatkgrating all meta-analytical estima-
tors. However, another important issue in the naetaytical literature is the identification
and remedy of publication bid3lt is presumed that authors or referees of printigeyature
might — even unconsciously — prefer statisticaigngicant results over the reporting of in-
significant effects in published work. Authors migidjust their model specifications, em-
ployed estimators or data samples until signifieaisceventually found. If this were indeed
the case, particularly authors working on smallqslenstudies and therefore struggling with
imprecise estimates would have to seek to prodarge leffect size estimates. In this line of
reasoning, nearly all meta-analytical techniquesgied to identify publication bias draw on
the correlation of primary effect size estimated teir respective standard errors.

Consequently, most statistical instruments fordbeection of publication bias imply the in-
troduction of the primary effect measures’ standardr as a moderator variable into the me-
ta-analytical regression equations. A significaattipl effect of the primary standard error on
effect size then provides evidence for the exisgtasfcpublication bias. From a methodologi-
cal perspective, these tests for publication b&as extend classical meta-analysis as well as
sophisticated meta-regressions which already cbfurahe influence of other relevant study
and model characteristics. Many of the statistioatlels coping with publication bias as e.g.
presented in Stanley (2005) are, however, somesgkaicted. Precisely, they assume that the
potential publication bias is only one-directiom@fimary work then would not just seek sig-
nificance, but the effect searched for is additiigreupposed to exhibit a predetermined sign.
More general models which instead allow for bi-diif@nality of publication bias mainly rely
on theabsoluteprimary effect size estimates as dependent vaxridliiey therefore might in-
deed verify the significance of even bi-directiopalblication bias. They are, however, not
able to simultaneously compute meaningful partitdots of model and study characteristics
on the primary effect size estimates or — with eespo classical meta-analysis — a meaning-

ful pooled effect size measure.

Only recently, Bom and Ligthart (2008) have develba framework allowing for direction-
ally unrestricted publication bias which does redy ron the absolute effect size estimates as

dependent variable. Their suggested econometnigienlworks in a random as well as in a

19. For a concise methodological survey see Stg2i@@5). Stanley has been pioneering meta-analysso-
nomics with a focus on publication bias (see algo $tanley 2001, 2008).
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fixed effects meta-analytical context. It can bysiuction be applied to both classical meta-
analysis as well as meta-regressions. We will, weweonly focus on the meta-regression
application of the procedure developed by Bom aigthart?° This yields the following gen-

eral meta-regression formula:
7;is =7, +XiB+20+ (plse(?;is|7is) Dpis+ ?, S%)'/\isb/is) Dist V.

All parameters and variables are defined as abbive scalarsy, and ¢, measure the (possi-

bly asymmetric) effect ory,, exerted by primary model precision as measureith®yprimary
estimate’s standard erro&se(};isb/is). D, (D,,) are dummies equaling one i, >0

(7 <0). These dummies actually allow for the bi-directitity of the bias. The disturbance

term v contains the error components and thus differsralaeg to whether meta-regression

model (5), (6) or (7) is assumed.

Following the idea of publication bias, meta-regres models using primanyvaluesas de-
pendent variable should not include primary stathdarors as a regressor. In the logic of
publication bias there is correlation between estigtl effect size magnitude and precision
because authors with the aim to publish are pergigtseeking high t-values. Consequently,
there should be no correlation between these tegahnd the standard errors if publication
bias was present. What is more, such a specificatimuld imply a severe simultaneity prob-
lem. We will, however, control for the existence mfblication bias via the inclusion of a

dummy variable reflecting the publication statupomary work.

6. Estimation Strategy
6.1 Classical Meta-Analysis and First-Stage Meta-€yressions

Our estimation strategy will be based on a steptbp- procedure. First, @dassical meta-
analysiswill be performed. It will produce information altothe presumed existence of some
heterogeneity beyond sampling error and the adequadled effect estimate. Subsequently,
the focus will be on the full set of meta-regressestimators outlined above. Thewest-
stage meta-regressiondgll thereby include a very basic set of meta-regogs which accord-

20. Extending classical meta-analysis with resfeptublication bias actually boils down to a resgien on one
moderator variable. The results of simple lineanaliate regressions, however, might be somewhdeaus
ing as they do not necessarily correspond to meltggressions on the full settrelevant variables.
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ing to the literature review iSection 2are assumed to be most fundamental. Eventually, aft
identifying the underlying data characteristicsrogans of suitable tests we will be able to
choose our preferred model. On the basis of thidehwhich best fits the meta-data at hand
we will estimate several extensions of the basicehdocusing on different research ques-

tions. Subsequently, some further robustness cheitlkise performed.

As to the sequence of meta-regression estimatioessimplest but most fundamental first-
stage meta-regression will be the POLS estimataaxfel (6). Following Wooldridge (2002,
2003), standard errors robust to arbitrary heteasticity and correlation within clusters
will be calculated. The latter seems highly advieab the case of POLS since it neglects the
possible existence of study-specific unobservedceffas well as possible correlation in the
idiosyncratic errors. In other words, we have tken®OLS standard errors immune to the
possibility that model (7) rather than (6) is tineet model. Leaving existing unobserved ef-
fects not modeled would produce intra-cluster datien and imply underestimated standard
errors, thus leading to incorrect, i.e. anti-comatve, inference. Second, as regards correla-
tion in the idiosyncratic errors, Wooldridge (2008nts at possible intra-cluster correlation if

common slopes across clusters (here: studiessatareed.

According to the methodological system of meta-gia! estimators outlined above we will
estimate model (5) with “traditional” WLS. Besidsgsnple POLS, model (6) will also be es-
timated by WLS as it is regularly done in tradigmeta-analysis. Moreover, model (6) will
be estimated by FGLS, as well. By weighting with thverse of the conditional variance ma-
trix - either estimated from POLS residuals (FGb&}aken from the primary studies (WLS)

- these estimators are able to explicitly correctthe supposedly high degree of heterosce-
dasticity in the meta-regression disturbances. Hewdor the same reasons as in the case of
POLS we will again compute standard errors cludtertethe study-level for all estimators.
Finally, the full set of meta-regression estimatwi$ be completed with model (7) being es-
timated by random effects and the more robust fedéects cluster-econometric techniques in
order to take account of possible study-specifiobserved heterogeneity and the implied
potential dependence problem. As regards randoectsffcluster-econometrics, the most
popular estimator in the meta-analytical contexhes restricted maximum likelihood estima-
tor (REML). Besides REML we will also employ theastlard GLS random effects estima-

tor.?!

21. Both estimators are closely related as ran@u8 estimates can be obtained from ML estimationrdsy
stricting the number of iterations to one (Hox 2002
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With respect to the fixed effects cluster-econormdtchniques, we will employ the standard
within-estimator. However, another interesting restior for fixed effects analysis has been
proposed by Pluemper and Troeger (2007). Theidfedéects vector decomposition estimator
(FEVD) is able to cope with endogeneity problemd arither has to eliminate all variables
which are invariant within clusters nor relies mstrumental variables as in the case of the
more established Hausman-Taylor approach. As dtaj-variables are by definition con-
stant within studies and instruments will hardly d&ilable in the meta-analytical context,
FEVD here might be an appealing alternative tosth@dard within-estimator. FEVD estima-
tion is based on a three-step algorithm. In a ftsp, standard fixed effects estimates are
computed. Estimated cluster-specific effects thenragressed on within-invariant cluster-
level variables. The previously generated cluspecHic effects are thus decomposed into an
explained part — explained by the observed clugtecific variables — and an unexplained
part. Subsequently, only themexplainedoart, i.e. the step 2 residuals, is again includéal
the original estimation equation. This equationntaming within-invariant, within-variant
variables and the unexplained part of the clugteciic effect, now can be estimated by
POLS because the endogeneity problem has beewed$bHowever, as by construction the
FEVD estimator yields the same coefficient as saahdvithin-estimation for all within-
variant model characteristics we only regard ida®ption for the second stage regressions.

Notably, these first-stage regressions will betwice. In a first step the semi-elasticities will
serve as the dependent variable and in a secopdhsd-values taken from the primary re-
gressions will be used as the dependent varfatiis is in line with our major aim to fully
and transparently exploit all the information ashle from primary studies. The division by
standard errors guarantees that t-values are definea common dimensionless scale that is
independent of the original metric. Consequentigytare a valid methodological alternative
to the use of semi-elasticities. Using t-valuegffsct-size index is also advocated by Jarrell
and Stanley (1989, 2005). However, as has beenrsouted by Becker and Wu (2007), t-
values do not correspond to pure estimators oteffeagnitude. In addition to effect magni-
tude, t-values are influenced by the precisionhef éstimate. They are thus estimators of ef-

fect significance rather than mere effect magnit@@respondingly, a positive partial corre-

22. The FEVD estimator has been applied in restmties e.g. by Beckmann (2007) and Gatti (2008).

23. We will, however, not run WLS meta-regressionith t-values as the dependent variable. The dige o
values as dependent variable can be interpretessagcting the precision-weighting implied by Whta-
regression to only the left-hand side of model ($)ere should thus be no difference between estmaf
model (5) with POLS or WLS when t-values are useddapendent variable since the WLS analytical
weights by definition are equal to one. Heterosstdiay now might, however, result from additioraator
components, i.e. unexplained heterogeneity as iet@). We will therefore also employ the moskiide
pooled estimator applying a weighting scheme: FGLS.
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lation between t-values and a certain regressotdweweal that the respective study or model
characteristic on average fosters the identificatibsignificant adverse tax effects on FDI.

6.2 Choosing the Preferred Meta-Regression Estimait

From the first-stage meta-regressions for both néget variables only the preferred estima-
tors will form the basis for the subsequent generalpecific analyses. Therefore we will —
after running a standard RESET test for misspetific — employ a set of suitable statistical

tests to systematically guide this choice.

In meta-analyses the conditional variance of thesighcratic errorv (gis|xi,zis) is directly

derived from the estimated variance matrix of theesponding primary models. It is specific
to each model and depends mainly on factors sushraple size and estimation method. Ap-
parently, meta-analyses by construction have alg@molvith heteroscedasticity. The natural
starting point of our sequence of statistical téstthus a standartst for heteroscedasticity
such as the White-test or the Breusch-Pagan test.

If the null of homoscedasticity is indeed rejectdds will in general favor estimation tech-
niques such as WLS estimates of models (5) andr(6)GLS due to their explicit treatment
of the heteroscedasticity in the disturbarféeBstimates of model (6) should be preferred
over those of model (5) if th@-test for heterogeneitstill rejects its null even after introduc-
tion of the moderator variables. However, nonehese pooled estimators would be efficient
— and under certain conditions not even be comistm the case of observation dependence

due to unobserved study-level heterogeneity.

We therefore explicitly test for presence of unabeé cluster effects. However, we do not
solely argue based on the results of a standandsBhePagan LM test. Instead, we in addition
adapt a similar test proposed by Wooldridge (2a062Zhe meta-analytic unbalanced cluster-
sample context. The test is robust to a non-nothsaiibution and — in particular — heterosce-
dasticity of the regression error terms. The tastpower both against a random effects speci-
fication as well as against any kind of serial etation in the errors. Offering these appealing

features the test seems predestined for applicatittre meta-analytical context.

Since under the null of no within-cluster corredatithe variance matrix of the disturbances

for each study is diagonal, the Wooldridge-typéd tesifies if the average sum of the esti-

24. In order to estimate the weighting matrix saggel as unknown in FGLS we regress the squared POLS
siduals (in logs) on the full set of meta-regressord then exponentiate the fitted values. Thityfdexible
procedure has already been proposed by Harvey (1B@6details see Greene (2003).
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mated non-diagonal elements across studies (soaldy \/N), N-O°

N §-1 S
> > W\, , is sta-
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tistically different from zero. Therefore, we msshle it by its asymptotic standard error and

finally get the test statistic

The subscripti =1,...,N denotes the studies included in the analysis,enbit1,...,S in-
dexes the observed estimates per stugyrepresents the pooled OLS residuals used as esti-
mators for the pooled regression ersQr. Under the null hypothesis this statistic is dlistr

uted asymptotically as standard normal. Not rapgcthe null clearly advocates the use of
pooled estimators. The test statistic’s null disttion, however, is only asymptotically valid.

With N =44 (semi-elasticities) oiN = 45 (t-values) respectively we are clearly at the lowe
bound of the sample size needed for reliable asytiepinference. We are, however, con-

vinced that the test might give us additional iesting insights.

In a further step, we check whether there is arogeeity problem linked to the unobserved
heterogeneity. If this is indeed the case, stang@led or multilevel techniques will not
yield consistent estimates. Instead, fixed effetister-econometric approaches must be em-
ployed. However, the Hausman test as a standatdaoendogeneity checks should not be
applied in the meta-analytical context due to lwteedasticity in the digrbances.
Instead, we use the robust artificial regressiopr@gch proposed in Wooldridge (2002)
which is equivalent to the Hausman test. The testbitained by estimating an artificial re-

gression of the following form
77is = Wisa+ 2isg—i_uis

where y, is the quasi-demeaned versionjQf. w, =(X;,Z,) represents a vector containing
the quasi-demeaned study-level and model-levebbbes inx, and z_ respectively.z, is

the fully demeaned version of all elementszqfwhich vary within studie§> v, is a homo-

is

scedastic and independent error term. The tegitsejiee null of no correlation between indi-

25. By definition all study-level variables X, cannot vary within studies.
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vidual error component and independent variabléisefset of coefficients in vectar is sta-

tistically significant.

Figure 2: Meta-analytical instruments and estimatio strategy

cTmmTmmmmm TN et
i Heteroscedasticity? ! Meta-Study | Mispecification? :
! BP Test . ! REETtest .
l White Test | : !
I
| ;’ ————————— 1 |
Fixed-effects 1 Qred ] Random-
MA effectsMA
""""" 1
| i QTest !
I | S
Fixed-effects Mixed-effectS | |ocomm e .
MR MR | BPLM Test; :
| | Test from |
| . Wooldridoe(2002) |
WLS WLS, Quster/Panel | oo -_ ,
FGLS,POLS Econometrics | Robust |
| Hausman !
| | |: Test 1
Fixed effects: Random effects:
FE FEVD RBEML, GLS

Figure 2 illustrates the meta-analytical set of estimatord their conceptual relationships. Also
the tests applied to chose the most suitable artieesg estimators according to the meta-data at
hand is reflected ifrigure 2 It thus draws on the explanations giverSection 5.1land Section

6.2

6.3 Expected Results

The insights sought for in this meta-study on tfiect of taxation on FDI are twofold. With
the number of observations almost doubled it wallibteresting to see whether the implica-
tions derived from primary empirical research todag the same as in the past. Due to the
sophisticated estimation strategy the meta-resuiltde of outstanding precision. On the oth-
er hand, we will employ the meta-analysis to leabout the influence of the newly included
meta-variables on the effect size estimates. W&Hpect to the publication bias control we
might expect this phenomenon to be present. Ptidgichias has been detected in almost all
fields of empirical sciences and we do not exp&itriésearch to be an exemption.

As regards the more detailed differentiation of baxden measures used in primary studies
we follow the reasoning put forward by Egger e{2008) and suggest that bilateral forward-
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looking tax rates best capture the tax effect andmational investments. Thus, we expect
studies relying on these bilateral measures tal e highest effect size estimates, resulting
in a positive coefficient for the respective metgression dummy. As for the difference in
tax effect size estimates between aggregate antb rdetta studies we follow the line of
thought outlined in Becker et al. (2006) who artheg studies relying on aggregate FDI data
might suffer from simultaneity and endogeneity ppeofts. If large unobservable parts of the
aggregate location conditions are not controlledbiat put into the primary regression error,
this might bias measured tax effects. We are, heweawt exactly sure about the sign of this
bias. In the same line of reasoning, controllingdountry fixed effects in primary regression
models might indeed alter the estimated tax efféktshey should correct for possible biases
due to unobserved country effects, we expect tip@sife sign as compared to the one found
for the “aggregate”-dummies. However, taxes ar¢ @laa country’s aggregate location char-
acteristics and only limitedly time-variant. Consenqtly, their influence might be captured to
a large extent by the country-specific effects. @alng for the latter might thus reduce the

significances of measured tax effects.

As to the inclusion of time dummies into primargmessions, its effects are more difficult to
anticipate. Time fixed effects generally absorbitifeience that temporary (unobserved) ma-
croeconomic conditions exert on the considered midg& variable. However, if taxes do not
sufficiently vary across cross-section units (firmighin countries or countries within consid-
ered regions) within the different time periodsrthtime fixed effects might mitigate identi-

fied tax effects or — precisely — their significanc

As to the inclusion of expenditure side variabl@e iprimary models, we derive our expecta-
tions about their effect on estimated tax impact$DIl from some relatively straightforward

theoretical considerations. These argue within dba@pe of the Zodrow and Mieszkowski
(1986) framework and recent considerations by Bangaiéré et al. (2007) extending this
model?® Benassy-Quéré et al. (2007) rely on two partitdaé to compute the overall effect
of taxation on FDI. These partial effects meashee deteris-paribus impacts of respectively
the company tax burden and public spending on FbBeoretically, they follow from the in-

ternational arbitrage equilibrium condition whiokquires equality of marginal after-tax re-

26. The framework builds on governments which mmzé¢ a representative agent’s utility U(x,G) witkdenot-
ing the consumption of a (single) private good @nds public input used by both households and figns
is financed by capital taxes and subject to thegbtidonstraint. Production depends on capital, rianal
public inputs. Marginal productivity is decreasimgall input factors. Inputs are complementary, boin-
plementarity is decreasing with increasing inp&st a comprehensive outline of the model see Bgnass
Quéré et al. (2007) and for more fundamental varsee also Zodrow and Mieszkowski (1986).
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turn and real world market interest rate. Theiinested values are obtained from empirical
regressions including both the tax burden as wekxpenditure side variables as regressors.
The overall effect of tax on FDI, however, accoglio the Zodrow and Mieszkowski frame-
work takes into account that tax and public expemeivariables are linked via the public
budget constraint. It therefore integrates theatlitax effect on FDI and the impact of increas-
ing public inputs financed by the tax receipts. &y-Quére et al. (2007) show that the ce-
teris-paribus effects of taxes and of public spegditill might combine to an overall effect if
the budget constraint is imposed ex post. And thdged find that the computed overall ef-
fect of taxation on FDI is moderated by public gfiag, i.e. the direct adverse tax effect is
partially compensated for if tax receipts — at igmstially — finance better public inputs. Sim-

ilar moderating effects can be expected for thlugion of agglomeration variables.

Meta-analysis offers the opportunity to put theutessreported by Benassy-Quére et al. (2007)
into a broader context. Moreover, we do not haveoimpute the overall tax effect from par-
tial effects by imposing the budget constraint estpWe instead regard tax effect estimates
from primary regressions which do not explicitlyntwl| for the (partial) influence of public
spending on FDI as estimates of the overall tagceffThis is in line with Brueckner (1979,
1982) who, however, examines the overall effegbudflic goodson property valuein order

to test for the nonexistence of Tiebout equilibri(edso known as thBrueckner-Te3t Bru-
eckner explicitly recognizes that the inclusionboth tax and expenditure side variables into
empirical estimation equations implicitly assumiesirt ceteris-paribus variation and thus ne-
glects the public budget constraint. He therefalelg estimates the public good coefficient
and excludes the tax variable from the regresdibas, the tax rate is allowed to vary implic-
itly in response to a change of public spendingcpes in order to maintain budget balance
for the government. The coefficient for public gabén gives the estimate for the respective

overall effect, covering any possible tax implioag?’

Drawing an analogy to the context of this meta-gtuee are able to statistically compare the
overall effect and the ceteris-paribus effect ahteon on FDI. Estimates for the first of both
effects are obtained from primary regressions withmublic spending control, i.e. allowing
for implicit variation of expenditures in resportsea tax change. The second effect is instead

27. Since Brueckner (1979, 1982) argues within gbepe of capitalization theory where local goveznts
maximize property values (and not agents’ utiltig) can explicitly verify if equilibrium is reachdxy look-
ing at the t-value of the public good variable dicefnt estimate. In equilibrium, the expenditurides
should have no significant effect on property vadsehe effect of a marginal increase in publicdgois ex-
actly compensated for by the implicit tax reactibmthe Zodrow and Mieszkowski world the moderating
impact of public spending can be verified but nificeency of public good provision. Here, capital the
left-hand variable. Utility and capital maxima, hewer, do not necessarily coincide.
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obtained from regressions which simultaneously robor the tax burden and public expen-
ditures and thus rest on the assumption of ceparius variation in these variables. By
means of a meta-regression dummy variable takiagvétiue one if primary studies diobt

explicitly control for public spending and zero ettvise we can statistically test for a moder-
ating impact of the expenditure side. In more ecogtoic terms, we will see if the omission
of expenditure side variables biases the estimtdagdeffects. As we hypothesize public
spending to have a moderating effect, we expeegative coefficient of the dummy variable,
i.e. studies not controlling for the ceteris-pashmffect of public spending and thus letting it

vary implicitly with a tax change estimate lowewnatse tax effects (in absolute terms).
7. Results
7.1 Classical Meta-Analysis

The results of the classical meta-analysis are showigure 3 It contains the pooled effects
resulting from the random effects model only as @itest clearly indicates the presence of
considerable heterogeneity across studies (p < @ddlall four estimations. Thus, only the

random effects meta-analysis is viable as oppasédedd effects estimation.

Figure 3: Results of classical random-effects metanalysis

mprec
1.358
(p<0.01)

@ o ®
min med max
0.173 1.683 3.973
(p<0.01) (p<0.01) (p<0.01)

Abbreviations

min: pooled semi-elagtidty based on minimum estimatesfromeach study

mprec: pooled semi-elastidty based on most predse estimatesfrom each sudy
med: pooled semi-elagticity based onmedian estimatesfrom each study

max: pooled semi-elagticity based on maximumestimatesfrom each sudy
prepresentsp-valuesfrom test for significance of pooled effects (HO: not significant)

We find that — independent of the percentile of iselasticity chosen (min, max or median) —
the effect of taxation on FDI is significantly défent from zero (p < 0.01). The most precise
estimates are also highly significant. The pool#éce for the minimum semi-elasticities

amounts to 0.173. In contrast, the upper boundishat¢t by the pooled effect for the maxi-
mum effect sizes is 3.973. We calculate a poolétefor the respective median effect sizes
of each study which amounts to 1.683. Selectingntlest precise estimate from each study

gives a pooled semi-elasticity of 1.358. It shobé&lnoted that the results for minimum and
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maximum estimates cannot merely be explained bleositas these have been eliminated
from the sample before. Overall, the pooled estalefine a continuum of plausible values

as depicted ifrigure 3
7.2 Meta-Regressions

7.2.1 First Round Meta-Regressions
Semi-elagticities as dependent variable

Table 8shows the results for the broad set of meta-regmressstimators applied in a first
step.Columns(1) to (7) respectively represent the results from pooled (eSsible GLS,

fixed-effects meta-regression (FE WLS), mixed-effemeta-regression (ME WLS), fixed
effects cluster analysis, random effects clustatyais via REML and random effects cluster

analysis based on GLS.

Clearly, many of the fundamental model characiesstontrolled for in this first round esti-
mation show significant coefficients across difféarestimators. The employment of aggre-
gate data or aggregate data on affiliates, resmbgtias opposed to micro level information
does indeed lead to higher primary tax-rate eléisscaccording to (nearly) all estimators. As
regards the influence of the tax rate chosen, fleeteve average tax rates (EATR) generally
yield higher primary estimates than those produgkdn country statutory tax rates are em-
ployed. This effect, however, is only significantthe case of pooled OLS, both fixed and
random effects meta-regression and random effelc& Ghe evidence for the effective mar-
ginal tax rate (EMTR) is less clear-cut. Most caéints indicate a negative but insignificant
impact on primary semi-elasticities, only fixedesffs meta-regression and the within estima-

tor as well as random effects GLS show significhaot,contradictory results.
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Table 8: First round results for semi-elasticties

Pooled estimators Cluster-Econometric Estimators
Dependent Variable: Semi-elasticities Fixed
Standard Pooled Traditional Meta-Regression Effects Random Effects
POLS FGLS FE WLS ME WLS FE RE (REML) RE (GLS)
@) 2 3 “4) ®) (6) @)
Data Structure (Time Series)
Cross-section 1.758 0.308 -0.979 -0.0164 2.710 40.42 0.615
(1.187) (0.908) (0.606) (0.936) (3.232) (1.419) 47B)
Panel Data -0.365 -0.385 -0.262 -0.778** -2.015 -0.928 -0.827
(0.350) (0.361) (0.518) (0.303) (1.569) (1.067) 11B)
Location Choice
(Continuous Capital Data) -0.890 -0.692 0.052 -0.895 -5.284*** -1.574** -186
(1.059) (0.561) (0.369) (0.619) (1.186) (0.683) 61®)
Aggregation Level (Micro data)
Aggregate Data 2.303*** 1.880*** 1.245%+* 1.857*** - 1.489 1.628***
(0.698) (0.402) (0.417) (0.475) (0.923) (0.532)
Aggregate Data on Affiliates 1.894** 1.393*** 0.922 1.536*** 6.116%** 1.400* 1.408**
(0.797) (0.451) (0.348) (0.519) (1.270) (0.829) 649)
Tax Burden Measure
(Country Statutory Rate)
Micro Average Tax Rate -0.360 -0.227 1.875** 0.170 0.151 -0.057 -0.091
(1.003) (0.628) (0.664) (1.030) (1.067) (0.647) 67®)
Macro Average Tax Rate -1.094 -1.380*** 1.074** F22** -1.668 -1.693 -1.596
(0.667) (0.399) (0.419) (0.657) (1.697) (1.140) 0YB)
State Statutory Tax Rate 2.615** 2.705** 3.724%** 5B 3*** - 2.773*** 2.717*
(1.064) (1.274) (0.846) (0.934) (1.061) (1.151)
Marginal Effective Tax Rate -0.488 -0.671 1.728** -0.337 -0.868* -0.755 -0.726*
(0.613) (0.473) (0.374) (0.539) (0.444) (0.519) 3[®)
Average Effective Tax Rate 1.057** 0.508 1.611* 101** 0.335 0.656 0.727**
(0.503) (0.360) (0.608) (0.531) (0.411) (0.556) 36m)
Constant 0.942 1.625** -0.812 1.579** 4.012%* 2.277 2.051
(0.939) (0.659) (0.883) (0.689) (1.484) (1.453) 28B)
Observations 708 708 707 707 708 708 708
R 0.145 0.179 0.281 0.134 0.047 - -
F-/Wald-test (HO: all coefficients = 0) p = 0.000 =1®.000 p = 0.000 p = 0.000 p = 0.000 p =0.00Q = (p001
Clustered standard errors (POLS, FGLS, WLS) or sbbtandard errors (FE, REML, RE GLS) in parenthes®/**/* denotes significance at the 1%/5% /10R&vel. Primary
semi-elasticities haven been multiplied by (-1). &sludy/model characteristics are coded as dummgblas. Thus, a base model represents the chastickeredundant to the
variables explicitly included. The base charactiessare indicated in parenthesis for each stuthedsion. Estimated coefficients of the dummiesdatdi the effect on primary
semi-elasticities of choosing a characteristiagen bf the base specification. Abbreviations far @mployed estimators are explained in the tegt ¢fgrevious page).
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As regards the influence of macroeconomic averagedtes as compared to country statutory
rates, most coefficient estimates are negative,obiyt sometimes significant. Fixed effects
meta-regression again shows significant but oppaesgults for this characteristic. Employing
microeconomic average tax rates does not yielcemdifft primary semi-elasticities as com-
pared to statutory tax rates according to all nmeggession estimators, again with the excep-
tion of traditional fixed effects meta-regressi@tate statutory tax rates lead to higher tax
effect estimates as compared to the use of tas m@tehe federal level. Whether cross-
sectional or panel data is used as opposed tod@ries analysis is not relevant according to
most estimators. Precisely, only mixed effects metpgession indicates a significant negative
impact of using panel data. Studies which exantieelacation choice of companies system-
atically measure lower tax effects. For all clusteonometric approaches this effect is sig-
nificant. Accordingly, the localization of econonrents as compared to marginal investment
decisions seems less influenced by taxes. Thidtnesuld be in line with the findings of De
Mooij and Ederveen (2006). It will, however, needlier investigation to be clearly verified.

Table 9: Choosing the preferred meta-regression a@stator (semi-elasticities)

Data characteristic Test Result Preferred estimatas
Breusch Pagan test ¥3(1)=6.98; p<0.01

1. Heteroscedasticity? \Ijch_LSS FE WLS, ME
White test ¥3(30)=121.57; p<0.01

2. Unexplained
Q - test Q=6726.37;p<0.01 FGLS, MEWLS

heterogeneity?

- Breusch Pagan LM test  y2(1)= 12.63; p <0.01
3. Study-specific ef- Cluster-econometrics

fects? . FE, RE
ects Wooldridge-type test SN =1.86; p =0.03 ( )

4. Endogeneity? Robust Hausman test F(8, 41) =19.71; p <0.0gg

1. Heteroscedasticity:Breusch Pagan and White test are both based bst&tistics which arg?-distributed
under thenull of no heteroscedasticityn the present case both tests reject the nutloolieteroscedasticityt
very high significance level2. Unexplained heterogeneityThe Q-test is based on a test statistic whigfi-is
distributed under thaull of no heterogeneityere, the null of ndneterogeneitys rejected at very high signifi-
cance levels3. Study-specific effectsThe Breusch Pagan LM and the Wooldridge-type assamull of no
unobserved study-specific effedtfider the null the Breusch Pagan LM tesgislistributed, while the Wool-
dridge-type test is asymptotically distributed tsdard normal under the null. Both tests rejeetrtll at high
significance levels4. Endogeneity: F-test in the context of an artifical regressiailoiwving Wooldridge
(2002), also see the explanations in the text.thlkeof no correlationbetween the study-specific unobservable
effect and the moderator variables is rejectedgt significance levels.

Although most of the applied meta-regression egbrsagive congruent indications as re-
gards the influence of study characteristics omary tax effect estimates, they rely on dif-

ferent assumptions regarding the characteristitheofneta-data, as has been outlined in sec-
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tion 5. We therefore employ the series of testermilgsd in section 6 in order to find the esti-
mator which is most suitable for the actual datihazaid. The test results are giveTable 9

First, we run a standard RESET test on the basicifspation employment in these first round
estimations. The result(3,694)= 13.9, p < 0.01) forces us to reject the null of corrgme-
cification. We truncate our meta-sample at theeaw&rs and successively rerun the test until
the null is no longer rejected. Comparing the iwgtions of running the regressions on this
truncated sample, no qualitative differences océve. thus go on with the meta-regression

based on the full sample. In a next step we firgrckevidence for heteroscedasticity in the

meta-regression error terms by means of a BreuagarPLM test ¢°(1) = 6.98, p < 0.01)

and a White testy*(30) = 121.57, p < 0.01). This result clearly faaneta-regression esti-
mators which explicitly cope with heteroscedasticits a Q-test (Q = 6726.37, p < 0.01) run
after the mixed-effects meta-regression identifiemaining unexplained heterogeneity, we
can exclude fixed effects WLS from the set of aggidie estimators. In order to assess wheth-
er meta-regression models should account for a&destor structure, we add to the standard
Breusch Pagan LM test{(1) = 12.63, p < 0.01) the Wooldridge-type tesst(te 1.86, p =
0.03) outlined above. Apparently, unobserved steffigets are present. Cluster econometric
techniques are thus preferred over pooled estisia#ar we find clear evidence for endogene-
ity, only the fixed effects cluster estimator iglvie. To gain insights into the effects of vari-
ables which are constant within studies we alsdyaihye FEVD technique. Another robust-

ness check includes a traditional mixed effectsamnegjression based on WLS.
T-values as dependent variable

Replacing semi-elasticities by primary t-valuestba left-hand side of the meta-regression
equation implies that resulting meta-coefficientsrbt only measure the impact of consid-
ered meta-regressors on mere effect size. In aintr&alues by definition also contain in-
formation about primary estimate precision. Thugthltypes of analysis should be regarded
as complementary rather than substitutes. In gt bf the insights gained from both analy-
ses some statements made solely on the groundsmofetasticities might be put into per-

spective.
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Table 10: First round results for t-values

Dependent Variable: T- Pooled Estimators Cluster-Econometric Estimators

values Fixed Effects Random Effects
POLS FGLS FE RE (REML) RE (GLS)

() 2 3) 4 ®)

Data Structure (Time Se-

ries)

Cross-section 2.012** 2.147%* 0.697 -0.007 0.006
(0.895) (0.641) (1.193) (1.271) (1.021)

Panel Data 1.078* 0.920* 1.024 0.229 0.228
(0.454) (0.484) (0.752) (0.896) (0.731)

Location Choice

(Continuous Capital Data) -0.839 -0.630 -1.348*** -0.901* -0.897**
(0.523) (0.382) (0.402) (0.484) (0.351)

Aggregation Level (Micro

data)

Aggregate Data -0.131 -0.127 - -0.233 -0.241
(0.657) (0.681) (0.881) (0.735)

Aggregate Data on Affiliates -1.051** -1.247%* 146** -0.681 -0.698
(0.413) (0.397) (0.445) (0.768) (0.556)

Tax Burden Measure

(Country Statutory Rate)

Micro Average Tax Rate -0.832 -1.088* 0.883 0.565 .550
(1.252) (0.570) (0.697) (0.498) (0.619)

Macro Average Tax Rate -1.374 -1.585** -2.369%** 688* -1.681**
(1.127) (0.648) (0.750) (0.862) (0.729)

State Statutory Tax Rate -2.042** -2.030*** - -0.914 -0.922
(0.892) (0.546) (1.162) (0.780)

Marginal Effective Tax Rate -0.994 -1.077* -0.157 237 -0.241
(1.147) (0.603) (0.296) (0.356) (0.302)

Average Effective Tax Rate 0.0862 0.261 0.230 0.204 0.204
(0.972) (0.399) (0.374) (0.393) (0.343)

Constant 2.809** 2.952%** 1.720** 3.111* 3.119%**
(1.139) (0.942) (0.708) (1.232) (0.928)

Observations 729 729 729 729 729

R 0.121 0.190 0.022

F-/Wald-test

(HO: all coefficients = 0) p = 0.000 p = 0.000 0601 p =0.089 p =0.003

Clustered standard errors (POLS, FGLS) or robustista errors (FE, REML, RE GLS) in parentheses. *#*tlenotes signifi-

cance at the 1%/5% /10% level. Primary t-valuesehlagen multiplied by (-1). All study/model charaigtcs are coded as

dummy variables. Thus, a base model representshémacteristics redundant to the variables expligicluded. The base chaf-

acteristics are indicated in parenthesis for eaatysdimension. Estimated coefficients of the duesnindicate the effect on

primary t-values of choosing a characteristic @ulbf the base specification. Abbreviations for ¢éneployed estimators are ex-

plained in the text.

The first round results for the meta-regressionglwhse primary t- and z-values as depend-
ent variable are given ihable 10 As compared to the first round results for theniselastici-
ties the influence of many fundamental primary ebtaristics are less significant. Neither the
employment of effective tax rates (as opposed #odbuntry statutory rate) nor the use of
aggregate data (as opposed to micro data) hasiéicagt impact on t-values according to all
or all but one of the applied estimators. Strikinghe impact of model and study characteris-
tics on semi-elasticities or t-values respectivsiyot always of the same sign. The state tax
rate here shows negative coefficients and the telesignificant. According to most estima-
tors, the macroeconomic average tax rate is armatbde measure to capture tax incentives. It

leads to much lower primary t-values as compareithéostatutory rate. Furthermore, aggre-
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gate studies do not yield higher t-values as coath#m micro data studies. As for studies
using aggregate data on affiliates the evidene®igjuite clear, since we find significant ef-
fects with different signs according to the diffierestimators. However, in any case the con-
siderable bias in semi-elasticities does not sexfully translate into higher t-values, i.e. sig-
nificance of the tax effects. The presumed upwaad due to endogeneity problems in aggre-
gate studies thus seems to be counteracted byrtstdgraard errors of the primary tax effect
estimates. Attributing this observation to probleaismeasurement error in the context of
aggregate studies seems plausible. Again, theeindlel of taxes is less important for the deci-
sion on the location of economic rents as compésedvestment decisions conditional on
location choice. So we measure generally loweldasfor studies analyzing location choice
as compared to studies examining continuous FDWwe¥er, similar to what we find in the
analysis focusing on semi-elasticities, the sigaifice of this effect becomes not absolutely

clear by looking at the results acrdsble 10

Table 11: Choosing the preferred meta-regression ator (t-values)

Data characteristic Test Result Preferred estimatcs

Breusch Pagan LM test y?(1)= 10.19, p <0.01
1. Heteroscedasticity? FGLS
White test ¥?3(30)=41.18, p =0.08

- Breusch Pagan LM test  y2(1)= 102.95, p < 0.01
2. Study-specific ef- Cluster-econometrics

fects? . FE, RE
ects Wooldridge-type test test=1.54, p = 0.06 ( )

3. Endogeneity? Robust Hausman test F(8,41)=3.17,p < 0.0EE

See Footnote dfable 9for explanations.

Starting with the series of test, we compute a RESEst for misspecification

(F(3,715)= 2.4% p =0.06) and find only relatively weak evidenoe & rejection of the null.

However, we still repeat the same procedure alsarcase of semi-elasticities until the null is
clearly accepted. Again, we find no qualitativefeliénces in results for the regressions on the
truncated sample and go on with the analysis orfutheneta-dataset. The subsequent tests
and resulting statistics used to identify the pmeig meta-regression estimator for the analysis
of t-values are indicated ifable 11 Again, we find clear evidence for heteroscedagtic
Study-specific unobserved effects are present dowpto the standard Breusch Pagan test as
well as to the more robust Wooldridge-type tesk Tobust Hausman test based on the artifi-

cial regression approach, however, reveals an emgity problem linked to the unobserv-



41

ables. Thus, our preferred estimator is the fixielces cluster estimator. In order to gain in-
sights on the effect of within-invariant variablge again apply the FEVD technique. Another

robustness check will also look at FGLS results.

7.2.2 Second Round Meta-Regressions

Semi-elagticities as dependent variable

The results for the second round meta-regressitim semi-elasticities on the left-hand side
are indicated imable 12 First, we extend the first round specificationibgluding the newly
coded model characteristic€dqlumn J. Obviously, splitting the effective forward-lowig
tax rates in bilateral and unilateral tax burderasuges reveals that particularly the bilateral
measures seem to capture adverse tax effects egriatirect investments. Both the bilateral
marginal tax burden measures and the bilaterabgeetax rate significantly raise primary tax
effect estimates as compared to statutory rateskiri§ly, employing the domestic unilateral
effective tax rates (EATR and EMTR) leads to sigaintly lower estimated semi-elasticities
as compared to the use of statutory rates. Thessures might thus indeed mix aspects of
competitive (tax) advantage for multinationals odemestic firms and pure adverse tax ef-
fects. This supports the reasoning of Egger e(28l08), who explicitly prefer bilateral tax
burden measures in the FDI context. However, thaifscantly negative coefficient of the
effective average unilateral tax rates is not rolsoss specifications. This seems intuitively

plausible since the EATR is to a considerable eéxdemen by the statutory tax rate.

Country fixed effects significantly reduce primaex effect estimates. They thus do indeed
show the opposite sign of the coefficient we find dggregate studies. The latter is still high-
ly significant and positive for studies based ogragate data on affiliates. In the left four
columns ofTable 12we could not estimate a coefficient for aggregatelies due to a lack of
within-study variation. The inclusion of time fixegffects, however, does exert no effect on
estimated semi-elasticities. Strikingly, regardihg implications of considering the public
expenditure side in primary regressions, we dadwnttify a significant bias. Also the sign of
the effect of not-including a public spending cohts not as expected. In other words, allow-
ing public spending to adjust to tax changes and tiot including it into the primary regres-
sion does not lower the estimated adverse taxteffés this result contradicts theoretical
presumptions, it might at least in parts be ex@diby hitherto insufficiently precise proxies

for relevant public inputs from the companies’ gahview.
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Table 12: Second round results for semi-elasticitie

Extensions Robustness Checks
Dependent Variable: Semi-elasticities FE-Extension | FE-Extension | FE-Extension | FE-Extension Robustness Robustness Robustness
1 2 3 4 Check 1 Check 2 Check 3
@ 2 3 4) ®) (6) @)
Data Structure (Time Series)
Cross-section 2.263 2.285 3.953 5.167 5.167 -1.087 -1.805
(3.233) (3.219) (2.523) (3.585) (3.659) (0.788) 113)
Panel Data -0.713 -0.368 0.746 1.153 1.153 0.155 -2.594
(1.601) (1.730) (1.316) (2.269) (1.268) (0.752) 77B)
Location Choice
(Continuous Capital Data) -5.284** -5.067*** -3.515%** -4.612%** -4.612%** - 4.612%** -0.968
(1.189) (1.256) (1.233) (1.282) (0.922) (0.953) 662)
Aggregation Level (Micro data)
Aggregate Data - - - - 3.945%** 2.367*** 2.515%**
(0.131) (0.183) (0.574)
Aggregate Data on Affiliates 5.548*** 5.304*** 3.8F* 4.861*** 4.861*** 4.861*** 2.347%**
(1.243) (1.327) (1.282) (1.347) (1.202) (1.280) 473)
Tax Burden Measure
(Country Statutory Rate)
Micro Average Tax Rate -0.237 -0.203 -0.00450 -08)4 -0.0478 -0.0478 -0.130
(1.074) (1.065) (0.735) (1.069) (0.578) (0.593) 608)
Macro Average Tax Rate -2.594 -2.725* -0.960 -2.553 -2.553 -2.247*** -0.522
(1.627) (1.651) (0.943) (1.659) (1.561) (0.753) 26B)
State Statutory Tax Rate - - - - 3.495%** 4.467+* 3.845*
(0.289) (0.775) (2.065)
Marginal Effective Tax Rate -1.424** -1.411* -0.85 -1.405** -1.405*** -1.405*** -0.235
(0.572) (0.569) (0.348) (0.570) (0.396) (0.425) 66B)
Average Effective Tax Rate -0.666 -0.655 -0.733** 0.663 -0.663* -0.663* 0.086
(0.438) (0.433) (0.319) (0.426) (0.397) (0.390) 343)
Bilateral Marginal Effective Tax Rate 1.099%** 1.123%** 0.949*** 0.979*** 0.979*** 0.979*** 0.377
(0.315) (0.315) (0.257) (0.328) (0.309) (0.300) 71T)
Bilateral Average Effective Tax Rate 3.566*** 3.562 3.144%*x 3.465%** 3.465%** 3.465%** 1.806***
(0.538) (0.538) (0.479) (0.544) (0.438) (0.452) 603L)
No Control for Public Spending (Control) 0.460 (46 0.253 0.507 0.507 0.507 0.408
(0.863) (0.864) (0.533) (0.942) (0.766) (0.682) 31®)
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Extensions Robustness Checks
Dependent Variable: Semi-elasticities FE-Extension | FE-Extension | FE-Extension | FE-Extension Robustness Robustness Robustness
1 2 3 4 Check 1 Check 2 Check 3
@ 2 3 4) ®) (6) @)
Specification (no Fixed Effects)
Time Fixed Effects -0.332 -0.422 0.389 -0.381 -0.38 -0.381 -0.970*
(0.530) (0.512) (0.466) (0.513) (0.497) (1.014) 5(®)
Country Fixed Effects -1.302*** -1.312%* -1.062*** -1.246*** -1.246*** -1.246*** -0.468
(0.298) (0.297) (0.239) (0.325) (0.246) (0.440) 31a)
OLS Estimation (other than OLS) -1.229*** -1.229*** -1.229*** -0.655*
(0.442) (0.386) (0.399) (0.339)
Type of Industry (not specified)
Manufacturing Industry 0.971* 0.971* 0.971* 8h6**
(0.515) (0.452) (0.478) (0.405)
Financial Services 0.891 0.891* 0.891** 1.599*
(0.705) (0.465) (0.411) (0.900)
Finance (not specified)
Retained earnings 1.168 1.168 1.168 0.083
(1.437) (0.949) (1.101) (0.843)
Transfers of Funds 0.667 0.667 0.667 -0.453
(1.210) (0.913) (1.060) (0.520)
Double Taxation Relief System (not specified)
Credit System 0.211 0.211 0.211 -0.145
(0.788) (0.496) (0.499) (0.615)
Exemption System 0.107 0.107 0.107 -0.498
(0.787) (0.496) (0.505) (0.521)
Control Variables (not included)
Control for Home Tax -1.979 -1.979* -1.979* -p12
(1.829) (1.089) (1.171) (0.496)
GDP -0.197 -0.197 -1.016** 0.178
(1.943) (2.300) (0.413) (0.585)
Openness -1.388*** -1.388*** -2.004*** -1.822%**
(0.353) (0.373) (0.392) (0.224)
Agglomeration Effects 1.013 1.013 -0.001 0.053
(2.160) (1.568) (0.214) (0.541)
Exchange Rate 1.178 1.178 1.178 0.695
(1.808) (2.096) (1.586) (0.765)
Wage -1.258 -1.258 0.200 0.456
(0.889) (0.926) (0.511) (0.419)
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Extensions Robustness Checks
Dependent Variable: Semi-elasticities FE-Extension | FE-Extension | FE-Extension | FE-Extension Robustness Robustness Robustness
1 2 3 4 Check 1 Check 2 Check 3
@ 2 3 4) ®) (6) @)
FDI Target Regions (no specific region)
Europe - 2.743*** 0.963*** 0.080
(0.178) (0.184) (0.423)
United States - -1.175%* -3.253*** -3.242*
(0.192) (0.592) (1.858)
Average Sample Year -0.105 -0.105 -0.105 0.0258
(0.137) (0.0911) (0.116) (0.0563)
Publication Bias
Standard Error 0.0709 0.0957 0.0957 0.0957 0.498***
(0.123) (0.113) (0.0754) (0.0753) (0.139)
Standard Error * D_pos 0.578***
(0.109)
Standard Error * D_neg -1.284***
(0.147)
Constant 3.865** 3.516** 1.557 212.3 209.1%** 213.3%** 473
(1.647) (1.772) (1.303) (271.9) (0.133) (0.708) (1)
Observations 700 699 699 699 699 699 699
R’ 0.075 0.076 0.527 0.099 0.315 0.315 0.284
F-test (HO: all coefficients = 0) p = 0.000 p =@0 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p =®.00

Robust standard errors in parentheses. ***/**/* dt@s significance at the 1%/5% /10% level. Pringamni-elasticities haven been multiplied by (-1)I. édtensions are est

mated by fixed effects (within) estimation. Robests checks 1 and 2 employ the fixed effects ve¢gomposition technique (FEVD), see Pluemper amgger (2007).

Robustness check 1 includes only within study irvdrcharacteristics into th&“stage of the FEVD estimator, robustness checleg EEVD with also the least within-varial
variables included into thé'®stage. All study/model characteristics (excayrage sample yeandstandard errof are coded as dummy variables. Thus, a base mepie-

sents the characteristics redundant to the vasgabtplicitly included. The base characteristicsindécated in parenthesis for each study dimendikstimated coefficients o

the dummies indicate the effect on primary semétédies of choosing a characteristic in lieu lné base specification.

f
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Another aspect which has so far not been considersdrveys of the literature on FDI and
taxation is publication bias. I6olumn 2we consider unidirectional publication bias by in-
cluding the standard error of the primary estimatés the meta-regression. However, studies
on FDI and taxation do not seem to be significabibsed according to this approach. Re-
searchers do not try to raise effect size estimatgssponse to imprecise estimation tech-
niques. The conclusions are, however, quite diffeiffeve look at what is found for the more
sophisticated approach introduced by Bom and Ligjtf2008). Positive tax effect estimates
apparently are pushed even more if estimates ik imprecise. Negative tax effect esti-
mates are even more negative in response to haglastd errors. Both effects are significant.
Bidirectional publication bias thus seems to bespné. However, it is not persuasive that re-
searchers who identify attracting effects of taxatbn FDI tend to insist on their findings and
try to push them towards significance. Accordinghe R? of the regression i€olumn 3the
approach by Bom and Ligthart leads to a veritabhey in the explained variation of primary
estimates. However, by construction, the interacterms (Standard Error * D_pos) and
(Standard Error * D_neg) show a fairly high (withiwariation as compared to the other re-
gressors. This, however, fosters significance eftiio examined correlations. For this reason
we hesitate to interpret the corresponding resdtsevealing causality and rely on the unidi-

rectional approach in the remaining meta-regression

In Column 4of Table 12we estimate a fully extended meta-regression waattiitional study
and model characteristics which might admittedlyehan impact on primary study results
(De Mooij and Ederveen 2003, 2005, 2006). Almoktesults are in line with the findings of
De Mooij and Ederveen (2003, 2005, 2006). The sysieédouble taxation avoidance in the
parent country or the mode of finance (retainediegs vs. transfer of funds) does not influ-
ence the estimated tax effects. Primary studietr@ding for the openness of the target econ-
omies yield significantly smaller semi-elasticitiedile most of other primary control vari-
ables (GDP, Agglomeration effects, Exchange ratekwage) do not have significant im-
pacts on measured tax effetsThe mean sample year also has no impact on priestiy
mates of the tax effect on FDI. Controlling for h®eountry taxes exerts no significant effect
on primary tax effect estimates. The respectiveargeefficient, however, has a negative
sign. Interestingly, studies who apply OLS as oppd® any other estimation technique (e.qg.
instrumental variable estimators) significantly @@ lower tax effects on FDI. Finally, we

find that studies explicitly concentrating on maauifiring industries find higher effect esti-

28. De Mooij and Ederveen (2005), however, foumat tontrolling for agglomeration effects had sfigaint
impacts on primary estimates.
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mates as opposed to those which do not specifygdhbtors covered by their analyses. The
inclusion of all these meta-regressors do not cbdhg results found before. Please note that
all our second round results show no significaféatfof the data structure — panel, cross-
section or time series — on primary results. Thigicontrast to earlier findings of De Mooij

and Ederveen and might be due to the partly matigtady classification.

The last three columns dfable 12represent robustness checksClmlumn 5we estimate the
full model via FEVD. This is particularly interesg as it allows for the identification of the
effects of study-level variables (or within-invartamodel-level characteristics) on primary
semi-elasticities. Besides the statutory tax ragefocus, of course, is on the coefficient esti-
mate for aggregate data studies. For both of thasables we find the first stage regression
results confirmed as the measured effects areiy®sihd highly significant. In the course of
this robustness check we also take a look at Figktaegions considered in primary work.
Precisely, we test whether tax effects significadiffer if studies focus exclusively either on
European countries or the US as FDI target. This m@& possible as long as standard fixed
effects estimation was employed. The benchmark hfodéoth characteristics is defined by
those studies which examine a mix of regions, Bibica broad set of OECD countries. Ap-
parently estimated adverse tax effects on FDI tnomger for only Europe as compared to the
benchmark, while the tax effect measured for thei$JSelow the benchmark. As to the im-
plications regarding the estimated coefficientsha other meta-regressors, only changes in
significance might occur. This is the case for dfiects estimated for the average effective
tax rate and for models estimated solely on infaionaabout financial service industries. In
Column 6we make use of the possibility to include not gmlyely within-invariant variables
into the second stage of the FEVD estimator, butfuvther add the most rarely changing
model-level variables to this stage of the estioratprocedure. This, however, does not
change the results except that the effect for GBtrol now turns out to be significant. In
Column 7we again look at results from WLS mixed effectstaregression. We find that
significance for some of the effects identifieddst. Particularly, this holds for the influence
of target regions on primary semi-elasticities a&dlas for the effects of employing bilateral
marginal tax rates or location choice analysis. iididally, we now find the effects of the
inclusion of time fixed effects into primary regsems to be significant, while fixed effects
no longer seem to change primary results signifigaBut many results also do not change
with respect to significance. This is particulatthe case for the effect of using aggregate data

and bilateral average tax rates.
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T-values as dependent variable

For the second round computations with t-valueshenleft-hand side (Result$able 13 a

set of specifications and estimators similar to ahe applied to semi-elasticities is chosen.
An important difference, however, is that we cancantrol for the (non-)existence of publi-
cation bias in the literature by including primatandard errors on the right-hand side of the
meta-regression because this would imply simultgn@ioblems. As a solution we simply
include a dummy reflecting the publication statfigpemary work into the regressions. As
publication status represents a study-level chariatic which is by definition invariant with-

in studies we unfortunately cannot use standardinveistimation to examine publication bias.
Therefore we address this issue later in the coofré¢@o robustness checks we perform on
the basis of FEVD (se€olumns (3)and(4) in Table 13. As a third robustness che€lolumn

(5) in Table 13is estimated by pooled FGLS. Generally, the resulas displayed ifable 13

— are again fairly robust across specificationsweler, for some regressors we see switches
with respect to the apparent significance of tlieat$ they exert on t-values.

In principle, the presumptions from the first rouestimates are confirmed. While aggregate
studies produce higher semi-elasticities as conapiranicro data studies they do not yield
more significant tax effects. According to the esin Columns (3)and(4), t-values are even
significantly mitigated. The picture is somewhdfatient in the case of studies using aggre-
gate affiliate data. Here, a higher significanc@miary tax effects is generally identified. To
investigate this point in more depth we run a semipOLS regression of primary effect stan-
dard errors on the examined study and model cleisiits* Indeed we find that aggregate
studies as well as studies based on aggregatataffilata produce significantly higher stan-
dard errors as compared to micro data studies.idaekd, this effect is most pronounced for

aggregate studies.

According to all specifications estimated by thagistent fixed effects estimators, we finally
confirm that the decision where to locate econorarits indeed responds less to taxes than
continuous investment decisions at the margin. praposition has already been put forward
by De Mooij and Ederveen (2006). It, however, cadicts the general presumptions drawn
from the fact that estimated coefficient for magditex burden measures (e.g. EMTR) are
generally lower (again in absolute terms) than ehfos their inframarginal ones. This often is
seen as an implicit indication for relatively loaxtresponsiveness of marginal investment

decisions (see. e.g. Devereux and Lockwood 2006plalssible explanation of the results

29. Results are available upon request.
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obtained from the meta-regressions might be baseteofact that decisiorst the marginare

by definition very difficult to capture — even ohet basis of high quality continuous capital

data. For example, Overesch and Wamser (2008bjifthat the EATR effect on continuous

investment decisions conditional on location chascstill higher than the EMTR effect.

Table 13: Second round results for t-values

Extensions Robustness Checks
Dependent Variable: T-values FE-Extension | FE-Extension Robustness Robustness | Robustness
1 2 Check 1 Check 2 Check 3
1) 2 ®3) 4) 5)
Data Structure (Time Series)
Cross-section -1.311 -0.275 -0.275 -3.246%** -2.582
(1.300) (1.622) (1.427) (0.472) (1.631)
Panel Data 1.009 0.876 0.876 -1.881*** -1.781
(1.167) (1.333) (0.724) (0.465) (1.359)
Location Choice
(Continuous Capital Data) -1.554*** -1.697*+* -1.697*+* -1.697*** -1.156**
(0.466) (0.542) (0.352) (0.347) (0.492)
Aggregation Level (Micro data)
Aggregate Data -0.273* -0.428*** 0.826
(0.154) (0.113) (0.628)
Aggregate Data on Affiliates 1.084 1.276* 1.276*** 1.276*** 0.813*
(0.668) (0.731) (0.473) (0.465) (0.459)
Tax Burden Measure
(Country Statutory Rate)
Micro Average Tax Rate 0.537 0.657 0.657 0.657 140.8
(0.642) (0.591) (0.443) (0.461) (0.519)
Macro Average Tax Rate -4.002*** -4.025*** -4.025*** -1.799*+* -1.369*
(0.607) (0.714) (0.915) (0.614) (0.691)
State Statutory Tax Rate - - -1.428*** -0.460 1.373
(0.227) (0.326) (1.278)
Marginal Effective Tax Rate -0.779*** -0.646** -0.64* -0.646** -0.989**
(0.279) (0.298) (0.271) (0.265) (0.470)
Average Effective Tax Rate -0.698* -0.548 -0.548 548. -0.0743
(0.364) (0.356) (0.442) (0.414) (0.290)
Bilateral Marginal Effective Tax Rate 2.207*** 2.248*** 2.248*** 2.248*** 0.718*
(0.369) (0.348) (0.342) (0.294) (0.373)
Bilateral Average Effective Tax Rate 3.692*** 3.570* 3.570*** 3.570*** 0.919
(0.542) (0.521) (0.476) (0.431) (0.555)
No Control for Public Spending (Con-
trol) 0.506 0.0810 0.0810 0.0810 -0.148
(0.519) (0.316) (0.247) (0.452) (0.322)
Specification (no Fixed Effects)
Time Fixed Effects -1.882*** -2.211** -2.211* -2.2%* -1.066
(0.575) (0.877) (1.166) (0.893) (0.652)
Country Fixed Effects 0.0148 0.147 0.147 0.147 B75
(0.891) (0.921) (0.497) (0.491) (0.248)
OLS Estimation (other than OLS) -0.749* -0.749%** -0.749%** -0.216
(0.298) (0.162) (0.156) (0.330)
Type of Industry (not specified)
Manufacturing Industry -0.483 -0.483 -0.483 0.576
(0.397) (0.393) (0.334) (0.387)
Financial Services 1.148** 1.148** 1.148*** 0.355
(0.514) (0.463) (0.341) (1.005)
Finance (not specified)
Retained earnings 0.176 0.176 0.176 0.0372
(0.580) (0.719) (0.744) (0.680)
Transfers of Funds -0.218 -0.218 -0.218 -0.926
(0.481) (0.621) (0.641) (0.622)
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Extensions Robustness Checks
Dependent Variable: T-values FE-Extension | FE-Extension Robustness Robustness | Robustness
1 2 Check 1 Check 2 Check 3
() 2 ®3) “4) ()
Double Taxation Relief System (not
specified)
Credit System -0.125 -0.125 -0.125 -0.116
(0.460) (0.381) (0.336) (0.467)
Exemption System -0.605 -0.605* -0.605* -1.168*}
(0.456) (0.357) (0.309) (0.460)
Control Variables (not included)
Control for Home Tax -0.759 -0.759 -0.759 -1.334*1
(0.523) (0.7412) (0.733) (0.564)
GDP 0.972 0.972 0.647** -0.516
(1.208) (0.772) (0.249) (0.558)
Openness -2.038*** -2.038*** -1.335*** -1.235%**
(0.407) (0.531) (0.241) (0.416)
Agglomeration Effects -1.755 -1.755 0.676* -0.621%
(2.378) (2.471) (0.362) (0.327)
Exchange Rate -0.223 -0.223 -0.223 1.667*%
(1.319) (1.088) (1.256) (0.990)
Wage 1.806 1.806* 0.826*** 0.181
(1.329) (0.976) (0.312) (0.416)
FDI Target Regions (no specific
region)
Europe 0.159 0.155 -0.520
(0.0988) (0.121) (0.419)
United States 0.162 -2.166*** -3.459*+*
(0.138) (0.326) (1.140)
Average Sample Year -0.0127 -0.0127 -0.0127 0.072p
(0.0568) (0.0692) (0.0725) (0.0492)
Publication Bias
Unpublished (Published) - -1.186*** -0.713*** -(B8*
(0.219) (0.155) (0.477)
Constant 2.714%* 28.90 29.56%** 32.19%** -135.9
(0.923) (112.9) (0.257) (0.474) (96.74)
Observations 721 721 721 721 721
R’ 0.086 0.130 0.456 0.456 0.313
F-test (HO: all coefficients = 0) p = 0.000 p =@0 p = 0.000 p = 0.000 p =0.000
Robust standard errors in parentheses. ***/**/* dgsosignificance at the 1%/5% /10% level. Primavalties have been mul-
tiplied by (-1). All extensions are estimated bxefi effects (within) estimation. Robustness checksd 2 employ the fixed
effects vector decomposition technique (FEVD), Bagemper and Troeger (2007). Robustness check ddieslonly within
study invariant characteristics into th¥ &tage of the FEVD estimator, robustness checleg BEVD with also the least within-
variant variables included into th&8%Ztage. Robustness check 3 is estimated by poolé® @l study/model characteristics
(exceptaverage sample yepare coded as dummy variables. Thus, a base meglielsents the characteristics redundant tg the
variables explicitly included. The base charactiessare indicated in parenthesis for each studyedsion. Estimated coeffi-
cients of the dummies indicate the effect on primtaralues of choosing a characteristic in lieuha base specification.

With respect to the influence of the data strucangrimary results, the results@olumn (4)
suggest that both panel and cross-section signtficeeduce primary t-values as compared to
time-series studies. However, the majority of ressdb not back this conclusion. We there-
fore conclude that there are other study charatiesithan the data structure which are deci-
sive for estimated effect sizes.

Drawing on the specific issues analyzed in theresttas, we first can confirm that bilateral
tax rates indeed do not only raise primary tax fogehts but also the measured significance
of tax influences on FDI. In contrast, public spegdstill does not influence primarily identi-

fied t-values. It thus neither affects semi-elasés nor their significance. From a theoretical
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point of view this is somewhat disappointing. Hoeewne might conclude that the search
for appropriate proxies of relevant public inpult®sld not yet be abandoned. Interestingly,
country fixed effects do generally not have a digant influence on primary t-values. Obvi-
ously, tax burden measures in most studies shdiicisntt variation and are not absorbed into
more general time-invariant location characterssticthus seems indeed advisable to control
for location fixed effects especially in studiesséd on aggregate data, since this corrects
some of the bias in measured tax coefficients &genTable 13 without sacrificing signifi-
cance of the tax effect. Time fixed effects sigrahtly reduce the significance of primary tax
effects. Tax effects are thus rather absorbed impdeary macroeconomic conditions within
countries or regions than by static location chiarestics. All these effects are robust to the
extension towards the full model. Moreover, we fthdt the coefficients for the way of fi-
nance and openness of the target economy areifulipe with the prior results for semi-
elasticities, i.e. their effects on primary tax ffimgents and significance are congruent. Some
of the remaining regressors (e.g. manufacturingstry data) seem to exert significant effects

on semi-elasticities, but not on t-values or theeotway around.

As concerns the assessment of publication biasawe to rely on FEVD estimates performed
as a general robustness checkotlumn (3)of Table 13 Obviously, unpublished studies pro-
duce significantly lower t-values than publishedrkvd&So this might not be in line with the
conclusions we drew fror@olumn (2)of Table 12 But note that current publication status
might only reflect a temporary stage of the pulticra process and most researchers would
probably not want to adjust results before or dytime following review process. So the in-
fluence of publication status might rather reflettter effects adherent to relatively new work
which was not adequately captured by the studyispedfects of our meta-regression than
different (implicit) requirements as concerns sfigance for published and unpublished re-
search. Therefore more weight should be given edfitidings inColumn (2)of Table 12as
this is clearly the more established way to copth Wie issue. As a result, publication bias is

not yet considered as unambiguously verified.

Strikingly, the influence of geographic FDI targegions (“Europe only” and “US only”) on
effect size estimates which we identified on thsidaf the regressions based on semi-elasti-
cities is confirmed only for the United States.dstors targeting this economy apparently do

not base their decisions on tax aspects.

Finally, the results from FGLS estimation @olumn (5)of Table 13should be addressed.

Most results are in line with those obtained frdma fixed effects cluster econometric estima-
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tion. There are, however, also some differencesiléAthe coefficient for country fixed ef-

fects is positive and significant, FGLS identifies significant effect for time fixed effects.

Also the results for macroeconomic average tasrate of opposite sign and significant. Fur-
thermore, no significant impact on primary t-valugsdentified for the bilateral average tax
rate (p = 0.106). But remember that the eviden@nag simple pooled estimation from our
series of tests is fairly pronounced. Thus, thelgeb&GLS results are put into perspective. In
addition, choosing the optimal meta-regressiomestr is not a minor issue with respect to

results, but represents a precondition for valid @ehiable inference based on meta-data.
8. Conclusions

Tax competition and tax harmonization still are agnéhe central themes in public econom-
ics. Proof of this contention is the ever incregsamount of theoretical and empirical studies.
Meanwhile, meta-analyses of these empirical stuekést. This paper does not simply present
another meta-analysis. In addition to an extensicthe data base and a deeper methodologi-
cal discussion and approach, the main interestiopaper is the moderating influence of con-
trol variables, in particular public spending argfjlameration effects, on the estimated tax

rate effects on FDI as they could be obtained ftioenexisting empirical studies.

According to our meta-analysis, a pooled effecedasn medians, which seems rather robust
to different variations, could be obtained that amts to a semi-elasticity for company taxes
on FDI of 1.68 in absolute terms. The most preesénate of semi-elasticities is 1.39 in ab-
solute terms. Both effects are highly significandiferent from zero in statistical terms.
While they obviously are also economically sigrafit, this range of semi-elasticities is not
implausibly high. Taxes matter for location deasi@and FDI.

The meta-regressions reported in this paper ingliteit the heterogeneity in the semi-elasti-
cities and the t-statistics from the different engail studies can be fairly well explained by
characteristics of the studies. We do not find ed@iming support for publication bias in the
meta-regressions with semi-elasticities as depdndegiable, but some publication bias in the
meta-regressions with t- and z-statistics as degg@ndariable. The use of aggregate data
leads to higher semi-elasticities, but significam#duces t-values and thus implies less pre-
cise estimates. Using aggregate data on affilgitgsficantly increases both. The inclusion of
country fixed effects might correct for some of fhatential bias in aggregate studies, and it
does not even lead to lower significances. Appéyrdaak rates are sufficiently time-variant.
Interestingly we find that including time fixed effts reduces the significance of tax effects.
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Regarding the choice of tax rates, unilateral éffecaverage tax rates do not lead to signifi-
cantly higher tax effect size estimates or sigaifices as compared to the statutory rate. Mar-
ginal effective tax rates even yield lower effedihkis is probably not due to lower tax sensi-
tivity of marginal investment decisions, because find evidence that discrete investment
choices are less sensitive. The low effect for EMifiilght thus stem from problems of identi-
fying marginal choices in reality. Bilateral taXea best capture tax incentives and yield both
significantly higher effect size estimates as vealhigher significances. Finance and home

country double taxation relief do not influenceestment decisions.

Regarding the control variables, it is most intengsthat primary estimates are not signifi-
cantly affected by the inclusion of public spendiAgcording to most estimates in the litera-
ture, the spending side does not moderate theat@xaffects. The results reported by Bé-
nassy-Queére et al. (2007) do thus not find gersrpport. This might be due to the fact that
only crude measures of public inputs are used inynsudies. Similarly agglomeration ef-

fects do not have any robust significant effeciestimated tax effects on FDI in the primary
studies. Certainly, more research is needed todirtdvhether the provision of public goods
is empirically related to tax rate effects or wiegtthis is really a pure tax competition game.
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