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1. Introduction

In a standard neo-classical investment model, other things being equal, an
increase in the corporate tax rate would lead to a drop in the capital inflow to a
country and a rise to other countries. As a result, the rate of return will fall in country
A and rise in country B till this return is equalized among two countries. But how
realistic is this assumption that after tax rate of return will equalize among countries,
is a source of controversy. Under core-periphery (CP) model, market access effects
may dominate the corporate tax rate, creating incentives for firms to relocate in larger
markets. Therefore, in a CP model, a corporate tax rise may lead to capital inflow if
economies of scale benefits outweighs burden of corporate tax hike. Therefore, a
linear relationship between FDI and corporate tax rate may not exist, or other demand
side variables may be more relevant. To address this question this paper investigates
whether the neo-classical corporate tax model is able to predict the patterns of capital
flow to core European countries including: Germany, France, Luxemburg, and France.

The rest of the paper is organized as follows. Section 2 reviews the literature on
the effects of corporate tax rates on FDI flow. Section 3 portrays an empirical model
for capital flow. Section 4 presents data and estimation method. Section 5 provides the
estimated results. And finally section 6 wraps up and concludes.

2. Literature review

This section reviews the empirical studies on the determinants of FDI and the
role that corporate tax rate plays in attracting capital flow. Auerback & Hassett (1993)
investigated the impact of taxes on foreign direct investment (FDI). In their study,
they used a model of FDI that takes into account the different tax treatment of
acquisition of old and new capital, in order to isolate more precisely the effects of
taxation on FDI. Their simulation results suggest that the Tax Reform Act of 1986
decreased investment incentives for worldwide countries for all assets in the U.S.
They also cast doubt on the position that recent boom in the FDI is due to changes in
tax incentives; they conclude that other changes such as exchange rate movements and
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liberalization of capital markets have played a more important role than taxes for FDI
inflow.

Bellak and Leibrecht (2002) used panel data for the period of 1995-2003 and a
gravity model to investigate the impact of taxation as a determinant of FDI for the
Eastern and Central European Countries (CEEC-8). They used independent variables
such as GDP, distance, unit labor cost, effective tax rates, inflation, labor costs, tariff
revenues, privatization revenue, and political risk. They found that the effective
average tax rate is very important in shaping FDI pattern and found an elasticity of
FDI to effective tax rate of -4.3. This elasticity is greater than earlier studies because
they used bilateral effective average tax rate instead of statutory tax rate. Their results
indicate that tax lowering strategy of governments seem to have an important impact
on FDI flow.

Quere et al. (2003) used panel data of bilateral FDI flows to 11 OECD countries
over the period of 1984-2000 and showed that although related macroeconomic
factors are strong determinants of FDI, tax differential also plays a significant role in
determining the capital flow. They investigated non-linearity in the impact of tax
differentials using gravity model and found that the size variable bears the expected
significant sign; a larger market increases the FDI inflow. They also found that the
coefficient on tax differential is negatively and highly significant, highlighting the
adverse effects of higher taxation on the FDI inflow. They conjecture that high
corporate taxation discourages FDI inflow even when gravity factors are controlled
for. They conclude that there is asymmetry in the impact of tax rate differential on FDI
inflows; while lower tax rate in the recipient country fail to attract foreign investment,
higher tax rates certainly discourage FDI inflow to the host country.

Global Insight (n.d.) used 28 locations for the period of 2008-2010 and
implemented over 30 regression models. They used FDI jobs as dependent variable,
and corporate tax rate, market size (GDP), labor cost, and agglomeration as
independent variables. Their estimated results suggest that corporate tax and labor cost
have negative significant impacts on FDI, while market size and agglomeration have
positive impacts. Their results indicate that a 1% decrease in the corporate tax rate
leads to 1.2% increase in the FDI jobs.

Agostinin & Tulayasathien (2003) examined the impacts of corporate income
tax rate on FDI. Using a discrete approach choice they defined FDI share of each state
for each year as a function of state characteristics, and tax rates. Using a Logit model
and instrumental variables for the tax rate and data for the years 1974, 1980, 1987,
1992, and 1997, they found a negative relationship between FDI and corporate tax
rates. Their results suggest that FDI is quite sensitive to the state corporate tax rate and
the estimated elasticity is around -1.

Mutti and Grubert (2002) used panel data for the U.S. majority owned foreign
affiliates. In their model they used variables such as GDP, population, income per
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capita, distance, exports, and tax rate. They used a Probit model for 728 firms who

have the option of locating in 60 different countries. They found that the coefficient of

tax rate is -2.49. By eliminating the high income OECD countries from their sample,

they found a tax coefficient of -4.84, greater than the coefficient for the full sample. In

other words, responsiveness of FDI to tax rate in high income OECD countries is
lower than the low income countries.

Overesch and Wamser (2008) used econometric model and data from German
outbound FDI to 30 European countries for the period of 1989-2005. They used two
different tax measures: marginal tax rate, and effective average tax rate. Other
independent variables in their study were GDP, openness to trade, geographic
distance, and a dummy variable for being a member of EU, and the financing cost,
measured by lending rate to the private sector. Controlling for public goods, measured
by public investment ratio to GDP, their estimated results suggest that the corporate
tax rate has a negative impact on FDI, with an elasticity of around -0.68.

Hansson and Olofsdotter (2009) analyzed the impact of tax rate and
agglomeration on FDI in European Union. Their data covered the period of 1995-2005
for 14 old and 7 new member countries of the European Union. They use a gravity
model where, GDP, distance, corporate tax rates, and a vector of control variables are
among independent variables. They use a fixed effect model with time dummies and
country pair fixed effects. Their gravity variables are the logarithm of GDP for the
host and investing country and the geographical distance between them. Their vector
control variables include unit labor cost, inflation rate, government investment, GDP
growth, trade, and GDP per capita. They found no empirical evidence in support of
effects of tax rate differential on investment flows among EU countries. The reason is
that the effects of tax rates on investment flows differ widely across different EU
countries. While they found a negative impact from tax rate on FDI for old countries
they found a positive effect from taxes on the FDI for the new EU members.

Tomonorio (2012) analyzed the impact of corporate tax rate on foreign direct
investment, using bilateral panel data on the foreign direct investment to 30 OECD
countries over the period of 1985-2007. Using generalized method of moment (GMM)
he used a lagged dependent variable of FDI, corporate tax rate difference between the
host country and investor country, host country’ real GDP, investor’s country real
GDP, labor cost difference, real foreign exchange rate, host country’s inflation rate
and a fixed effect that accounts for the size of foreign direct investment in the previous
year. He found that the current level of FDI is influenced by the investment level of
previous period. He also found that whether the statutory tax rate, average tax rate, or
marginal tax rate is used, corporate tax rate has a significant negative effect on FDI.
His estimated results suggest that one percentage point reduction in corporate tax rate
in the host country is associated with 2.4% increase in FDI inflow to the country.

Feld & Heckemeyer (n.d.) found that the effect of taxation on FDI is highly
significant. They calculated a pooled effect for the respective median effect size of
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each study which amounts to 1.68. Selecting the most precise estimate from each

study gives a pooled semi-elasticity of 1.35. Regarding the choice of tax rates,

effective average tax rates do not lead to significantly higher effect compared to the

statutory rates. However, they found that using marginal tax rates yield lower effects
on FDI.

Airgeadeas (2014) indicates that research by OECD suggests that a 1% rise in
corporation tax rate results in 3.7% fall in foreign direct investment. The estimated
results indicate that the type of taxation system of the home country i.e. credit or
exemption system, does not affect the size of the elasticity.

Mooij (2014) estimated a regression model where dependent variable is the
vector of semi-elasticities, and X is a matrix of dummy variables that reflect various
study characteristics. The parameter  thus measures the impact of each of the study
characteristics (relative to some benchmark) on the elasticities. In the regression, he
used control dummy variables for a selection of study characteristics, namely (i) the
type of capital data; (ii) the type of tax data (iii) whether the home country adopts a
credit or an exemption system (iv) variables reflecting the spatial dimension (v)
variables reflecting the time dimension. Using panel data, his results indicate a typical
elasticity of FDI to tax rate of 2.1.

3. Empirical model

Following Tomonorio (2012) this study estimates a regression model where the
FDI into core European country is a function of GDP in the host country, openness to
trade, inflation, labor cost, lending interest rate to the private sector, exchange rate,
stock market return, and average corporate tax rate.

FDI =a, +&aGDP+a,0pen+a,Inf +a,Labor +a; Int + a,Exc +a,Stock +a;Tax

The list of variables is as follows: FDI represents Foreign Direct Investment
into the country; GDP represents Gross Domestic Production. Indeed, GDP represents
the size of the economy and is expected to have a positive effect on FDI flow. Open is
an index of openness, measured by the ratio of imports plus exports divided by GDP,
and is expected to have a positive effect on FDI flow. Inf represents CPI inflation rate
and has a negative impact on FDI flow. Labor is the labor cost and like inflation it is
expected to have a negative impact on the FDI inflow. Int represents lending interest
rate to private sector; the higher the interest rate the less likely capital will flow to the
country because it creates higher cost for investors. Exc is the currency rate of Euro
versus U.S. dollar, which is expected to have a negative impact on FDI flow. Stock is
stock market return in the host country; the higher the stock market return the more
likely capital will flow to the host country. Finally, Tax represents the average
corporate tax rate. Indeed, when making an investment decision the average effective
tax rate is the most relevant tax rate as suggested by Devereux and Griffith (2002) and
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is expected to have a negative effect on FDI because it increases the cost of
production.

4. Data and estimation method

The data for estimation have been retrieved from Eurostat website, European
Central Bank, Organization for Economic Co-operation Development (OECD), and
the World Bank. The data suggest that corporate tax rate has been much higher in
France during the time compared to other European countries; whereas Germany has
had the lowest corporate tax rate among the sample countries. Indeed, we suspect that
the reason FDI to France stands at much lower level compared to other core European
countries is due to higher corporate tax rates and we will test this hypothesis in the
next section.

Graph 1 -The Corporate Tax Rate in Selected Core European Countries
during 2005-2014
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Source: OECD, retrieved from http://www.oecd.org/tax/tax-policy/tax-
database.htm#C_CorporateCaptial

A fixed effects model that controls for FDI in the previous year has been used to
estimate equation 1 for the period of 2000-2014. The control variables include GDP,
openness, inflation, unit labor cost, interest rate, exchange rate, and stock market
return. The results for each country are presented in Table 1 and discussed in the next
section.
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5. Estimated results

Equation 1 has been estimated to measure the impact of corporate tax rate on
FDI flow to the core European countries where GDP, openness, inflation, labor cost,
lending interest rate, exchange rate, and stock market return have been used as control
variables and a fixed effect that accounts for the size of foreign direct investment in
the previous year. The estimated results are provided in Table 1. As you may see in
this Table the coefficients on all variables, except inflation, are significant and of the
expected signs. The results suggest that stock market return and corporate tax rate are
the most important factors in affecting FDI flow to core European countries in our
sample.

As expected, the unit labor cost has a negative effect on the decision of foreign
firms whether to invest in a country. Though inflation is not significantly related to
capital flow; interest rate has a negative significant impact on the investment decision
as it leads to higher costs for investors. Openness has a significant positive effect on
FDI flow, as expected. Exchange rate is of negative expected sign and has a
significant impact on FDI inflow. In sum, the stock market return and the corporate
tax rate play more important roles in shaping the FDI flow than other independent
variables. Interestingly enough, the independent variables are able to explain more
than 75% changes of FDI for all countries.

Table 1. Estimated results for FDI flow to core European countries

Variables France Germany Luxemburg Netherland
GDP 0.15 0.17* 0.11* 0.13**
(1.78) (1.98) (2.3) (2.45)
Open 0.13* 0.15* 0.16** 0.17**
(2.54) (2.78) (3.12) (3.56)
Inf -0.11 -0.07 -0.08 -0.10
(1.26) (1.45) (0.96) (1.12)
Labor -0.08* -0.12** -0.09* -0.10*
(2.14) (3.17) (1.97) (2.23)
Int -0.03 -0.04* -0.06* -0.04*
(1.76) (2.19) (2.23) (2.16)
Exc -0.11 -0.15* -0.14* -0.12*
(1.84) (2.23) (2.12) (1.98)
Stock 0.21* 0.23* 0.25** 0.22**
(1.96) (2.34) (3.17) (3.14)
Tax -0.27* -0.19* -0.18** -0.21**
(2.27) (2.26) (3.12) (2.97)
R-Squared 0.76 0.81 0.75 0.79
F-Statistics 123.48 156.21 164.79 186.27
D.W. 2.31 2.24 2.13 2.18

* Numbers in parentheses are t statistics and significant at 95% level of confidence and with **
significant at 99% level of confidence.
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Our empirical results provide new evidence in support of the impact of
corporate tax rate on FDI inflow to core European countries. Since all variables are in
the logarithm form, the estimated coefficients are interpreted as elasticities. The
results suggest that a one percent reduction in corporate tax rate increases FDI flow to
France by 2.7%, Germany by 1.9%, Luxemburg by 1.8% and Netherlands by 2.1%.
Our results are consistent with the findings of others including Hansson & Olofsdotter
(2009), and Tomonorio (2012), who found that one percentage point reduction in the
corporate tax rate in the host country is associated with 2.4% increase in FDI inflow to
the country.

Our results are also in line with Mutti & Grubert (2004) who found the
responsiveness of FDI inflow to taxation seem to be lower in high income OECD
countries than in lower income countries.

According to our results, the FDI flow to France has had the highest elasticity to
the corporate tax rate compared to other core European countries, which is due to
higher corporate tax rate in this country. Our results suggest that France’s economy
will substantially benefit from a corporate tax reform by creating more incentive to
foreign investors.

6. Conclusion

This paper has empirically investigated the impact of corporate tax rate on FDI,
controlling for a set of macroeconomic variables, using a fixed effect that accounts for
the size of foreign direct investment in the previous year. This paper departs from
previous studies on FDI determinants by using panel data and fixed effect model for
core European countries. We found that there are important significant differences in
responsiveness of FDI elasticity to corporate tax rate among core European countries.

The results on elasticity of FDI to corporate tax rate in this study is in the range
of -1.9 to -2.7, which is very close to the findings of Tomonorio (2012) and Mooij
(2014) who found an elasticity of -2.4, and -2.1, respectively. Our results are also
consistent with those of Quere et al. (2003) who found higher tax rates discourage FDI
inflow to the host country. The results of this study indicate that corporate tax rate is
the most important factor in determining the flow of capital to core European
countries, particularly for France. Indeed, the reason we observe lower FDI flow to
France compared to other core European countries is due to higher corporate tax rate
in this country, which has left it behind others. Therefore, in order to succeed in
attracting more capital inflow, France needs to consider reforming its corporate tax
rate regime, lowering the rate, making it more consistent with other European
countries. This reform will have twofold results; not only it leads to higher FDI inflow
but also helps the country to recover from the recession in a more rapid pace.
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