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Abstract
The key result of the tax competition theory is that governments set inefficiently low tax rates on income from interjurisdictionally mobile tax bases. There is therefore a case for co-ordination of European capital income taxes, provided that capital is mobile within the European Union. In this paper we measure this mobility directly by estimating the relation between foreign direct investment positions and effective corporate income tax rates for eight European member states each investing in fourteen others. It turns out that, consistent with the tax competition literature, this relation is substantially negative as well as statistically significant for seven out of eight European member states. On average, a state changes its foreign direct investment position in another by four percent if the latter changes its effective corporate income tax rate by one percent relative to the European mean.

Introduction

During the last couple of decades the tax competition theory has been extended tremendously. A wide range of diverse models coexist, each with its distinct method and focus. A key result can nevertheless be distilled: tax competition prompts governments to set inefficiently low tax rates on interjurisdictionally mobile capital [Zodrow and Mieszkowski 1986]. In fact, tax competition may drive tax rates down to zero [Razin and Sadka 1991]. Note, however, that this result is qualified by two considerations: first, if capital is relatively mobile between Europe and the rest of the world, unilateral European tax co-ordination may be harmful from a European perspective [Haufler 1999], and secondly, if governments do not tend to maximise social welfare, then tax competition may alleviate overtaxation rather than cause undertaxation [Edwards and Keen 1996]. Nevertheless the narrative of a tax race to the bottom underlies the recent European Union's efforts to co-ordinate capital income taxes [Radaelli 1999]. These efforts include proposals for minimum and maximum tax rates on corporate income, a minimum withholding tax rate on interest income, and rules for information exchange between national fiscal authorities. As yet, the European Union has agreed upon two directives and a non binding code of conduct, while some of the other proposals feature prominently on the European policy agenda.

The empirical evidence in support of the crucial capital mobility assumption is, however, mixed. On the one hand do some indicators suggest that capital is less mobile than is often presumed. National savings are closely correlated to national investment [Feldstein and Horioka 1980], real interest rates are unequal across countries [Mishkin 1984], and there is a significant home bias in portfolios [Adler and Dumas 1983]. International capital arbitrage possibilities are thus not exploited, perhaps because of asymmetric information of home and foreign investors [Gordon and Bovenberg 1996]. On the other hand do international capital movements appear to have become more important. Foreign direct investment into the OECD countries has almost doubled in the course of nineties [OECD 1999]. Econometric studies reveal furthermore significant effects of corporate income tax rate differentials on the location of foreign direct investment [Hines 1996], fiscal corporate income [Hines and Rice 1994], as well as an increase of the magnitude of these effects [Altshuler et al. 1999].

Most studies on capital mobility focus on the United States, while relatively little is known about capital mobility within the European Union [Hines 1999]. The scant existing empirical evidence is again mixed. Some studies conclude that taxation does not explain foreign direct investment flows [Clegg and Scott Green 1999]. Other studies conclude, in contrast, that it does [Devereux and Freeman 1995; Yamada and Yamada 1996]. There is, in addition, some anecdotal evidence of capital mobility: Portfolio capital fled Germany after this state had imposed a withholding tax on interest income in 1989 [Schlesinger 1990], and Ireland appears to have been successful in attracting foreign direct investment through tax concessions [Sachs 1997].

In this paper we measure intra European capital mobility directly by estimating the relation between foreign direct investment positions and effective corporate income tax rates for eight European member states each investing in the fourteen others. The focus on Europe is motivated by the combination of European policy debate on capital income tax co-ordination, and the relative scarcity of empirical evidence on capital mobility within the European Union.

Capital arbitrage
The canonical tax competition model is closed by a 'non arbitrage' equilibrium condition. Since investors should invest where the post tax rate of return to their investment is highest, international investment reaches equilibrium whenever the after tax rate of return is equal everywhere. The amount of investment in any given location will, as Devereux and Freeman [1995] explain, depend on the marginal effective tax rate on such investment. This is summarised by the equation
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where ti and tj are the source based ad valorem tax rates on capital income, fi and fj the production functions, and ki and kj the capital stocks employed in economies i and j.

The 'no arbitrage' equilibrium condition can, in conjunction with the assumption that the world capital stock is fixed,
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in principle be solved for ki. In particular, the capital stock employed in economy 1 in a two economy Cobb Douglas world equals
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where l1 and l2 are the internationally immobile labour stocks of the two economies, A1 and A2 the productivity parameters, and where ( is the (reciprocal) degree of decreasing returns to capital.

Thus, the capital stock employed in economy 1 depends on the relative size of the labour force, the relative productivities, and the relative tax rates on capital income. It is easy to verify that it decreases in the size and productivity, and increases in the tax rate of economy 2. What is true for capital stock is true for net foreign direct investment positions, provided that capital ownership is given. This suggests that if one regresses foreign direct investment on tax rates, one should control for at least size and productivity which is indeed what we do by using population and gross domestic product per capita as independent variables.

Double taxation relief
Foreign direct investment positions depend on many variables that may confound the effect of tax rate differentials. As Hines [1996] notes, the 'specialness' of Silicon Valley and Manhattan Island may attract investment in spite of high Californian and New York tax rates. Size and productivity alone are unlikely to control for all of this specialness. A major problem is that the tax competition theory does not suggest a set of additional explanatory variables. And even if it would, many of these would be unobservable or unmeasurable. However, an elegant method to evade this problem holds sway in which one implicitely controls for these variables by using the behaviour of investors that should be unreponsive to tax rate differences as a benchmark.

Central to this method is the way in which governments give relief of international double taxation of profits of subsidiaries of multinational corporations in case they are taxed firstly by the tax authorities of the source country in which the subsidiary resides and secondly by the tax authorities of the residence state in which the parent is based. There are according to either three distinct methods of giving relief: (i) crediting of foreign taxes against home tax liabilities, (ii) exemption from home taxation of foreign-source profits, and (iii) deduction of foreign taxes from the home tax base. For example, The Netherlands exempt foreign source profits from Dutch taxation, the United Kingdom allows crediting of foreign taxes against United Kingdom tax liabilities, and Ireland allows deduction of some foreign source profits. Until recently, states implemented methods of double taxation relief at their discretion, usually by signing bilateral tax treaties. Within the European Union the bilateral tax treaties have been amended according to the council directive 90/435/EEC on the common system of taxation applicable in the case of parent companies and subsidiaries of different member states, shortly the 'parent-subsidiary directive'. According to this directive:

Where a parent company, by virtue of its association with its subsidiary, receives distributed profits, the State of the parent company shall, except when the subsidiary is liquidated, either:

· refrain from taxing such profits, or

· tax such profits while authorising the parent company to deduct from the amount of tax due to that fraction of the corporation tax paid by the subsidiary which relates to those profits and, if appropriate, the amount of withholding tax levied by the member state in which the subsidiary is resident, pursuant to the derogations provided for in article, up to the limit of the amount of the corresponding domestic tax.

Thus, as far as European foreign source profits are concerned, European member states are either 'tax credit' or 'tax exempt'. Important is that investors from tax credit states should be insensitive to tax rate differences since they can their tax authorities effectively pick up the foreign tax bill, whereas investors from tax exempt states, although they do get relief, should remain sensitive to tax rate differences since they only see ther domestic tax bill reduced.

The first column of table 1 lists the double taxation relief methods of the European member states for European foreign source profits. Only Germany, Greece, and the United Kingdom use the tax credit method. All others - Austria, Belgium, Denmark, Finland, France, Italy, Luxembourg, The Netherlands, Portugal, and Spain - use the exemption method.. The second column of table 1 lists the double taxation relief methods for non European foreign source income. Note that the method of relief often differs between European and non European profits. It is, therefore, often impossible to unambiguously qualify a given state as 'tax exempt' or 'tax credit'. This stresses the importance of confining the research to the European Union. It should also be noted that, due to differences in the exact rules of participation exemptions, some profits may qualify for relief in one state, but may fail to do so in another.

State
European Union
Rest of the world

Austria
exemption
no relief

Belgium
exemption
exemption

Denmark
exemption
exemption

Finland
exemption
credit

France
exemption
exemption

Germany
credit
credit

Greece
credit
credit

Ireland
exemption
deduction

Italy
exemption
credit

Luxembourg
exemption
credit

Netherlands
exemption
exemption

Portugal
exemption
credit

Spain
exemption
credit

Sweden
exemption
exemption

United Kingdom
credit
credit

Table 1. Methods of double taxation relief [Source IBFD European tax handbook]. The second column refers to foreign source profits from treaty states with which the row state has not signed a bilateral tax treaty.

In short, within the European Union, investors from Germany, Greece, and the United Kingdom should be insensitive to foreign tax rates as long as foreign tax paid do not exceed home tax liabilities. In our econometric analysis we therefore impose a zero tax elasticity of foreign direct investment positions from Germany and the United Kingdom (no reliable data are available for Greece). We control in this manner for non tax variables without having to model them explicitly.

Foreign direct investment

For our foreign direct investment data we draw on Eurostat. It compiles statistics of bilateral foreign direct investment on the bases of common Eurostat/OECD questionnaires sent to national banks and statistical offices of European member states. These questionnaires are consistent with the operational definition and recommendations of the IMF. There is, however, a lack of coherence in some of the statistics due to diverging national collection methods and classifications. For this reason Eurostat harmonises national statistics, making meaningful international comparisons possible.

Foreign direct investment is international investment by a direct investor to acquire a lasting interest in a direct investment enterprise in an economy other than its own. It includes both greenfield and brownfield investment, that is, both initial and subsequent capital transactions between both entities. The 'lasting interest' differentiates foreign direct investment from portfolio investment. This suggests that foreign direct investment should ultimately precipitate in real capital such as product, plant, and equipment, which provides the link with the capital arbitrage model. Eurostat makes 'lasting interest' operational by the requirement of ten percent ownership or voting power by the direct investor. The direct investment enterprise is then, in ascending degree of ownership, either an associate, a subsidiary, or a branch.

Foreign direct investment is usually decomposed into equity, reinvested earnings, and other direct investment. Equity comprises the flow of funds from the direct investor to the direct investment enterprise corresponding to the acquisition of shares and other capital contributions such as direct provision of real capital. Reinvested earnings comprise a direct investor's share of its direct investment enterprise's undistributed profits. Other direct investment is, finally, a catchall which mainly comprises the flow of funds from the direct investor to the direct investment enterprise corresponding to the acquirement of debt securities and trade credits. Total foreign direct investment is then simply the sum of equity, reinvested earnings, and other direct investment. One should, however, be aware of the ability of multinational corporations to shift profits from one country to another without actually relocating productive activity. They may for example engage in 'transfer pricing' whereby the distribution of costs and revenues over foreign subsidiaries is altered through the adjustment of intra-firm prices of intermediate goods. They may also use debt contracts, whereby the distribution is altered through changes of interest payments through amortisation or issuing of loans. Some of the shifted paper profits are likely to precipitate in the foreign direct investment statistics through reinvested earnings. This may confound the observed relation between foreign direct investment and effective tax rates since profit shifting is driven by statutory rather than effective tax rate differentials. However, high statutory tax rates are, as Chennells and Griffith [1997] illustrate, often offset by narrow tax bases. This suggests that a bias of the observed relation between foreign direct investment and effective tax rates is unlikely to be large.

It is customary to distinguish between foreign direct investment flows and foreign direct investment positions. The flows correspond to the capital transactions referred to in the definition above, the positions correspond to the respective capital stocks. Eurostat constructs an end of period position by adding to a beginning of period position the period's flow. It additionally clears this datum from contaminations by correcting for inflation, for exchange rate mutations, as well as for revaluations of the assets and liabilities. An end of period position should thus represent a market value at current prices and exchange rates.

Foreign direct investment is furthermore classified as direct investment abroad if it corresponds to the assets of a direct investor or direct investment in the reporting economy if it corresponds to the liabilities of the direct investment enterprise. These concepts thus coincide with respectively outward and inward foreign direct investment. Since assets of a direct investor are liabilities of a direct investment enterprise, direct investment abroad should equal direct investment in the reporting economy for two given member states.

Statistics of foreign direct investment are generally subject to relatively large measurement errors. Diverging national collection methods and classifications create a considerable degree of noise in spite of Eurostat's harmonisation efforts. This is exemplified by the difference between direct investment abroad and direct investment in the reporting economy which typically runs into twenty percent. One is, however, on relatively safe ground if one uses total rather than decomposed foreign direct investment, and positions rather than flows. We follow this route by using the total foreign direct investment positions abroad of Austria, Denmark, Finland, France, Germany, The Netherlands, Portugal, and the United Kingdom in the fifteen European member states, where Belgium and Luxembourg are consolidated on account of the Belgo-Luxembourgian economic union. The reason for this focus is quite simply that the statistics of only these European member states are complete. We restrict ourselves moreover to the years 1995 and 1996, again on account of completeness. An additional advantage is that these years are late enough to capture the surge of international capital flows in the early nineties, whether or not initiated by the advent of the European common market in 1992. We thus have two 14(8 matrices, one for each year, of total foreign direct investment positions abroad of eight investing European member states member states and fourteen European economies (thirteen member states and one economic union) that are being invested in.

Effective tax rates

We use the effective corporate income tax rate as a proxy for the capital income tax rate. Our data source is the Worldscope database, which contains the published financial accounts of roughly six-thousand corporations. For each corporation we calculate the effective corporate income tax rate by dividing the actual amount of corporate income tax by the pre-tax corporate income. The proxy for the capital income tax rate of a particular European member state is then simply the median effective corporate income tax rate.


The desirable property of this proxy is that it implicitly incorporates tax provisions such as depreciation allowances, and that it is relatively easy to calculate and interpret. However, it fails to incorporate differential fiscal treatment of direct investment enterprises, ignores capital income from debt securities and trade credits because of deductibility of interest payments, and intermingles national tax codes because the published financial accounts of direct investors and direct investment enterprises are consolidated. An alternative proxy is the marginal effective tax rate on cross border investment, calculated on ex ante on the basis of the King and Fullerton [1984] methodology. The main disadvantage of this proxy is, however, that it is relatively sensitive to the assumptions underlying its calculation [OECD 2000].
Hines's model
The point of departure for our empirical research is Hines's [1996] paper on the relation between foreign direct investment positions of product plant and equipment of seven countries in fifty US states. In this study he formalises Slemrod's [1990] original idea of controlling for non tax variables by differentiating between investment from tax credit and tax exempt states. In particular, Hines's linear approximation of his reduced form foreign direct investment model is:
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where (ij is the foreign direct investment position in product, plant, and equipment in state i from country j as a share of total foreign direct investment from country j in the United States, (i a state specific constant measuring the relative size of its business activity, cj a country specific constant, si state i's population share, (j the tax rate parameter of interest, ti state i's statutory corporate income tax rate, 
[image: image5.wmf]t

 the United States average corporate income tax rate, and uij an error term. Note that Hines controls for the size of the investing country by using foreign direct investment shares (ij rather than foreign direct investment per se, and for the size of the state that is being invested in by the population share si, which impacts upon both the intercept and the slope of the equation. Note further that the tax variable is expressed as a deviation from the mean. The tax rate parameter thus measures the direct effect of changes in the population weighted tax rate difference on the foreign direct investment shares. Hines finds a value of approximately -11.


A natural way to exploit the difference between tax credit and tax exempt countries is to use cross-equation constraints in which, according to the theory outlined above, the tax parameter (j is set equal to zero for tax credit countries. The (j's of the tax exempt countries would then measure the differential effect of changes in the population weighted tax rate difference on the foreign direct investment shares. Hines uses, however, Tobit (OLS) estimation procedures in which cross-equation constraints cannot be used. Moreover, since the tax rate parameter (j cannot be identified for each investing country separately, Hines is forced to insert zero values for the tax variables 
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 in the equations of the tax credit countries. Setting zero values for variables is, however, not quite the same as setting zero values for parameters, and Hines's method is therefore not entirely correct. We present a first model that stays as close as possible to Hines's original model, but estimate it correctly. We present, in addition, a second model that is, in contrast to the first model, capable of incorporating the cross-equation constraints, and thus of exploiting the difference between tax credit and tax exempt countries.

The first model

We have European member states investing in each other, which makes one difference with Hines immediately apparent: states that invest are simultaneously states that is being invested in. In particular, we have Eurostat data for 1995 and 1996 of outward foreign direct investment positions of eight European member states in fourteen European economies (thirteen states and the Belgo-Luxermbourgian economic union), where the eight investing states are included in the set of fourteen economies that is being invested in. Another difference is that the Eurostat data on foreign direct investment positions comprise stocks of equity, retained earnings, and other capital, which is broader than product, plant, and equipment. Moreover, we use effective corporate income tax rates, as foreign direct investment should be driven by not only statutory tax rates but also by tax provisions such as depreciation allowances and investment credits. Furthermore, we exclude the tax rate of the investing state in the calculation of the mean. This is consistent with a two step investment procedure, in which investors first choose to invest abroad, and secondly where to locate the investment. Devereux and Freeman [1995] find empirical support for this procedure. The assumption is not crucial from an empirical perspective since including the tax rate of the investing state makes only a marginal difference to the mean. Our model is similar to Hines's in that for each investing state, we simply rewrite the regression equation with origin and destination dummies. We do not, however, use cross-country constraints since these cannot be included in the OLS estimation.

The results are presented in Table 2. The first column corresponds to all eight states, the second to the tax exempt states Denmark, France, The Netherlands, Austria, Portugal, and Finland, and the third to the tax credit states Germany and United Kingdom. The tax rate parameter (j has the expected negative sign for all three sets of investing states. It is moreover more negative for the tax exempt states than for tax credit states. Note, however, that in contrast to Hines's results for neither set it is statistically significant. This may be caused by the multicollinearity of the destination dummies, a problem caused by the nature of our data where investing states can simultaneously be states in which is being invested.

Variable 
Coefficient
t-stat
Coefficient
t-stat
Coefficient
t-stat

Orig01
17.04
6.24
17.12
5.44
----
---

Orig02
18.00
6.75
---
---
17.63
4.37

Orig03
17.71
6.62
17.68
5.76
---
---

Orig04
18.49
6.75
18.33
5.80
---
---

Orig05
16.99
6.20
17.00
5.39
---
---

Orig06
17.00
6.30
17.10
5.52
---
---

Orig07
16.59
6.07
16.67
5.30
---
---

Orig08
18.20
6.40
----
----
18.12
4.12

Dest01
-5.29
1.79
-5.40
1.52
-4.82
0.97

Dest02
-15.04
4.87
-14.76
3.92
-15.55
3.13

Dest03
-2.04
0.25
-1.06
0.10
-6.27
0.53

Dest04
-17.12
5.65
-17.00
4.66
-17.31
3.46

Dest05
-7.48
2.49
-5.66
1.58
-12.93
2.53

Dest06
-6.18
1.19
-7.35
1.14
-2.86
0.38

Dest07
-13.16
4.45
-14.06
3.96
-10.30
2.08

Dest08
-12.82
1.17
-12.65
0.92
-12.26
0.80

Dest09
3.92
1.31
0.99
0.27
11.28
2.30

Dest10
-15.66
5.13
-16.32
4.39
-13.84
2.80

Dest11
-15.57
4.89
-15.15
3.88
-16.38
3.24

Dest12
-17.00
5.51
-16.68
4.43
-17.59
3.54

Dest13
-11.68
3.97
-10.10
2.87
-16.26
3.30
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-0.33
0.09
-0.52
0.12
-0.10
0.02

R2/SEE
0.44
7.81
0.39
8.37
0.75
5.57

Table 2. Estimation if Hines's model by pooled OLS. Origin dummies are weighted by population shares of that country in total European population (si  x origin country dummy). Destination dummies are the investing country’s intercepts, and the tax rate variable is the tax rate variable si(ti-t).

The second model

In order to allow for the constraints to exploit the difference between tax credit and tax exempt states the dummies had to be replaced by structural variables. In line with the capital arbitrage model we use gross domestic product per capita as a measure of productivity, and population as a measure of size. The modified model is, in particular:
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where pi is the population of state i in millions in 1995 and 1996 , and gdpi the gross domestic product at purchasing power parity rate estimated on the basis of the Summers-Heston methodology. Note that the population and the gross domestic product correspond to the labour force and productivity parameters in the capital arbitrage model outlined above. Note also that although the tax rate parameter (j appears to be a marginal coefficient, it can in fact be interpreted as an elasticity. The foreign direct investment share (ij is defined as
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that is, as the foreign direct investment position of state j in state i as a share of the total foreign direct investment position of state j. It follows that
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which is implicit in the two step investment procedure discussed above. Furthermore, since
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Thus, the tax rate parameter (j is a semi-elasticity, that is, a percentage change of the foreign direct investment position of state j in state i per percentage point change in the effective corporate income tax rate of state i relative to the European mean.

In table 3 we present the results for the unconstrained OLS estimation of the model, as well as the models where the tax elasticities of foreign direct investment (j of all states are set equal. The same is done, in addition, for the tax elasticities of all tax credit states, as well as of all tax exempt states. The tax elasticities generally have the expected negative sign, and are statistically significant. The tax elasticity of the Netherlands is -4.3, which is neither high nor low relative to other European member states. Note that the (j for the United Kingdom is not statistically significantly different from zero, which is in line with its tax credit status. The tax elasticity of Germany, on the other hand, is negative and statistically significant. This probably reflects the imperfectness of the its double taxation relief system. The tax elasticity under the assumption that investors from countries with the same double taxation relief system respond similarly to tax rate differences is –4.5 for tax exempt states and –4.2 for tax credit states. Thus, investors from tax exempt states respond more to tax rate differences than investors from tax credit states, which is in line with theory. The significance of the tax elasticity of tax credit states again reflects the imperfectness of the tax credit double taxation relief system. The tax elasticity on the entire sample is –4.4. Thus, on average, a European member state changes its foreign direct investment position in another by roughly four percent if the latter changes its effective corporate income tax rate by one percent relative to the European mean.
State
constant
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R2/SE of estimate

Denmark
-242.625

(2.35)
14.8732

(1.4869)
6.3653

(3.2806)
-6.0805

(2.738)
0.38

(8.35)

Germany
-260.706

(4.1786)
19.7592

(3.4558)
4.5474

(3.7278)
-3.1488

(2.2165)
0.506

(5.148)

France
-290.619

(3.47358)
19.0833

(2.5010)
6.7941

(4.1096)
-4.8376

(2.6536)
0.48

(6.8508)

Netherlands
-301.476

(3.7789)
21.9926

(2.9646)
5.6855

(3.8669)
-4.3481

(2.4268)
0.4898

(6.5708)

Austria
-237.643

(3.7789)
16.4138

(1.4943)
5.0268

(2.3210)
1.2386

(0.4809)
0.3795

(9.6456)

Portugal
46.7597

(0.3341)
-17.2616

(1.3385)
8.0692

(3.5031)
-9.0723

(3.3825)
04947

(9.9713)

Finland 
-233.45

(2.7557)
21.1209

(2.6971)
2.0439

(1.2285)
-3.3311

(1.7597)
0.2806

(7.0934)

United

Kingdom
-308.09

(23.304)
21.781

(1.8327)
6.2679

(2.166)
-5.5117

(1.6832)
0.2367

(10.6278)

Tax exempt
-224.157

(5.1731)
14.0289

(3.4695)
5.7294

(7.0953)
-4.4872

(4.7769)
0.2743

(8.6021)

Tax credit
-278.933

(3.9945)
20.5293

(3.2447)
5.2135

(3.6525)
-4.1472

(2.5383)
0.2998

(8.0415)

All
-238.626

(6.52)
15.7565

(4.643)
5.5872

(8.0191)
-4.4187

(5.4642)
0.2756

(8.4129)

Table 3. OLS estimates of the unconstrained model: pooled and unpooled data,

regression coefficients, t-ratios and R2.

It is possible to control for non tax variables other than population and gross domestic product per capita by setting the tax elasticities of tax credit states equal to zero. The tax elasticities of the tax exempt states are then to be interpreted as differential tax elasticities, measuring the response to tax rates of investors from tax exempt states relative to the response of investors from tax credit states. The response of the latter in theory unresponsive investors is thus used as a benchmark. We use the Seemingly Unrelated Regression Equation procedure for the constrained estimation. The results are presented in Table 4. The differential tax elasticities range from -0.1 for Austria to -14.1 for Portugal. The differential tax elasticity for the Netherlands is –2.5, which again is neither high nor low relative to other European member states.
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restriction tested

Denmark
-128.387

(2.22)
13.1964

(2.026)
0.2805

(0.32)
-3.2116

(8.12)
(2(2) =1.848

Germany
-215.87

(3.43)
23.40

(3.34)
-0.3486

(0.39)
Zero 

coefficient


France
-295.39

(3.86)
24.68

(3.02)
3.75

(3.65)
-1.62

(6.51)


Netherlands
-335.32

(3.17)
32.84

(2.97)
1.37

(0.96)
-2.45

(6.24)


Austria
-134.66

(4.87)
12.76

(4.52)
0.78

(1.98)
-0.055

(0.66)


Portugal
-265.53

(1.88)
0.894

(0.067))
16.54

(5.13)
-14.01

(9.29)


Finland 
-287.14

(3.57)
26.77

(2.88)
1.9696

(1.32)
-5.991

(10.02)


United

Kingdom
-41.88

(1.88)
5.28

(2.226)
-0.365

(0.647)
Zero 

coefficient


Table 4. SURE with cross-equation constraints estimates of the model: Regression coefficients and t-ratios. Constraints that the tax elasticities of Germany and United Kingdom are equal to zero is accepted. The t-statistic is based on heteroscedastic consistent White standard errors. The value of the log likelihood for the model where zero restrictions are not imposed is –120.902 while with zero restriction imposed for tax-credit countries, the log likelihood value is –121.826.

In short, the second model does support capital mobility within the European Union as measured by the impact of tax on foreign direct investment. Exactly how the European tax rate elasticities relate to Hines's American elasticity of approximately -11 is unclear since the model differs in some important respects from Hines's model. We use population and gross domestic product as proxies for size and productivity, whereas Hines uses destination dummies. We consider intra European foreign direct investment where an investing state can simultaneously be a state that is being invested in, whereas Hines makes differentiated between investing countries and states that are being invested in. We use foreign direct investment as defined by Eurostat as the dependent variable, whereas Hines uses foreign direct investment in product plant and equipment. We use ex post effective tax rates calculated on the basis of firm level data, whereas Hines uses statutory tax rates. The samples, furthermore, differ, as well as the points in time at which the cross sections were made. It is, nevertheless, likely that the elasticities are of the same order of magnitude.
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