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Abstract 
 
The paper provides a comprehensive assessment of the latest German corporate income and 
capital tax reform, which entails a major shift of the capital tax burden from the firm to the 
household level. Using a dynamic two-country computable general equilibrium model with 
integrated capital markets, we show that economic growth and domestic welfare are negatively 
affected by the reform. Key to the limited growth is the domestic investors' portfolio choice as a 
channel for tax avoidance at the household (i.e. investor) level. While international investors 
may well counteract the negative impact on growth, their privileged tax treatment erodes the 
domestic capital income tax base and thus creates adverse welfare effects. 
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1 Introduction

Tax competition is at the core of the tax policy in almost every country. The incentives of

national governments to engage in tax competition originate from the fact that capital and

profits are mobile across jurisdictions. To gain a competitive edge in attracting these tax

bases, governments are tempted to lower the tax rates on capital and profits and, to balance

the government budget, to raise the taxes on less mobile tax bases, such as household income.

The latest German corporate tax reform, in place since 1 January 2008, largely follows the

logic of shifting the capital tax burden from the mobile firm level to the less mobile household

level. In detail, the German reform stipulated a reduction in the effective corporate tax burden

from above 38 to below 30 per cent, combined with the introduction of a withholding tax of

effectively 26.4 per cent on capital income. The withholding tax increased the tax burden on

corporate equity holdings, since dividends were taxed at a lower rate prior to the reform and

non-speculative capital gains were tax exempt.

In a standard open economy model of corporate tax incidence, shifting the tax burden

from a mobile factor like capital (firms) to less mobile entities such as workers or house-

holds is largely welfare improving from the national perspective (see Gordon and Hines 2002,

Keen and Konrad 2013, Kotlikoff and Summers 1987 or Sinn 2003, for instance). A similarly

beneficial outcome to the one discussed in the literature is not confirmed in the case of the

German 2008 reform. Our findings point to a negative welfare effect and only a poor growth

stimulus resulting from the reform. Despite the substantial reduction in the corporate tax

burden, output growth and corporate investment activity have been negatively affected by

the reform. The explanation for this unexpected result is related to the fact that household

income has become more mobile with the integration of international capital markets. In

particular, the tax-induced portfolio choice of domestic households has created a shortage

of domestic corporate investment funds, counteracting the intended growth stimulus of the

reform.1 Our paper thereby contributes to the existing literature by broadening the under-

standing of the incidence of capital income taxation and of tax avoidance in the presence of

foreign portfolio investments (FPIs). Possibly surprisingly, the interaction between taxes and

FPIs has received relatively little attention vis-à-vis the analysis of the tax consequences for

foreign direct investments (FDIs), even though FPIs are quantitatively much more important

1The introduction of the withholding tax raises the domestic households’ tax burden on corporate equity
vis-a-vis interest-bearing assets and thus encourages households (investors) to restructure their portfolios in
favour of firm or government bonds. This tax-induced reluctance of domestic investors to hold corporate
equity constrains corporate investment funds and thus investment activity. Interestingly, the portfolio shift
towards interest-bearing assets confirms the analysis by Fuest and Huber (2000), who state that the German
tax system prior to the 2008 reform had created a substantial portfolio bias in favour of domestic equity. The
bias was revoked by the introduction of the uniform withholding tax on capital income.
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than FDIs (see Slemrod et al 1996).2 To the best of our knowledge, the few exceptions in the

existing literature that explicitly consider the role of capital income taxation in the presence

of FPIs are the papers by Devereux (2000, 2004), Fuest and Huber (2000) and Gordon and

Gaspar (2001).

The second noteworthy contribution of the analysis relates to the twofold role of interna-

tional investors in the ramifications of the reform. In view of the current tax practice, inter-

national investors face a privileged withholding tax treatment or even complete exemption

from withholding taxes compared with domestic investors.3 This tax asymmetry positively

affects international investors’ incentive to hold domestic equity and hence partly compen-

sates for the lack of corporate investment funds originating from the tax-induced portfolio

choice of domestic investors. The significant positive impact on investments and economic

growth arising from the privileged tax treatment of international investors, however, does

not translate into a beneficial welfare outcome. The reduction in the corporate tax rate, in

addition to the privileged taxation of international investors, raised the costs of the reform

substantially such that tax revenues and welfare dropped in the aftermath of the 2008 reform.

In general equilibrium, the erosion of the capital income tax base is additionally magnified

by the domestic investors’ tax incentive to sell off corporate equity holdings, which caused a

significant rise in the share of foreign firm ownership after the reform.

The simulation results are in line with the general insight that international ramifications

have a significant impact on the welfare effects of tax reforms (see Mendoza and Tesar, 1998,

among others). We should, however, note that in our analysis the specific role of international

investors differs from that emphasized in the literature on tax policies in open economies.

The existing papers, such as Huizinga and Nielsen (1997, 2002), point out the incentives of

governments to shift part of the source-based tax burden onto international investors. This

is different in our analysis. Under a residence-based tax system, international investors are

fiscally distinct from domestic investors, undermining the national policy incentives to switch

from a source-based to a residence-based tax system, as was partially implemented by the

German 2008 reform.

Closely related to our paper, Haufler (1999) discusses the problems arising from the

European Commission’s 1998 proposal for an EU-wide withholding tax on interest income for

2In the German case, about two-thirds (60.9 per cent at the end of 2013) of the foreign wealth of German
firms and German private households is held in the form of portfolio investments, while only one-third (33.8
per cent) is held in the form of foreign direct investment (German Central Bank, 2014).

3The OECD Double Tax Convention (OECD 2010) stipulates that the capital income of foreign investors
is in general taxed according to the residence principle; additionally, the convention limits the source country’s
levy of withholding taxes on the dividends or interest income of foreign (in particular European) investors
who hold a significant share of the dividend- or interest-paying company (see OECD 2010 and EU Council
Directives 2003/123/EC, 2003/49/EC 2011/96/EU and COM/2011/714/FINAL).
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EU residents but excluding international investors. Haufler concludes that the discriminatory

withholding tax treatment of domestic and foreign investors is harmful, as it might result

in undesirable distributional consequences and it is ineffective for raising revenues. Sørensen

(2001 and 2002) quantifies the effects arising from national tax policies and international

tax coordination within OECD countries on international portfolio holdings of households.

In his 2002 paper, Sørensen applies a general equilibrium model of the OECD economy to

quantify the ramification of the previous 2000 German corporate tax reform, which was the

first attempt to shift the tax burden from the firm to the household level. Fuest and Huber

(2000), also discuss the effects of the previous 2000 German tax reform. Interestingly, the

authors highlight that the 2000 reform introduced a major tax incentive for domestic investors

to hold corporate equity instead of debt (bonds) and that it created tax discrimination of

foreign investors holding domestic corporate equity. In line with the predictions by Fuest

and Huber, our results confirm that the adjustments in the portfolio holdings after the 2008

reform appear on exactly these two margins. This indicates that the 2008 reform alleviated

the pre-existing distortions in the portfolio choice (corporate equity versus bonds) and asset

ownership (domestic versus foreign ownership).

There is little literature on the evaluation of the 2008 German tax reform. The existing

studies, such as Finke et al (2010) or Radulescu and Stimmelmayr (2010), mainly focus on the

revenue consequences or (similar to this paper) on the growth and welfare effects of the 2008

reform. However, contrary to this study, they do not focus on the international ramifications

arising from the tax-induced portfolio choice of investors or foreign firm ownership.4

The paper proceeds as follows: Section 2 presents a short non-technical summary of the

applied computable general equilibrium (CGE) model. The impact of capital income taxes on

the investors’ portfolio choice is analysed in Section 3. The main elements of the 2008 German

corporate tax reform are explained in Section 4 and the simulation results are presented in

Section 5. Section 6 concludes.

2 The Applied CGE Model

The dynamic computable general equilibrium (CGE) model builds on neoclassical growth

theory and accounts for various behavioural margins of firms and households. The model

covers firms of different legal forms, including corporate and non-corporate firms, which dif-

fer with regard to their inherent characteristics and legal tax treatment. Each firm maximizes

4There is a sizeable theoretical literature on the role of globalization, such as price changes in international
markets and foreign ownership of assets, in tax policy. See Keen and Konrad (2013) for a review. The
literature does not aim to quantify these effects using actual tax reforms.
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its profits by optimizing its investment, source of finance and labour inputs. Firms’ financial

decision is endogenous with regard to the choice between debt and equity finance. In line

with Pfaffermayr et al (2013), we assume that corporate firms are more mature than unin-

corporated firms and thus are less contingent on debt finance, that is, have a lower debt-asset

ratio than unincorporated firms.5 Besides interest payments, debt finance incurs extra costs,

reflecting the additional charge that banks levy from heavily indebted firms due to their

higher risk of default. Equity finance includes retained earnings and new share issues.6 To

capture the behavioural implications arising from the German tax law, we account for all

the relevant profit and capital income taxes levied at the different federal levels (including

the local trade tax and the solidarity surcharge) as well as the most important tax deduc-

tions available. Hence, the model provides deeper insights into the impact of capital income

taxation on firms’ investment and financing behaviour as well as their employment decision.

The household sector consists of a representative agent, which maximizes life-time utility.

The agent decides on optimal inter-temporal consumption and optimal labour supply in

the presence of a value added tax (VAT) and a progressive wage tax schedule. The optimal

consumption choice implicitly determines household savings and thus the amount of portfolio

investment. The endogenous portfolio choice embedded, allows the agent to invest savings

in different types of imperfectly substitutable assets, comprising firm equity, firm bonds,

and domestic or foreign government debt. Hence, the framework capture the tax-induced

distortions in international capital flows originating from domestic (and foreign) households’

portfolio choices. The equivalent variation serves as our measure of welfare.

The government levies taxes on firms and households and incurs debt. Government

income is spent on public consumption and its budget is balanced via lump-sum transfers

to households. The debt to GDP ratio is kept constant at its long-run average. In general

equilibrium, the present value of all future tax income equals government spending plus

government debt to ensure that the inter-temporal budget constraint holds. The foreign

economy, that is, the rest of the world, is in structure identical to the domestic economy, but

it is modelled in less detail. The two economies engage in trade and we allow for cross-country

ownership of assets.

Altogether, the model represents a dynamic, micro based two-country macro model in

5This implicit assumption about firm age also explains the stronger response in financing behaviour of
corporate vis-à-vis unincorporated firms arising from a variation in the corporate tax rate. Confirming Pfaf-
fermayr et al (2013), the change in the debt-asset ratio of corporate vis-à-vis unincorporated firms is almost
twice as large in response to the tax rate changes accompanying the 2008 reform (see Tables 6 and 7).

6Following the empirical evidence on the prevalence of retained earnings as the source of investment funds,
the calibration of the model is biased in favour of the ’New View’ of dividend taxation (see Auerbach 1979,
Bradford 1981 or Sinn 1991, for instance).
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which the foreign economy is relatively large compared with the home economy. The decisions

of all economic agents are forward looking and originate from an inter-temporal optimization

problem. Optimal behavioural responses are coordinated by prices that equalize the supply

and demand. The dynamic feature of the model enables us to capture the tax capitaliza-

tion effects associated with investment and savings decisions, which, by nature, are forward

looking. Each sector is calibrated to capture in detail the characteristics of the German econ-

omy. A comprehensive introduction to the model is available in Radulescu and Stimmelmayr

(2010) or Stimmelmayr (2007).7 Given the dominant role of the investors’ portfolio choice in

this analysis, it is characterized in detail in the next section.

3 Portfolio Choice and Saving Behaviour

The representative agent is modelled as an infinitely lived household, which accounts for the

utility of future generations at the rate ρ < 1. The value function mapping the household’s

preferences is stated as

U∗(At) = u
{
Ct − ϕ(lSt )

}
+ ρU∗(At+1). (1)

At denotes the investor’s portfolio wealth, Ct represents consumption and ϕ(lSt ) is the dis-

utility of work arising from the individual labour supply lSt . The household maximizes (1)

subject to the inter-temporal budget constraint

GAt+1 = (1 + rt)At + (1− τL)wtl
S
t + TRt − (1 + τC)Ct. (2)

Wealth accumulates by means of the portfolio income, (1 + rt)At, net of tax labour income,

(1 − τL)wtl
S
t , and lump-sum transfers, TRt, and less gross consumption expenditures, (1 +

τC)Ct. The variable G = 1 + g reflects the exogenous growth factor in the economy and

rt denotes the average net-of-tax portfolio return that originates from the investor’s optimal

portfolio choice problem. τL and τC denote the tax rates on labour income and consumption,

respectively.

Portfolio wealth

At =
5∑
n

An with n ∈ {V f∈{C,NC}, B,Dj∈{H,F}}. (3)

7Other CGE models that are predominantly dedicated to tax policy analysis in European economies include
the models by De Mooij and Devereux (2011), Dietz and Keuschnigg (2004, 2007) and Sørensen (2001), for
instance. All these models, however, differ with respect to their model structure and the reforms analysed.
See Peichl (2008) for a comparison of the different models.
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consists of corporate and non-corporate firm equity, AV
f
, f ∈ {C,NC}, firm bonds, AB, as

well as domestic and foreign government bonds, AD
j
, j ∈ {H,F}. All domestic assets except

for non-corporate firm equity, AV
NC

, are internationally trade-able and are thus partly foreign

owned.

The five different types of assets are grouped into three classes, covering firm equity (V f ),

firm bonds (B) and government bonds (Dj). While the various assets within each class are

perfect substitutes, the asset classes themselves are imperfect substitutes. This approach

reflects a reduced form modelling of inherently different default probabilities for the various

asset classes without having to account explicitly for uncertainty, risk aversion and differences

in risk characteristics across the asset classes (see also Dietz and Keuschnigg 2004, 2007 or

Sørensen (2002) for a similar approach).

Table 1: Gross and Net Return of Assets

Asset Classes Gross Return Net Return

Firm Equity

AV
C

: iV
C

t =
χCt
V Ct

+
[GV Ct+1−V Ct −V Nt]

V Ct
rV

C

t = (1−τD)χt
V Ct

+
(1−τG)[GV Ct+1−V Ct −V Nt]

V Ct

AV
NC

: iV
NC

t =
πNCt
V NCt

+
[GV NCt+1 −V NCt ]

V NCt
rV

NC

t = (1−τPNC )πNC

V NCt
+

(1−τG)[GV NCt+1 −V NCt ]

V NCt

Firm Bonds

AB : iBt rBt = (1− τ i)iBt

Government Bonds

AD
H

: iD
H

t rD
H

t = (1− τ i)iDHt

AV
F

: iD
F

t rD
F

t = (1− τ i)iDFt
Source: Own calculation.

Table 1 summarizes the gross and net returns of the different types of assets. The gross

return on corporate equity, iV
C

t , is determined by the amount of the dividend payout, χCt ,

and capital gains, [GV C
t+1 − V C

t − V Nt], per unit of firm value, V C
t . V Nt refers to the equity

capital injections by firm owners, that is, new share issues. The respective net return on

corporate equity, rV
C

t , consists of the net-of-tax dividend payout, (1− τD)χCt , and net-of-tax

capital gains, (1−τG)[GV C
t+1−V C

t −V Nt], with τD and τG representing the tax on dividends

and capital gains, respectively. Corporate payout, χCt , corresponds to net-of-corporate tax

profits, that is, χCt = (1−τPC )πC with τP
C

denoting the effective corporate tax rate inclusive

6



of the local trade tax and the solidarity surcharge.

The gross return on unincorporated firm equity, iV
NC

t , comprises firm profits, πNCt , and

capital gains, [GV NC
t+1 − V NC

t ], while the net return, rV
NC

t , consists of the net-of-tax payout,

(1 − τP
NC

)πNC , and net-of-tax capital gains, (1 − τG)[GV NC
t+1 − V NC

t ]. τNC denotes the

effective tax rate on non-corporate firm profits (again inclusive of the local trade tax and

the solidarity surcharge). Interest-bearing bonds, such as firm bonds and government bonds,

yield a net-of-tax return of rk = (1−τ i)ik, with k ∈ {B,Dj} and j ∈ {H,F}, where τ i denotes

the tax rate on the interest income and ik represents the gross return of the respective asset

type. Due to imperfect substitutability, the net returns of the different asset classes are not

equalized, i.e. rV
f

t 6= rBt 6= rD
j

t .8

As we are predominantly interested in the effects of domestic capital income taxation on

the cross-holding of domestic assets, we abstract from a detailed modelling of domestically

owned foreign assets except for foreign government bonds.9

The average, net-of-tax return of the domestic investor’s portfolio is stated as

rt =
∑
f

rV
f

t AV
f

t + (1− τ i)
∑

k i
k
tA

k
t

At
, f ∈ {C,NC}, k ∈ {B,Dj∈{H,F}}. (4)

Given that the return differentials between asset classes are substantially affected by

capital income taxes, investors adjust their portfolio holdings to maximize the average net-

of-tax return of their portfolio.

The maximand for the optimal portfolio composition is, ACt , is

ACt = max
Ant

[
5∑
n

(αn)
1

1+σA [(1 + rnt )Ant ]
σA

1+σA

] 1+σA

σA

n ∈ {V f∈{C,NC}, B,Dj∈{H,F}}. (5)

s.t. At = (aV
C

t + aV
NC

t + aBt + aD
H

t + aD
F

t )At,

where αnt represents the specific preference parameter for each asset type and ant denotes

the respective unit asset demand.10 The solution to the portfolio choice problem yields the

optimal demand for each asset type, An
∗
t , which depends on the asset’ s net-of-tax return

8The degree of imperfect asset substitutability is driven by the elasticity of asset substitution, σA. The
larger the elasticity, the higher is the degree of substitutability between the different asset classes.

9This assumption keeps the analysis tractable and has no qualitative impact on the optimal re-structuring
of domestic portfolio holdings due to domestic capital income taxation. Any tax-induced substitution between
domestic and foreign assets will be captured by the varying amount of foreign government bonds held in the
domestic portfolio.

10The explicit expression for the preference parameter αnt is
Ant

(1+rnt )σ
A /

∑5
n

Ant

(1+rnt )σ
A , which serves as an

important measure when calibrating the model.
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factor, Rnt = 1 + rnt , relative to the return factor of the composite portfolio, RCt = 1 + rCt .11

An
∗
t = αn

[
1 + rnt
1 + rCt

]σA
At, with RCt =

[
5∑
n

αn (1 + rnt )σ
A

]1/σA
. (6)

The outlined portfolio choice problem is representative for the domestic investor, but holds

analogously for the foreign investor, for whom the domestic interest rates and domestic tax

parameters are substituted by the respective foreign variables.

In line with the OECD Model Convention and the EU Directives 2003/123/EC, 2003/49/EC

and 2011/96/EU, according to which all earned (capital) income is subject to taxation in the

investors’ country of residence, we apply the residence principle of taxation. Thus, no with-

holding taxes apply at source and all earned (capital) income is taxed in the country of

residence of the investor. With no withholding taxes at source, the gross rates of return

earned on each type of asset Ak, k ∈ {B,Dj} and j ∈ {H,F} equalize across countries, that

is, ik,Ht = ik,Ft , while the net-of-tax returns differ due to country-specific capital income tax

rates, that is, rk,Ht 6= rk,Ft , if τ i,H 6= τ i,F .12

As a consequence of the residence principle, an increase in the domestic tax on interest

income, τ i, encourages investors to substitute interest bearing assets, Ak, k ∈ {B,Dj} and

j ∈ {H,F} for firm equity, AV
f
, f ∈ {C,NC}. The comparative static analysis is stated as

Akt
AVt

= αk

αV

[
1+(1−τ i)ik

1+
[
(1−τD)

(1−τP )πt
Vt

+(1−τG) [GVt+1−Vt−V Nt]
Vt

)
]σA

⇒
d
(
Ak

AV

)
d τ i

< 0 and
d
(
Ak

AV

)
d τD,τP ,τG

> 0.

(7)

Differently, an increase in the corporate tax rate, τP , the dividend tax rate, τD, or the capital

gains tax rate, τG, respectively, induces a replacement of firm equity with interest-bearing

assets in the investor’s portfolio.13

Besides the direct tax effect on the portfolio choice, gross asset returns are also indirectly

affected by capital income taxes via supply effects. For instance, an increase in the corporate

tax rate diminishes corporate investments and hence the amount of outstanding corporate

equity. In turn, the shortage creates upward pressure on the gross rate of return of corporate

11The net-of-tax return factor of the composite portfolio, RC , is determined by the weighted average of the
net-of-tax returns on each of the five types of assets, An, where the asset-specific preference parameter αn

serves as the weight.
12Differently, in the case that withholding taxes are levied at source, the net-of-tax returns equalize across

countries, while the gross rates of return remain unequal.
13The return differentials between domestic assets depend positively on the asset specific taste parameters

αn, n ∈ {V f , B,Dj}, f ∈ {C,NC} and j ∈ {H,F}, and the capital income taxes and negatively on the
elasticity of asset substitution, σA.
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equity, which may encourage investors to increase the share of corporate equity in their

portfolio.14

Under the residence principle, a change in foreign capital income taxes has no direct effect

on the portfolio holdings of domestic investors.15 The domestic investor’s portfolio choice

may, however, be indirectly affected by foreign capital income taxes via general equilibrium

effects, which affect the gross rate of return of a foreign asset.

Given the investor’s optimal portfolio choice, the optimal inter-temporal consumption

pattern follows from maximizing the value function (1) subject to the inter-temporal budget

constraint (2) and (6). The respective first-order conditions are

∂U?(·)
∂Ct

: ∂U(At+1)
∂At+1

= u′(Ct)
1
ρ

1+g
1+τCt

,

∂U?(·)
∂At

: ∂U(At+1)
∂At+1

=
∂U(At+2)

∂At+2

ρ·(1+rt+1)
1+g ,

(8)

which implies

u′ (Ct)

u′ (Ct+1)
=

1 + τCt
1 + τCt+1

ρ · (1 + rt+1)

1 + g
. (9)

Assuming u(Ct) =
C

1−1/σ
t

(1−1/σ) , where σ denotes the inter-temporal elasticity of substitution, the

optimal consumption is

(1 + τCt )Qt =
(1 + τCt )1−σ∑∞

z=t(1 + τCz )1−σ
∏z
u=t+1 ρ

σ( 1+g
1+ru

)1−σ︸ ︷︷ ︸
mpct

TWt, with (10)

TWt = (1 + rt)At +
∞∑
z=t

{(1− τL)wzl
S
z + TRz − (1 + τCz )ϕ(lSz )}

z∏
u=t+1

1 + g

1 + ru︸ ︷︷ ︸
Ht

. (11)

mpct and TWt are the marginal propensity to consume and the total wealth. The latter

consists of financial portfolio wealth, (1 + rt)At, and human capital, Ht, net of the disutility

of labour, ϕ(lS). Welfare is determined by the present value of the equivalent variation

EV = TW (U1, r0)− TW (U0, r0). (12)

(12) measures the differences in minimum expenditures with respect to the pre- and post-

reform utility levels, U0 and U1, applying pre-reform prices, that is, interest rates, r0. Since

14Differently, a more generous tax deduction for debt will most likely boost the supply of firm bonds and
thus exert downward pressure on the gross rate of return of firm bonds. As a consequence, firm bonds become
less attractive to investors and are substituted with different assets.

15Even if the foreign country levies withholding taxes on capital income, foreign taxes have no impact on
the domestic investor’s portfolio choice under the residence principle as long as the foreign withholding taxes
are lower than the domestic taxes on capital income and the foreign tax payments are credited at home.
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the dynamic model accounts for the whole phase of transition, the equivalent variation refers

to the present value of the resources that the household is willing to sacrifice to avoid the

reform-induced change in prices.

The solution to the household’s optimization problem additionally yields the first-order

condition for the optimal labour supply, lSt , which depends on the labour and consumption

taxes, τL and τC , the wage rate, wt, and the labour supply elasticity, ε,

lSt = γ

[(
1− τL

)
(1 + τC)

wt

]ε
. (13)

γ represents a scaling parameter. The household supplies labour up to the point at which the

marginal disutility arising from the labour supply, ϕ′(lSt ), equals the net-of-tax compensation

payment, that is, the net-of-tax wage income.16

ϕ′(lSt ) =
1− τL

1− τC
wt with ϕ(lS) = γ−1/ε

l1+1/ε

(1 + 1/ε)
. (14)

4 The 2008 German Corporate Tax Reform

To increase Germany’s standing as an investment location, the core element of the 2008

German corporate tax reform entailed a cutback in the corporate tax rate of 10 percentage

points from the initial 25 per cent to 15 per cent. In addition, the uniform trade tax measure

was reduced from 5.0 to 3.5 per cent, which translated into a decline in the local business tax

rate from the initial 16.7 per cent to 14.0 per cent. Taken together, the effective tax burden

for corporations dropped from the initial 38.6 per cent to 29.8 per cent after the reform.17

Moreover, since 2009, any income from capital, including interest, dividends and capital

gains, has been subject to a final withholding tax of 25 per cent, or effectively 26.4 (=

25 ∗ 1.055)) per cent when accounting for the solidarity surcharge of 5.5 per cent. Thereby,

the introduction of the withholding tax resulted in substantial changes in personal capital

income tax liabilities. While interest income was taxed as personal income facing a (top)

personal income tax rate of 44.3 per cent before the reform, the withholding tax initiated a

16The aggregated labour supply is computed by LSt = lSt ·N , with N representing the labour force.
17In addition, some base-broadening measures, such as an interest-stripping rule, to mention one of the most

prominent modifications, have been enacted to limit tax-shifting activities by multinational enterprises. The
interest-stripping rule limits the deduction of net interest expenses for tax purposes to 30 per cent of earnings
before interest, taxes, depreciation and amortization (EBITDA) for companies with more than 3 (initially
1) million euros of net-interest expenses. The restricted deductibility of interest expenses carries over to the
local trade tax, as well. Other base-broadening measures are the introduction of tightened loss carry-forward
provisions and the abolition of the declining balance depreciation. We do not account for these measures in
the current analysis.

10



substantial tax relief of almost 18 (44.3− 26.4 = 17.9) percentage points in the top personal

income tax bracket. Dividend income enjoyed preferential tax treatment, the so-called half-

imputation system, until the end of 2008. Until then, only half of the earned dividend income

was subject to the personal income tax, giving rise to an effective tax burden of only half

of the (top) personal income tax, that is, (44.3/2 =) 22.2 per cent. Under the withholding

tax, dividend income is now taxed at effectively 26.4 per cent. Capital gains realized after

a holding period of one year are referred to as non-speculative capital gains and were tax

exempt before the 2008 reform.18 At the beginning of 2009, capital gains became fully subject

to the withholding tax of 26.4 per cent. Since capital gains are taxed upon realization and

not on an accrual basis, we follow the approach practised by the Ruding Committee (OECD

1991) and assume an (effective) tax rate of just 60 per cent of the statutory tax rate, that is,

15.8 per cent (= 0.6 ∗ 25.0 ∗ 1.055 = 15.8) for capital gains. The reduced tax rate reflects the

tax advantage arising during the holding period of capital gains.

Last, at the beginning of 2007, the top personal income tax rate was increased by 3

percentage points from the initial 42.0 (44.3) per cent to 45.0 (47.5) per cent (inclusive of the

solidarity surcharge). This measure explains the slight increase in the overall tax burden for

non-corporate firms from 45.7 to 47.5 per cent during the analysed period.

Table 2: Statutory Tax Rates Before and After the 2008 Reform (in %)

2006 2009

Corporate Tax Rate 25.0 15.0
Local Trade Tax Rate 16.7 14.0

Tax Rate on Interest Income1) 44.3 26.4

Tax Rate on Dividend Income1) 22.2 26.4

Tax Rate on Capital Gains1) 0.0 15.8

Top Personal Income Tax Rate1) 44.3 47.5

Effective Tax Burden Corporations1),2) 38.7 29.8

Effective Tax Burden Non-Corporate Firms1) 45.7 47.5
1 Incl. the solidarity surcharge; 2 Incl. the local trade tax.

Source: GMF 2007a, b; GCEA 2007; Own calculations.

Table 2 summarizes the before- and after-reform tax rates. Before-reform tax rates refer to

those effective in 2006, while after-reform rates show tax rates that are effective after 2009.

18Capital gains realized within the holding period of one year were also subject to the personal income tax.
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5 Simulation Results

The simulation results are grouped into three sections. First, we show the effect of the 2008

reform on the effective marginal tax rate and firms’ cost of capital; second, we analyse the

impact of the reform on the gross and net rates of return of the different kinds of assets; and

third, we evaluate the ramifications of the reform for the macroeconomic equilibrium.

5.1 Effective Marginal Tax Rate and Cost of Capital

Table 3 shows the effective marginal tax rate (EMTR)19 and the cost of capital (CoC)20

before and after the 2008 reform. In addition, we decompose the EMTR into the effective

marginal tax rate at the firm level (i.e. the investment tax wedge) and the effective marginal

tax rate at the investor level (i.e. the savings tax wedge). The separation of the EMTR is

particularly informative in the setting with international investors, in which the investment

and savings decisions are decoupled.

Table 3: Effective Marginal Tax Rates and Cost of Capital

All figures in % Corporate Firms Non-Corporate Firms
2006 2009 ∆ (%Pts) 2006 2009 ∆ (%Pts)

Effective Marginal Tax Rate
Retained Earnings (RE) 34.1 36.3 +2.20 — — —
New Share Issues (NSI) 48.7 44.2 -4.50 41.6 52.3 +10.7
Debt Financing (DF) 40.1 20.5 -19.6 42.9 20.0 -22.9

Weighted Average1) 37.5 30.1 -7.40 42.4 33.2 -9.20
Cost of Capital

Retained Earnings (RE) 12.3 12.7 +0.42 — — —
New Share Issues (NSI) 15.8 14.5 -1.25 13.9 17.0 +3.12
Debt Financing (DF) 4.00 3.01 -0.99 3.99 3.02 -0.97

Weighted Av.1) (short-run)2) 9.02 8.74 -0.28 8.04 8.74 +0.70

Weighted Av.1) (long-run)2) 9.02 8.84 -0.18 8.04 9.00 +0.96
1)Weights Corp.Firm: RE 52%, NSI 6% (EF 58%), DF 42%; Non-Corp.Firm: EF 41%, DF 59%;
2) Long-run (LR) variations include behavioural changes while short-run (SR) variations do not;

Source: Own calculations.

19The EMTR, te, measures the aggregated tax burden on the firm and the investor level. It is computed by
the difference between the before-tax rate of return u and the net-of- (firm and personal) tax rate of return r
in relation to the before-tax rate of return, that is te = u−r

u
.

20The CoC denotes the before-tax rate of return an investment has to yield to remain profitable after
taxation, to guarantee a net-of-tax rate of return equal to the market rate. While the effective marginal tax
rate is solely composed of different tax rates, the CoC additionally hinges on the underlying market rate of
return. Hence, the CoC may differ substantially across studies depending on the underlying market rate of
return assumed.
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The figures for the EMTR and CoC in Table 3 are reported separately for the different

methods of finance, comprising equity finance (EF) and external debt finance (DF). For

corporations, equity finance is further differentiated into retained earnings (REs) and new

share issues (NSIs). The weighted average of the EMTR and CoC is computed on the basis

of the representative financial structure of the respective firm type, which is held constant

in the case of the short-run (SR) calculation in the analysis.21 This approach allows us to

isolate the impact arising from the changes in statutory tax rates. Adjustments in firms’

behaviour (i.e. firms’ financial structure) and the macroeconomic environment (i.e. interest

rates) are only considered in the reported long-run (LR) changes for the CoC.

The effective tax burden of a corporate investment financed by retained earnings increases

slightly, from 34.1 to 36.3 per cent, after the reform. This slight tax increase seems puzzling

at first glance, given the major reduction in the corporate tax rate and in the local trade

tax measure, but it is related to the introduction of the withholding tax, which more than

outweighs the reduction in the corporate tax measures. If the investment is, however, financed

by new share issues, the reduction in the corporate tax rate actually translates into a decline

in the respective EMTR, which drops from 48.7 to 44.2 per cent.22 Despite this, new share

issues remain the most expensive source of finance in absolute terms. The EMTR of the

representative unincorporated firm rises by almost 11 percentage points in the case of equity

finance. This outcome is explained by both the increase in the personal income tax rate in

the analysed time period and the introduction of the withholding tax on capital income. The

most striking result of Table 3 is the change in the EMTR under debt finance, which shows a

huge decline of more than 20 percentage points for both firm types. Due to the introduction

of the withholding tax, interest income is no longer subject to the personal income tax and

thus the tax burden on this type of income declines from the initial 44.3 per cent to 26.4 per

cent.

The changes in the CoC follow qualitatively the changes in the EMTR as the tax sensitiv-

ity of the cost of capital is identical to that of the EMTR.23 The substantial difference in the

absolute size of the CoC under equity and debt finance is not tax driven. Instead, it refers to

the underlying net-of-tax rate of return of the respective source of finance, which amounts to

21Following the empirical evidence for Germany (DAI 2004), we assume that the financial structure of the
representative German corporation consists of 52 per cent retained earnings, 6 per cent new share issues and
42 per cent debt. The respective weights for the representative unincorporated German firm are 41 per cent
equity finance and 59 per cent debt finance.

22The reduction in the EMTR was driven by the fact that the switch from the half-imputation system to
the final withholding tax implied only a minor rise in the tax burden on dividend income relative to the major
decline in the corporate tax rate.

23The cost of capital can be interpreted as a monotonic transformation of the EMTR of the type 1/(1− te)
which is multiplied by the net of tax return of the respective asset type.
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8.1 per cent in the case of equity finance and 2.4 per cent for debt finance. When comparing

short- and long-run changes in the CoC for the two firm types, only small differences are

found. This, however, does not mean that firms’ behavioural adjustments considered in the

long-run value of the CoC are negligible. In fact, the debt-asset ratio of the representative

corporate firm increases by 4.76 per cent, but the higher indebtedness rises the costs of debt

finance, which erode the tax advantage emerging from debt finance.24

The effective marginal tax rate at the firm level is defined by the ratio of the investment

wedge and the before tax rate of return.25 Following the vast reduction in the statutory

corporate tax rate, the local trade tax measure and the more favourable depreciation rule,

the EMTR on the corporate firm level declines substantially from 34.0 to 24.3 per cent under

equity finance. In the case of debt finance, this measure was already negative and becomes

even more negative after the reform. The negative EMTR on the firm level resembles a quasi-

tax subsidy, which arises from the full deductibility of the cost of debt finance combined with

the generous tax depreciation scheme existent in Germany.

Table 4: Effective Marginal Tax Rates on the Firm Level and Investor Level

All figures in % Corporate Firms Non-Corporate Firms
2006 2009 ∆ (%Pts) 2006 2009 ∆ (%Pts)

Effective Marginal Tax Rate on Firm Level
Equity Financing (EF) 34.0 24.3 -9.7 41.5 43.3 +1.80
Debt Financing (DF) -7.47 -7.94 -0.47 -7.73 -7.57 +0.16

Weighted Average1) 16.6 10.8 -5.8 12.5 13.3 +0.80
Effective Marginal Tax Rate on Investor Level

Retained Earnings (RE) 0.0 15.8 +15.8 — — —
New Share Issues (NSI) 22.2 26.3 +4.1 0.0 15.8 +15.8
Debt Financing (DF) 44.3 26.3 -18.0 44.3 26.3 -18.0

Weighted Average1) 18.6 20.5 1.90 23.5 21.3 -2.20
1)Weights Corp.Firm: RE 52%, NSI 6% (EF 58%), DF 42%; Non-Corp.Firm: EF 41%, DF 59%;

Source: Own calculations.

The effective marginal tax rate at the investor level is defined by the ratio of the savings

24As outlined in the model description, debt finance incurs some extra costs since banks charge heavily
indebted firms higher fees to compensate for the higher risk of default associated with a larger debt-asset
ratio.

25The investment wedge, u− i, is defined by the difference between the before-tax rate of return u and the
market rate of return i. Thus, the EMTR at the firm level takes the form tI = u−i

u
. A high EMTR at the firm

level implies that a higher before-tax rate of return is also required to guarantee that the investment yields a
competitive net-of-firm tax rate of return.
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wedge and the after-personal-tax rate of return of the investment.26 It becomes obvious

from Table 4 that the EMTR at the investor level corresponds to the effective tax burden on

capital gains, dividend income and interest income, respectively. The ex-ante untaxed capital

gains face a major tax hike when the withholding tax on capital income is introduced.27

Differently, the switch from the half-imputation system to the withholding tax results in only

a slight increase in the tax burden on dividend income, amounting to 4 percentage points.

The substantial tax relief on interest income originates from the replacement of the personal

income tax with the withholding tax.

The change in the weighted average of the EMTR on the corporate firm level reveals that

the 2008 reform provoked a non-negligible reduction (-5.8 percentage points) in the effective

tax burden for corporations. From a theoretical point of view, this tax relief should have

the potential to stimulate corporate investments. Our simulation results, however, do not

confirm this conjecture. The explanation for why corporate investment stay behind is given

by the change in the EMTR at the investor level. The introduction of the withholding tax

caused a substantial rise in the savings tax wedge on corporate equity holdings, while at

the same time the savings tax wedge on interest income was significantly lowered. Thus,

the reform initiated a tax discrimination of equity holdings vis-‘à-vis interest-bearing titles

(bonds). As a consequence, domestic investors become reluctant to hold corporate equity in

their portfolio, which negatively affects corporate investment activity.

5.2 Rates of Return and Investors’ Portfolio Composition

To gain insights into the incidence of capital income taxes on portfolio investments, we report

in Table 5 the reform-induced changes in the gross and net rates of return of the different

assets and households’ portfolio composition.

For an investor in the top income tax bracket, the introduction of the withholding tax im-

plied a reduction in the effective tax burden on interest income of approximately 18 percentage

points. In response to the vast tax relief, the short-run net-of-tax returns on interest-bearing

firm and government bonds jumped from 2.40 to 3.17 per cent and from 2.06 to 2.72 per cent,

respectively. In the long run, the net-of-tax returns of firm and government bonds deteriorate

steadily due to the growing supply of these bonds. As depicted on the last line of Table 5,

26The EMTR on the investor level is given by tS = i−r
i

, with i− r denoting the savings wedge, that is, the
difference between the market rate of return, i, and the after-personal-tax rate of return, r. For a given market
rate of return, a higher effective marginal tax rate at the investor level implies a lower net-of-personal-tax rate
of return for the investor.

27In line with the OECD (1991), we assume an (effective) tax rate of just 60 per cent of the statutory tax
rate for capital gains, that is 15.8 per cent (0.6 ∗ 25.0 ∗ 1.055 = 15.8), reflecting the tax advantage of capital
gains during the holding period.
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the supply of these two bond types increases by 15.4 and 12.8 per cent, respectively. Despite

the significant supply effect, the long-run net-of-tax returns of firm and government bonds

remain about 20 per cent higher relative to the initial values.

In contrast to the pronounced changes in the net-of-tax return of interest-bearing assets,

the change in the net-of-tax return of firm equity appears to be almost negligible. Never-

theless, it is noteworthy that the net return on firm equity rose after the reform, despite the

flattened portfolio demand caused by the higher savings tax wedge. On the one hand, the

return increase is driven by the major reduction in the corporate tax rate, which induced a

slight drop in the overall EMTR (i.e. the combined investment and savings wedge) on firm

equity. On the other hand, the relatively strong contraction in the volume of firm equity (-6.7

per cent in the short run) caused the gross rate of return of this asset to climb by 12.6 per

cent in the short run. Even though the contractive effect becomes weaker over the course of

time, the gross rate of return on firm equity is still about 8 per cent above its initial value in

the long run.

Table 5: Rates of Return, Asset Volumes and Portfolio Shares

Firm
Bonds

Dom.Gov.
Bonds

For.Gov.
Bonds

Firm
Equity

Av.PF
Return

Net Return1)

Initial Value 2.40 2.06 2.06 8.103) 5.46
Short-Run Value 3.17 (+32.1) 2.72 (+32.0) 2.72 (+32.0) 8.48 (+4.69) 5.73 (+4.95)

Long-Run Value 2.87 (+19.6) 2.47 (+19.9) 2.62 (+27.2) 8.14 (+0.50) 5.46 (+0.00)

Gross Return1)

Initial Value 4.30 3.70 3.70 10.1 7.33
Short-Run Value 4.24 (-1.40) 3.61 (-2.43) 3.65 (-1.35) 11.4 (+12.6) 7.79 (+6.28)

Long-Run Value 3.89 (-9.54) 3.36 (-9.19) 3.55 (-4.05) 10.9 (+8.14) 7.34 (+0.14)

Portfolio Share2)

Initial Value 15.8 6.95 21.8 55.4 100
Short-Run Value 17.3 (+9.25) 7.23 (+4.03) 23.0 (+5.27) 52.5 (-5.23) 100
Long-Run Value 17.2 (+8.74) 7.38 (+6.19) 24.5 (+12.3) 50.9 (-8.14) 100

Asset Volume

Short-Run Change2) 7.57 2.50 3.66 -6.68 –

Long-Run Change2) 15.4 12.8 19.2 -2.52 –
1)All figure refer to real rates of return; Changes in per cent are reported in brackets. 2)In per cent;
3)The figure denotes the 1955 to 2004 arithmetic mean for the net return of all German DAX-listed

companies assuming an av. tax rate of 30 per cent (DAI 2004). Stehle (1999) report values between

6.5 and 9.6 for the geometric mean of the net return on German stocks.

Source: Own calculations.
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Table 5 provides insights into the tax driven portfolio adjustments of domestic investors.

Given the major increase in the net-of-tax rates of return on interest-bearing assets, it be-

comes straight forward that the respective portfolio share increased disproportionally. The

quantity of firm and domestic (foreign) government bonds added to the portfolio amount to

8.7 and 6.2 (12.3) per cent, in the long run, while the amount of firm equity drops by more

than 8 per cent.28

The important insight gained from Table 5 is that the 2008 reform encouraged investors

to restructure their portfolio in favour of interest-bearing assets at the expense of firm equity.

Put differently, the 2008 reform created a tax-induced reluctance on the part of domestic

investors to hold corporate equity, which would most likely create a lack of investment funds

and thus impede the investment activity of corporate firms, as we infer from Table 6.

To check the robustness of our results, we re-ran the simulations using a 5 per cent higher

and lower elasticity of asset substitution. The sensitivity analysis (see Appendix A for details)

shows that the long-run values for the net and gross rates of return of the different assets

reported in Table 5 vary only at the second decimal place.

5.3 National Investors Only - No Foreign Firm Ownership

When analysing the ramifications of the German 2008 reform for growth and welfare, we start

with the counterfactual scenario in which all domestic firms are home-owned, that is, owned

by domestic investors. The analysis serves as a point of comparison for the simulation results

in Section 5.4 and to highlights the role of foreign firm ownership, meaning international

investors, in the reform outcome.

Most strikingly, the results in Table 6 reveal a substantial slump in the economic activity

of corporate firms following the reform. In the long run, the output in this sector declines by

more than 0.4 per cent and gross investment and employment drop by 0.24 and 0.67 per cent,

respectively. This outcome seems paradoxical at first glance, given the major reduction in

the corporate tax burden (i.e. the investment tax wedge) following the reform. The rationale

behind the finding refers to the tax-motivated portfolio choice of domestic investors analysed

above. Due to the introduction of the withholding tax, interest-bearing assets benefit from a

substantial tax reduction, while the tax burden on corporate equity increases. As a response

to the differentiated tax treatment, domestic investors sell off their corporate equity holdings

and thereby not only impede the economic activity but even challenge disinvestments in this

28Note that all the reported variations in portfolio holdings originate solely from tax-induced portfolio
optimization but do not reflect any diversification or risk-adjustment motives.
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sector.29

Table 6: 2008 Reform, National Investors Only

All figures in % Total
Corporate

Firm
Non-Corporate

Firm

Production (GDP) +0.508 -0.425 +2.240
Gross Investment +1.002 -0.236 +3.677
Employment +0.258 -0.686 +2.069

Low skilled +0.686 -0.181 +2.708

Medium skilled +0.653 -0.357 +2.528

High skilled -2.047 -3.168 -0.365

Debt-Equity Ratio — +4.516 +2.548

HH Consumption1) -2.464 / +1.383

Tax Revenues1),2) -10.70 / +6.922

Welfare3) -0.509 / -0.857
1)short-/long-run changes; 2)in Bn. Euro; 3)in % of GDP / wealth of HH

Source: Own calculations.

Despite the contraction in the corporate sector, the reform nevertheless stimulates economy-

wide investments (+1.00 per cent) and employment (+0.26 per cent) and thereby the total

output (+0.51 per cent). The positive stimulus is triggered by the increased economic ac-

tivity in the non-corporate sector, which is stimulated by the relatively larger reduction in

the EMTR of non-corporate firms (-9.2 percentage points) vis-à-vis corporate firms (-7.4 per-

centage points, see also Table 3). In addition, the reform reduced the savings tax wedge for

non-corporate firm equity. Thus, the tax motive to sell off the equity of unincorporated firms

is much smaller than that for corporate firm equity. Hence, investors are willing to keep their

holdings of unincorporated firm equity and thereby do not impede the investments in this

sector. In the long-run equilibrium, investment and employment in the non-corporate sector

increase by 3.7 and 2.1 per cent, respectively, leading to a rise in the sector-specific GDP of

2.2 per cent.30

The transition phase to the long-run equilibrium is marked by a significant increase in

the debt-equity ratio of corporate and non-corporate firms, which jumps up by 4.5 and 2.6

per cent, respectively. The adjustment in the firms’ financial behaviour is caused by the

lower cost of debt finance in the new steady-state equilibrium (see Table 5). The latter is

characterized by an increased supply of firm bonds (+15.4 per cent in the long run) and a

29In the long run, the portfolio share of corporate equity holdings is reduced by more than 8 per cent after
the 2008 reform was implemented (see Table 5).

30The increase in the investment activity of non-corporate firms seems to be quite large at first glance.
Non-corporate firms, however, account for less than 1/3 of the total German economy.
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substantially lower gross rate of return on firm bonds (-9.5 per cent).

The change in the skill composition of the labour force is driven by the increase in the top

personal income tax rate, which pushes back the labour supply of the highly skilled by almost

2 per cent. The drop in the high skilled labour supply particularly affects corporate firms (-

2.92 per cent) in relation to unincorporated firms (-0.45 per cent). In aggregate, employment

nevertheless increases marginally after the reform due to the stimulated economic activity in

the non-corporate sector.

Households’ consumption pattern is subject to a major variation during the phase of

transition. Household consumption decreases by 2.5 per cent in the short run, while the

expansion of the economic activity during the phase of transition increases household con-

sumption by 1.4 per cent in the long run. Households’ consumption pattern plays a crucial

role in the welfare implication of the reform. The latter is measured by the present value of the

equivalent variation. Due to discounting, any reduction in short-run consumption implies a

stronger negative impact on welfare compared with the positive effect arising from an equally

sized increase in long-run consumption. Accordingly, the 2.5 per cent decrease in short-run

household consumption dominates the overall welfare effect and signs it negative.31 Welfare,

expressed as a fraction of GDP, shrinks by 0.51 per cent due to the reform. If welfare is

expressed in terms of household wealth, the welfare loss associated with the reform amounts

to 0.86 per cent of household wealth, that is, the wealth of German households diminished

by 0.86 per cent due to the introduction of the 2008 German corporate tax reform.

Lastly, in the counterfactual scenario, the fiscal costs of the reform amount to about 10.7

billion euros in the short run. In the long run, additional tax revenues of almost 7 billion

euros can potentially be collected.

5.4 The Role of International Investors (Foreign Firm Ownership)

The increasing economic and financial integration within the euro area has led to a signif-

icant reduction in the home bias within most European economies. For the German case,

the share of domestic assets held by national investors amounted to about 79 per cent at the

time of euro creation (in 1999) and steadily declined thereafter to approximately 58 per cent

in 2007 (German Central Bank 2008). With regard to German firm equity, a similar trend of

internationalization of the ownership structure is observed. Back in 1999, foreign investors’

participation in domestic firms amounted to just 19 per cent, but increased over the course

31The magnitude of the welfare effect additionally depends on the applied value of the elasticity of inter-
temporal substitution. The lower the value of the elasticity, the less negative is the welfare implication of the
analysed reform (see also the sensitivity analysis in Appendix A).

19



of time to about 40 per cent in 2007 (German Central Bank 2008). In terms of market capi-

talization, the share of foreign investors participating in German listed corporations amounts

to about one-third (in 2007) and is thus slightly lower than the above figure.

The lion’s share of foreign investors holding German assets is predominantly located

within the euro area which has an important implication for the tax treatment of these in-

vestors. In essence, all German double taxation agreements follow closely the OECD Model

Tax Convention on Income and on Capital (OECD 2010), which stipulates that business

profits are taxed at source (source principle), while capital income is subject to taxation in

the residence country of the foreign investor (residence principle). Nevertheless, every Euro-

pean country is eligible to levy a source-based withholding tax on capital income within cer-

tain thresholds.32 By way of derogation from the double taxation agreements, the European

Parent-Subsidiary Directive (Council Directive 2003/123/EC and 2011/96/EU) and the Euro-

pean Interest-and-Royalty Directive (Council Directive 2003/49/EC and COM/2011/714/FINAL)

grant European investors extensive tax privileges up to complete exemption from withholding

taxes, if the investor (i.e. the holding company) owns a stake of at least 10% of the dividend-

or royalty-paying firm.33 Thus, international investors largely face privileged tax treatment

vis-à-vis national investors.

In reference to the institutional background, we calibrate the participation share of foreign

investors in domestic firms to 40 per cent and assume, in accordance with Mintz and We-

ichenrieder (2010), that these foreign investors are exempt from withholding taxes on capital

income since they either reside in the euro area, are of an institutional type, or are located

in low-tax jurisdictions (tax havens). Thus, the participation of international investors in

domestic firms brings about a significant dilution of the savings tax wedge and the EMTR

for jointly (domestically and foreign) held corporations. This matter of fact alters the sim-

ulation results substantially. With no international investors considered (see Table 6), the

corporate sector faces a distinct contraction after the 2008 reform. Contrary to that, when

international investors are considered, the corporate investment and sectoral output rise by

0.62 and respectively 0.03 per cent, as reported in Table 7.

Despite the moderate investment impulse in the corporate sector, the long-run change

32In general, withholding taxes on dividends shall not exceed 15 per cent (standard case) or 5 per cent in
the case that the beneficial owner is a company that holds at least 25 per cent of the capital of the company
paying the dividend (OECD 2010, Article 10). Further, withholding taxes on interest income shall not exceed
10 per cent and capital gains shall only be subject to taxation in the residence country of the investor.

33The Parent-Subsidiary Directive stipulates that profit distributions (dividends) between parent companies
and subsidiaries (both based in European member states) shall be exempted from withholding tax in the case
that the parent company holds at least 10% of the shares of the subsidiary company paying the dividends.
The Interest-and-Royalty Directive defines the exemption of interest and royalty payments between affiliated
European companies holding at least a 10% stake.
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in sectoral employment remains negative (-0.46 per cent). This outcome originates from

the stark decline in the high-skilled labour supply after the rise in the top personal income

tax rate. The negative employment effect additionally explains the very low rise in sectoral

output. For non-corporate firms, the simulation results are qualitatively identical to the

outcome reported in the scenario with no international investors in Table 6. This is due to

the fact that international ownership is limited to corporate equity in the analysis.

Table 7: 2008 Reform, Foreign Firm Ownership: 40%

all figures in % Total
Corporate

Firm
Non-Corporate

Firm

Production (GDP) +0.840 +0.025 +2.352
Gross Investment +1.761 +0.619 +4.227
Employment +0.369 -0.457 +1.954

Low skilled +0.794 +0.031 +2.574

Medium skilled +0.765 -0.124 +2.415

High skilled -1.934 -2.921 -0.453

Debt-Equity Ratio — +4.584 +2.655

HH Consumption1) -3.883 / +1.043

Tax Revenues1),2) -30.50 / -7.199

Welfare3) -1.072 / -1.802
1)short-/long-run changes; 2)in Bn. Euro; 3)in % of GDP / wealth of HH

Source: Own calculations.

In summary, the simulation results in Table 7 show a larger growth effect due to the 2008

reform, if international investors are considered. The total investment increases by 1.76 in-

stead of just 1.00 per cent, employment rises by 0.37 instead of 0.26 per cent and consequently

the overall output growth amounts to 0.84 instead of 0.51 per cent. Paradoxically, the larger

economic growth does not coincide with enhanced domestic welfare. The stronger erosion of

the tax base in the presence of tax-privileged international investors increases the financing

cost of the reform and thus a larger amount of lump-sum transfers from households is required

to balance the government budget. In response, households’ short-run consumption falls by

-3.88 instead of -2.46 per cent and the long-run recovery of consumption possibilities amounts

to +1.04 instead of +1.38 per cent. The substantially larger drop in short-run consumption

explains the more negative welfare effect of the reform with foreign firm ownership. Our mea-

sure of welfare, the present value of the equivalent variation in relation to GDP (household

wealth), falls by 1.07 (1.80) per cent if international investors are considered, but it declines

by just 0.51 (0.86) per cent in the counterfactual analysis with no international investors (see
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Table 6). Thus, the role of international investors appears to be twofold and is a blessing and

a curse at the same time. On the one hand, the participation of foreign investors in domestic

firms fosters corporate investment and thereby economic growth. On the other hand, the

larger growth effect triggered by the reform results in a more negative welfare outcome.

From a theoretical point of view, the presence of international investors in jointly held

firms dilutes the savings tax wedge and thus the EMTR on the investor level. In combination

with the reform induced reduction in the investment tax wedge (i.e. the EMTR on the firm

level), the investment activity of jointly held firms is stimulated by the reform. Contrary to

that, purely domestically owned corporations are fully harmed by the reform, because they

cannot bypass the shift of the capital tax burden from the firm to the household level, which

manifests in an impediment to their investment activity (see Table 6). The negative welfare

outcome originates from the exemption of international investors from the withholding tax

on capital income, which erodes the respective domestic tax base. In total, the negative tax

base effect associated with tax-privileged foreign investors weighs much more strongly than

a moderate investment stimulus. Thus, the total financing cost of the reform increase and

restrict households’ consumption possibilities which, signals a stronger negative welfare effect

compared with the outcome of the counterfactual analysis in which no international investors

are considered.

To gain a deeper understanding of the role of international investors in the growth and

welfare effects of the 2008 reform, we conduct a sensitivity analysis with regard to the share

of foreign firm ownership. The results are presented in Table 8. In line with the above

discussion, the growth effect initiated by the reform turns out to be significantly lower, and,

conversely, the welfare effect of the reform becomes less negative, if the share of foreign

firm ownership is reduced to an exogenous value of 30 or 20 per cent, respectively. The

mechanism explaining the outcome refers again to the relative importance of international

investors in diluting the savings tax wedge, that is, the EMTR at the investor level. If the

participating share of international investors in domestic firms, i.e. foreign firm ownership,

is small, the tax-induced portfolio choice of domestic investors creates a severe shortage

of corporate investment funds and thus impedes the investment activity of these firms. If

the share of tax-privileged foreign investors increases, the financing frictions for corporate

firms are relaxed, allowing the investment stimulus brought about by the reform to unfold.

The dark side of the larger growth effect appears, however, in the form of a more negative

welfare outcome. The tax privilege given to international investors erodes the domestic capital

income tax base and thus elevates the cost of the reform substantially. The need to balance
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the government budget in turn constraints household consumption, which causes the negative

welfare outcome.

Since the adjustment in the share of foreign firm ownership is determined endogenously

in the model, we find that the variation of this share is larger the lower its initial value. For

instance, if the initial share of foreign firm-ownership is set to 20 per cent, the endogenous

increase in this variable amounts to 2.48 per cent, while it is only 1.57 (1.11) per cent if

the initial share of foreign firm-ownership is set to 30 (40) per cent. This result is explained

by the general equilibrium effects, which are more pronounced the larger the pre-existing

imbalances. Here the pre-existing imbalances refer to the financial constraints for corporate

investment activities arising from the tax-induced portfolio choice of domestic investors.

Table 8: 2008 Reform, Foreign Firm Ownership: 30% and 20%

30% Foreign Ownership 20% Foreign Ownership

all figures in % Total
Corp.
Firm

NC-
Firm

Total
Corp.
Firm

NC-
Firm

Production (GDP) +0.737 -0.115 +2.318 +0.644 -0.240 +2.288
Gross Investment +1.525 +0.352 +4.058 +1.313 -0.114 +3.905
Employment +0.334 -0.529 +1.991 +0.303 -0.592 +2.023
Debt-Equity Ratio — +4.593 +2.649 — +4.581 +2.625

HH Consumption1) -3.501 / +1.141 -3.124 / +1.233

Tax Revenues1),2) -25.14 / -3.385 -19.80 / +0.445

Welfare3) -0.928 / -1.561 -0.780 / -1.312
1)short-/long-run changes; 2)in Bil. Euro; 3)in % of GDP / wealth of HH

Source: Own calculations.

We additionally conduct sensitivity analyses with regard to the elasticity of inter-temporal

substitution and the elasticity of asset substitution (see Appendix A). For a higher (lower)

value of the elasticity of inter-temporal substitution (Table 11), we find that the welfare

measure becomes more negative (positive). This is due to the stronger (weaker) reaction in

households’ consumption expenditures to the larger financing costs of the reform (since the

government’s budget is balanced by lump-sum transfers at the margin).

In the case of a higher (lower) value for the elasticity of asset substitution (Table 9),

we find a higher (lower) level of disinvestments in the corporate sector. Additionally, cor-

porations respond with a stronger adjustment in their financial behaviour as reflected by a

substantial increase (decrease) in their debt-asset ratio. A higher (lower) degree of substi-

tutability between assets implies more (less) pronounced portfolio adjustments and thus the

lack of corporate investment funds becomes more (less) severe.
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6 Conclusion

Even though the 2008 German corporate tax reform brought about a considerable reduction

in the tax burden for corporations, the simulation results reveal only a relatively poor growth

stimulus after the reform. The explanation for this finding refers to the reform-induced

increase in the capital income tax burden on the investors’ level. The latter triggers a tax-

motivated adjustment of portfolio investments by domestic investors, which, in turn, creates

a severe lack of corporate investment funds and hence impedes the investment activity of

those firms. The negative effect of the tax-induced portfolio shift is, however, diluted if

foreign firm ownership, meaning the participation of international investors in domestic firms,

is considered. The existence of tax-privileged international investors enables the growth

stimulus brought about by the considerable reduction in the corporate tax burden to unfold.

One downside associated with the tax-privileged international investors is the erosion of the

domestic capital income tax base and the resulting rises in the financing cost of the reform,

which affects domestic welfare negatively. The erosion of the domestic capital income tax

base is additionally magnified by the tax-motivated portfolio shift of domestic investors.

The implication for policy advice arising from our analysis is two fold. First, households,

which have so far often been perceived as rather immobile, face an increased number of pos-

sibilities for tax avoidance in a world of integrated capital markets. Hence, the repercussions

arising from households’ tax-motivated portfolio choice need to be taken into account by pol-

icy makers when designing tax reforms. Unfortunately, this issue is hardly recognized, even

by the existing literature, which predominantly focuses on the base erosion through the profit

shifting of firms.34 Second, a tax-induced growth stimulus can become very costly in a world

of integrated capital markets, particularly if the tax reduction attracts tax-privileged foreign

investors, who intensify the erosion of the domestic tax bases even further – an outcome that

is most valid under the residence principle.
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Appednix

A Sensitivity Analyses

To check the robustness of the analysed growth and welfare effects brought about by the 2008

German corporate tax reform, we conduct a series of sensitivity analyses with regard to two

behavioural key elasticities: the elasticity of asset substitution (see Table 9 and Table 10)

and the elasticity of inter-temporal substitution (Table 11).

A.1 Elasticity of Asset Substitution

Table 9 reports the short- and long-run impacts of the 2008 German corporate tax reform on

the rates of return of the different assets, domestic investors’ portfolio holdings and the change

in asset volumes in the case of a 5 per cent higher and lower elasticity of asset substitution.

A higher (lower) value of the respective elasticity results in larger (smaller) variation in asset

volumes and thereby the tax-induced portfolio adjustments become more (less) pronounced,

as well. When comparing the simulation outcomes under the different values of the elasticity

of asset substitution, we find only minor discrepancies (smaller than 1 per cent). Only in the

case of the long-run changes in asset volumes do the simulation results deviate by a magnitude

of about 5 per cent. Nevertheless, the simulation outcome seems robust with regard to the

variation in the elasticity of asset substitution.

Table 9: Rates of Return, Asset Volumes and Portfolio Shares

5% higher Elasticity
of Asset Substitution

5% lower Elasticity
of Asset Substitution

FB DGB FGB FE APF FB DGB FGB FE APR

Net Return1)

Initial Value 2.40 2.06 2.06 8.10 4.70 2.40 2.06 2.06 8.10 4.70
Short-Run Value 3.17 2.72 2.72 8.54 5.05 3.17 2.72 2.72 8.52 5.05
Long-Run Value 2.82 2.43 2.54 8.08 4.70 2.88 2.49 2.62 8.19 4.70

Gross Return1)

Initial Value 4.30 3.70 3.70 10.1 6.53 4.30 3.70 3.70 10.1 6.53
Short-Run Value 4.28 3.65 3.66 11.4 6.89 4.29 3.64 3.66 11.4 6.89
Long-Run Value 3.83 3.31 3.45 10.8 6.32 3.82 3.29 3.44 10.8 6.32

Portfolio Share2)

Initial Value 15.8 6.95 34.4 42.8 100 15.8 6.95 34.4 42.8 100
Short-Run Value 17.0 7.13 35.5 40.3 100 17.0 7.12 35.5 40.3 100
Long-Run Value 16.8 7.27 37.7 38.2 100 16.8 7.25 37.5 38.5 100

Asset Volume

Short-Run Change2) 6.95 1.38 1.81 -7.12 – 6.68 1.40 1.84 -6.84 –

Long-Run Change2) 17.5 15.2 20.4 -1.74 – 16.9 14.6 19.4 -1.38 –

FB = Firm Bond; DGB = Domestic Government Bond; FGB = Foreign Gov. Bond; FE = Firm Equity;

APR = Average Portfolio Return; 1) All figure refer to real rates of return; 2) In per cent;

Source: Own calculations.
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The elasticity of asset substitution has an impact on the long-run steady-state equilib-

rium reached after the 2008 reform. A higher (lower) value for the respective elasticity implies

that the different assets can be more (less) easily substituted. Thus, the tax-induced portfolio

adjustments become more (less) pronounced and create a higher (lower) level of disinvest-

ments in the corporate sector. The latter results in a stronger (weaker) negative effect on

the long-run steady-state equilibrium. Accordingly, the aggregate output, investment and

employment are lower (higher), the higher (lower) the applied value for the elasticity of asset

substitution. For a 2 (10) per cent variation in the value of the elasticity, the discrepancy in

long-run macroeconomic outcomes appears at the second (first) decimal place. In summary,

the discrepancies are more accentuated for long-run output, investment and employment but

less pronounced for long-run household consumption and welfare.

Table 10: 2008 Reform, Foreign Firm-Ownership 40%

1% Higher Elasticity
of Asset Substitution

1% Lower Elasticity
of Asset Substitution

All figures in % Total
Corp.
Firm

NC-
Firm

Total
Corp.
Firm

NC-
Firm

Production (GDP) 0.832 +0.012 2.353 0.848 +0.039 2.351
Gross Investment 1.742 +0.595 4.220 1.779 +0.643 4.235
Employment 0.366 -0.465 2.961 0.371 -0.449 1.947
Debt-Equity Ratio — +4.610 2.673 — +4.558 2.637

HH Consumption1) -3.891 / +1.042 -3.874 / +1.044

Tax Revenues1),2) -30.52 / -7.216 -30.48 / -7.183

Welfare3) -1.076 / -1.809 -1.068 / -1.79

5% Higher Elasticity
of Asset Substitution

5% Lower Elasticity
of Asset Substitution

All figures in % Total
Corp.
Firm

NC-
Firm

Total
Corp.
Firm

NC-
Firm

Production (GDP) 0.800 -0.039 2.358 0.881 +0.093 2.345
Gross Investment 1.669 +0.502 4.190 1.857 +0.742 4.266
Employment 0.356 -0.494 1.988 0.382 -0.418 1.919
Debt-Equity Ratio — +4.713 2.746 — +4.452 2.563

HH Consumption1) -3.924 / +1.038 -3.838 / +1.047

Tax Revenues1),2) -30.61 / -7.284 -30.39 / -7.121

Welfare3) -1.091 / -1.834 -1.053 / -1.770
1)short-/long-run changes; 2)in Bil. Euro; 3)in % of GDP / wealth of HH

Source: Own calculations.

A.2 Elasticity of Inter-temporal Substitution

The variation in the elasticity of inter-temporal substitution has no impact on the long-run

steady-state equilibrium reached after the reform. The long run estimates for production,

investment and employment are of an identical size despite the change in the respective

28



elasticity value. In addition, the resulting shift in household consumption and welfare is very

limited. In the case of a 5 per cent higher (lower) elasticity of inter-temporal substitution,

the drop in short-run consumption becomes slightly more (less) pronounced, while the long-

run consumption profile remains the same, explaining the moderate decrease (increase) in

welfare.

Table 11: 2008 Reform, Foreign Firm Ownership 40%

1% Higher Elasticity of
Intertemp. Substitution

1% Lower Elasticity of
Intertemp. Substitution

All figures in % Total
Corp.
Firm

NC-
Firm

Total
Corp.
Firm

NC-
Firm

Production (GDP) 0.840 +0.025 2.352 0.840 +0.025 2.352
Gross Investment 1.761 +0.619 4.227 1.761 +0.619 4.227
Employment 0.369 -0.457 1.954 0.369 -0.457 1.954
Debt-Equity Ratio — +4.581 2.653 — +4.587 2.657

HH Consumption1) -3.897 / +1.043 -3.867 / +1.043

Tax Revenues1),2) -30.52 / -7.199 -30.47 / -7.199

Welfare3) -1.072 / -1.803 -1.072 / -1.802

5% Higher Elasticity of
Intertemp. Substitution

5% Lower Elasticity of
Intertemp. Substitution

All figures in % Total
Corp.
Firm

NC-
Firm

Total
Corp.
Firm

NC-
Firm

Production (GDP) 0.840 +0.025 2.352 0.840 +0.025 2.352
Gross Investment 1.761 +0.619 4.227 1.761 +0.619 4.227
Employment 0.369 -0.457 1.954 0.369 -0.457 1.954
Debt-Equity Ratio — +4.572 2.644 — +4.598 2.667

HH Consumption1) -3.957 / +1.043 -3.807 / +1.043

Tax Revenues1),2) -30.63 / -7.199 -30.34 / -7.199

Welfare3) -1.072 / -1.803 -1.071 / -1.801
1)short-/long-run changes; 2)in Bil. Euro; 3)in % of GDP / wealth of HH

Source: Own calculations.
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