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COST OF CAPITAL AND EFFECTIVE TAX RATES:
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Faculty of Economic, Management and Social Sciences
University of Namur
Rempart de la Vierge 8, B-5000 Namur (Belgium)
E-Muil: annick hespel@fundp.ac.be; michel mignolet@fundp.ac.be

ABSTRACT

The marginal effective tax rate provides an aggregate measure of the distortions caused by the
tax systern on resources allocation, essentially on investment and saving. The main variable
underlying this concept is the user cost of capital. This chapter puts forward the methodology
for measuring effective tax rates and surveys the main contributions to the theory. Direct
extensions deal with more complicated tax devices in domestic and international settings,
investment incentives, economic depreciation, spatial productivity differentials and reporting
conventions. The literature also refers to the average effective tax rate and effective tax rate on
income from any factors of production.,

1. Introduction

The marginal effective tax rate concept has become a widely used tool in
literature. It provides an aggregate measure of the distortions caused by the tax system on
resources allocation, essentially on investment and saving and has given rise to numerous
applications for more and more countries.

The main variable underlying the marginal effective tax rate is the user cost of
capital. First developed by Jorgenson (1963), it does not only include the cost of
financing new investments but it also accounts for statutory tax rates, the economic
depreciation rate of the asset, public allowances and inflation. In the seminal work of
King and Fullerton (1984), largely inspired by King (1977), the user cost of capital was
used to calculate marginal effective tax rates for domestic investments while accounting
for corporate as well as personal taxes. Different assets, industries, sources of finance and
ownership categories were compounded to provide a comparison on the way taxes affect
the incentives to save and invest. The methodology was applied to the United Kingdom,
Sweden, Germany and the United States. Even though Boadway, Bruce and Mintz’s
(1984) approach is based on the small open economy assumption in order to fix the cost
of finance, the first contribution considering foreign direct investment was that of
Alworth (1988). Assuming a multinational company composed of a parent and a single
subsidiary, Alworth (1988) essentially extended the marginal effective tax rate concept to
international double taxation systems and multiple financing policies. The last decade,
the major improvements consisted in extending the multinational structure of companies
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as well as relaxing some common assumptions stch as for instance perfect competition,
certainty, symmetric tax treatment of profits and losses and homogeneous space.

The purpose of this chapter is to develop the methodology underlying the
marginal effective tax rate concept and to survey the main extensions brought to the
theory. It is vain to hope to provide an exhaustive overview of the literature. We rather
intend to give an insight of the main developments making explicit the concepts of user
cost of capital and effective tax rate. Boadway and Shah’s (1995) contribution provides
us with valuable help. Moreover, their paper already discusses a large number of
extensions regarding namely the implications of tax holidays, monopoly behaviour,
adjustment costs, loss offsetting, risk, inflation and investments in different types of
assets. '

The remainder of this chapter is organised as follows. The second section sets out
to define the marginal effective tax rate on income from capital. The third section
analyses its two components: the before- and after-tax rates of return. The former rate
corresponds to the concept of the user cost of capital. The last two sections provide an
overview of major extensions. In section four, we focus on direct extensions to the basic
model dealing with more and more complicated tax devices in domestic and international
settings, investment incentives, economic depreciation, spatial productivity differentials
and reporting conventions. Section five takes a step back and puts the question into
perspective: the marginal effective tax rate is compared to the average effective tax rate
and the approach is widened to allow multiple production factors to be considered.

2. The marginal effective tax rate

The marginal effective tax rate is the rate of tax that summarises all income and
wealth taxes levied on the return of an additional unit of capital. It is a statistic
aggregating the numerous taxes and rules involved in determining taxable income.

Consider an individual who provides funds to a firm planning to invest. All
methods for determining the marginal effective tax rate are based on two rates of return,

o p, the pre-tax real rate of return on investment earned by the firm;
® and s, the post-tax real rate of return to the saver.

The difference between p and s is called the total tax wedge symbolised by W. In
the absence of taxes, p equals s. However, levying corporate and personal taxes results in
the saver earning a smaller return, s, than the one received by the investor, p.

Wioa =P —$

To distinguish the effect of corporate taxes from personal ones, let r be the real
return obtained on the capital market. It is the net-of-corporate tax return that the firm has
to pay to the saver before this latter has met personal tax liabilities. The tax wedges
relating to corporate and personal taxes are computed as follows:

W

corporate — P —F
Wper.mna[ =F—5
An illustration of these concepts and their impact on investment and saving is

given in Bovenberg, Andersson, Aramaki and Chand (1992) for closed as well as open
economies. The latter case is depicted here.
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In a small, open economy, international capital markets fix the domestic market
return at the rate of return on world capital markets »'. The investment demand curve is
downward sloping owing to the assumption of decreasing marginal returns while
household saving increases with the yield obtained. Without taxes, both the before- and
after-tax returns coincide with r, the investment level is 7, and the domestic saving S,
The difference between 7, and S, accounts for investment funds provided by foreigners.

Figure 1: The tax wedge in a small open economy
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Source: Bovenberg, Anderson, Aramaki and Chand (1992), p.292.

The case depicted here is the one of a negative current balance. The introduction
of corporate taxes requires the investment to produce a higher gross return in order to
keep r constant. Consequently, the investment level reduces to /,. Likewise, personal
taxation decreases the net-of-tax return on saving such that the level of domestic saving
is now ;. The personal and corporate tax wedges, depicted respectively by surfaces 4
and B, measure the efficiency losses resulting from taxes. Indeed, investment units 7, /,
and saving units S, S, are now crowded out even though they were initially profitable.

To convert the measure to an effective tax rate, the tax wedge is divided by either
the pre-tax rate of return p or the after-tax rate of return s. In the former case, the
marginal effective tax rate is a « tax-inclusive » indicator in' which the denominator

denotes the net income received as well as taxes paid. In the latter case, the measure is
said to be “tax-exclusive™. '

p-—=s
P

[ =

inchisive

3. The before- and after-tax rates of return, p and s

In sub-sections 3.1 and 3.2, we focus on the methodology built up to determine the
before-tax rate of return on investment and the after-tax rate of return on saving.

3.1. The before-tax rate of return, p

The before-tax rate of return, p, is gxpressed as the difference between the user
cost of capital and the true economic depreciation rate of the asset.
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The user cost of capital is the central parameter of the approach and is commonly
derived in the context of the dynamic neo-classical theory of the firm, that is the standard
framework in literature. It focuses on the marginal unit of capital that, just profitable,
equalises its return and cost. Consequently, the user cost of capital expresses the
minimum rate of return an investment must yield before taxes in order to be just
profitable. Deriving this parameter amounts to determining what the required marginal
product of capital is to cover all costs relating to the additional unit invested. The
following approach, borrowed from Boadway and Shah (1995), relies on the behavioural
problem of the firm in the presence of taxes and assumes investment in depreciable
capital.

Considering a partial equilibrium model, the firm’s overall optimisation program
consists in choosing an investment strategy that maximises its shareholders’ wealth, that
is the equity value of the firm. The production function F(K)® is strictly concave and the
capital stock is denoted K., P and Q respectively express the price of output and capital.

In a closed and competitive environment with no adjustment costs, we assume that
firms face two sources of finance: debt issue and retained earnings. Temporarily, we
neglect new share issue. For convenience, statutory tax rates are supposed to be time-
invariant, there is perfect certainty and all prices are uniform over time. There is no
corporate wealth tax. In such a context, the capital market equilibrium requires that the
shareholders’ net dividends and capital gains reach the expected nominal after-tax rate of
return on equity. In time t, this condition is written as follows:

PE, =(1_mg)Eto +(1—my)D, (H
where .
° p is the required nomina! after-tax rate of return on equity to existing shareholders;
° £, is the value of equity in the firm in time t;
e m,is the personal tax rate on capital gains (converted in an effective accrued tax

raie accounting for the benefit of deferral of tax because capital gains are taxed
only on realisation); :

o E, refers to the capital gain resulting in time t;
o m, is the shareholders effective tax rate on dividends taking into account any
systems alleviating or eliminating economic double taxation of dividends®;
® D, is the amount of dividends in time t.
In the absence of new share issue, the dividend stream D, is given by expression
) '
D, = (1=t)PF(K)—(1-$)O,(K; +8K,) +r1ad, + B, —i(1-1)5, (2)
where
® T is the corporate tax rate;
® ¢ is the rate of investment tax credit; _
® K, is the time rate of change in capital stock, that is 8K ,/3t’;
° 8 is the economic depreciation rate of capital which is assumed to be exponential;
® o denotes the tax depreciation rate;
° A, refers to the undepreciated value of capital for tax purposes in time t;
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® B, is the current debt of the firm:
® B: is the time variation in debt of the firm, that is 6B/5t;
® i is the nominal interest rate.

The dividend is the after-tax added value due to capital which is reduced by the
price of new investment net of investment tax credit, increased by tax savings due to
depreciation allowances and finally affected by new debt issue and interest payments on
existing debt. Following Boadway and Shah (1995), for the sake of simplicity, let’s write
the dividend flow as the sum of the cash flow of the firm X and its financial flows with
non-shareholders. ' '

D =X, +B —i(l-1)B, | 3)

The problem of the firm consists in choosing an optimal level for both capital and

debt. In the present model, this would however not give an internal solution®. An

alternative procedure commonly used in literature is treating the decision in two
sequential stages. First, the debt-equity ratio is fixed and then the optimal investment
level is determined. « Since the effective tax rate literature has not been concerned with
financial decisions, the financial structure of the firm has usually been assumed
exogenous despite the fact that tax considerations may well have an influence on the
financing decision. A typical procedure followed (implicitly or explicitly) has been to
take as given the debt-equity ratio of the firm b »”.

b = B/E, | 4)

Given (3) and (4), the capital market equilibrium condition (1) can be rewritten as
follows: '

PE, =(1-m ) E, +(1=m) X, +bE, (1—m,)~(1-m,)i(l-1)bE, (5)

Solving equation (5) for E, gives the equity value of the firm to be maximised.
After some transformations, we obtain expression (6):

= i—-m ‘

E, =[x (b+—5)"ds (6)
f . 1- my

where N is the nominal cost of finance to the firm.

Parameters b, m, and m, being constants, the maximisation problem reduces to a
simpler expression corresponding to the present value of the cash flow:

-t
l_ oo
E =|b+—28| foVe0x ds 7
1-m, ;J '
The discount factor N is given by
P iy
l_mg-i-l(l T)bl-—mg . (8)
P45 1-m,

o,
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or more siniply, according to BOADWAY (1987)%, by

(1) - ‘ ®)

From expression (9) the financial capital cost appears to be a weighted average of
the before-personal-tax costs of equity finance (p/(1- -mg)) and debt finance (i(1-t)). The
weights § and (1-B) express the proportions in which additional investment is financed
by new debt and retained earnings respectively.

Boadway and Shah (1995) extend the approach to new share issue: the discount
factor N has to include the cost of obtaining finance through share issue, just as it
incorporates the cost of using retentions and debt finance. Let ¢ be the nominal net-of-
tax return required by new shareholders. The following expression is obtained for the
nominal financial cost relating to share issue. It is the sum of the real financing cost and
the mflatlon rate 7

o -n{l-m,) ’ (10)

4+
[-m,

The real ﬁnancmg cost paid by the firm is defined as the nominal gross-of-tax
return required by shareholders c/(1-m,) minus the inflation rate which, expressed in
before-tax terms, suffers.taxation at the capital gains tax rate m,, rather than m,. Indeed,
shareholders receive a dividend stream corresponding to the real return plus a stream of
nominal capital gains of 7.as share value rises with inflation®.

Assuming a, the proportion of equity financed from retained earnings, the total
financial capital cost ¥ is given by expression (11):

r(l- )[G MMH (11)

N=Bi(l-t)+(1- B)[a
- m,
This parameter is differently treated in KING and FULLERTON (1984). In their
analysis, the marginal investment unit is totally financed either by debt, retained earnings
or new share issue. So, the discount factor is defined for every finance source. In KING
and Fullerton (1984), when several financing methods are used, a weighted average is
calculated afterwards, directly from the estimated marginal effective tax rates.
Furthermore, they impose an arbitrage condition to derive this financial capital
cost N. In their « fixed-p» case, the investment is supposed to provide the same before-
tax return, whatever the financing method. In their « fixed-r » case, however, the
ultimate providers of funds require the same before-personal-tax return on loans, new
share holdings and undistributed profits. In the developments of Boadway, Bruce and
Mintz (1984), the costs of debt and equity are determined by the interdependence of
world capital markets: the real after-tax return on domestic loans and equity'® received by
foreigners must equal the amount earned abroad on an equivalent investment, given that
exchange rate variations are treated as capital gains for tax purposes.
The equity value of the firm (equation (7)) is maximised subject to expression

(12): |
Arn +M:=(1_¢)Qr(K:+5Kr) (12)




)
|
E

COST OF CAPITAL AND EFFECTIVE TAX RATES 1851

Equation (12) suggests that the investment expenditure to be depreciated for tax
purposes (at a rate o) does not include the investment tax credit'!.

Following the mathematical techniques of dynamic optimisation, the first-order
condition on real investment decision of the firm can be shown to equal:

PF(K) N+5-0'/Q (1-¢)[1—Nm ] | (13)

Q -1 +0

Where time subscripts have been omitted for simplicity.

The last stage consists in deflating P and Q to obtain the real prices of output and
capital, p* and q. The result turns out to be the marginal product of capital required to
cover all costs relating to the additional unit of investment, that is the gross cost of
capital. It is expressed on the right-hand side of expression (14).

PF(K) _(N-m)+(3 -q°/q)(1_¢)[1_ at J | (14)
q 1-71 N+a

Interpretation of expression (14) is as follows. In a world without taxes, (14)
reduces to the sum of two terms: (N - 1) and (5 - q/q). The former expresses the real
financial cost while the latter denotes the true economic depreciation of capital goods.
Every term is measured as a rate. Every rate applies to an investment expenditure of one
monetary unit. The true economic depreciation captures the expected decline in the real
market-value of the asset (3) and corrects it by any real capital gain due to a nominal
increase in capital price in excess of general inflation (-g/g). When taxes are considered,
the income from capital is subject to corporate tax so that the expression is divided by
(1-1) and the net price of investment is reduced by any grants'? including investment tax

credits and tax allowances given for the asset (1—(1))(1—-;—1——)-. Integrating all these
+0 :

parameters makes the gross cost of capital a forward-looking measure to determine the
minimum yield firms are likely to require on investments. '

In order to measure the net cost of capital p, the true economic depreciation is
deducted from the gross cost of capital, as shown in (15):

p=N-m)+C-q “’)a—cb)(l— ot )—<a—q"/q) (15)

1-1 N+a

3.2. The after-tax rate of return, s

The real after-tax yield obtained by the providers of funds expresses the return to
saving, s. Bearing in mind that i, p and o are respectively the nominal before-personal-
tax interest rate on loans, the nominal after-tax rate of return on undistributed profits and
the nominal after-tax rate of return on new shares, s can be expressed as the weighted
sum of the after-tax returns on the three sources of finance.

S=Bi(l—m,-)+(l—B)(ap+(l—a)0)——'n: (16)

where m;, is the personal tax rate on interest receipts.
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4. Direct extensions to the basic model

Since Jorgenson (1963), the major developments of the effective tax rate theory
generally focused on specific parameters involved in the cost 6f capital expression. For
instance, the inclusion of personal taxes and international tax rules alters the expressions
of the financial capital cost N and of the tax rate 1. Other improvements concern the
range of investment tax incentives. The relationship between inflation and the user cost of
capital is another well-discussed issue. When considering different types of investment
assets, for instance nondepreciable as well as risky investments, the expression of the
economic rate of depreciation is adjusted. The cost of capital expression also varies
according to the reporting convention that the tax authorities impose on corporations.
Another extension affecting the capital cost deals with releasing the basic assumption of
homogenous space across regions.

The purpose of this section consists in highlighting how these few topics impact
on the specification of the capital cost and marginal effective tax rate.

4.1. Personal taxation and the cost of capital

From Jorgenson (1963) to King and Fullerton (1984), the developments were still
confined to a closed economy but integrated wealth and personal taxes to corporate
ones™. Consequently, it considered the possible alleviation of economic double taxation.

Economic double taxation occurs when the same revenue is taxed twice, within
the corporate sector and at personal level. Integration of personal taxes with corporate
taxes provides a means of relieving this double taxation. It depends however on the tax
system in use. Under the classical system, the tax liability of the company is supposed to
be independent of that of its shareholder. In this case, no double tax relief is granted. The
three other systems, however, provide alleviation. The imputation system allows
shareholders to credit all or a proportion of the corporate tax against their personal tax
liability. Under the dividend deduction principle, the company can deduct from its tax
base a part of the profits for distribution. Finally, in the split-rate mechanism, distributed
profits are taxed at a lower rate than retained earnings.

King and Fullerton (1984) implement these mechanisms using a specific variable: -

the opportunity cost of retaining earnings in the parent company in terms of gross
dividends to shareholders. It represents the before-personal-tax amount obtained by
shareholders after that the firm has distributed one unit of profit net-of-corporate tax. In
other words, it denotes the opportunity cost of retained earnings in terms of dividends
forgone. Of course, N and p are influenced by any value of this opportunity cost when
investment is financed (at least partially) by new share issue.

In Boadway and Shah (1995), such a specific variable is implicitly introduced in
m,, the effective personal tax rate on dividends. It integrates the personal statutory tax rate
with the rules preventing economic double taxation™,

4.2. International taxation and the user cost of capital

The cost of capital was given an international dimension with the introduction of
foreign investments. First limited to foreign direct investments, multinational’s operations

- |
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were then considered to be performed through intermediary companies. Moreover, given
the actual range and complexity of international tax rules and practices, the impact of
some of them has been analysed in depth. Sub-section 4.2 is aimed at developing the
above mentioned topics in connection with international taxation and the cost of capital.

4.2.1. Foreign direct investments

The complex matter of international taxation was introduced by ALWORTH
(1988). In this contribution, a-domestic firm invests abroad (in the so-called host or
source country) through a wholly owned foreign subsidiary and obtains the funds from
domestic personal shareholders (located in the so-called home or residence country). In
that context, the variable T becomes an effective tax rate, that is a combination of the
domestic and foreign countries’ statutory corporate tax rates and the rules alleviating
international double taxation. Such double taxation occurs when different jurisdictions

- tax the same revenue.

In the event of repatriation from the foreign affiliate to the parent company, the
revenue is indeed likely to be subject to corporate tax in both the host and residence
countries and may, in addition, suffer a withholding tax. Nevertheless, it generally
benefits from double tax agreements that specify a method to avoid international double
taxation: the exemption, deduction and credit systems. In the first case, the revenue is
simply exempt from tax in the domestic country. According to the deduction principle,
the latter country considers as tax base the total revenue generated by investment minus
foreign taxes. Finally, under the credit mechanism, the domestic tax base is the full
revenue generated by the affiliate but taxes paid abroad can be totally or partially used to
reduce the domestic tax liability. If the foreign tax is higher than the domestic one, a
situation of excess credit (or "overspill") is said to occur and generally implies no
reimbursement of the surplus of the foreign tax liability on the domestic tax. The two
latter systems may occur with or without deferral®.

Another effect of considering foreign subsidiaries’ investments is the enlargement
of the financing methods. In Alworth (1988), the subsidiary may choose either an
autonomous financing policy or a parent-dependent one. The former possibility refers, as
in King and Fullerton (1984), to borrowing locally, using retained benefits or even
issuing new shares'®. Otherwise, the parent company can provide the subsidiary with the
funds by granting a loan or buying its shares. In turn, the parent company supplies the
finance either by borrowing from a bank, using undistributed profits or issuing new
shares. Each of these nine financing methods corresponds to a specific - possibly
different - cost of finance V.

Using a similar approach as Alworth's (1988), KEEN (1990) also highlights the
impact of taxes on multinationals’ investment decisions and identifies a policy achieving
full neutrality in international corporate taxation. In a context of increasing integration of
capital markets and tax reform, his work has been used in the OECD (1991) study. The
latter intends to emphasise the effects on capital movements of differences in national
corporate tax provisions. Such investment location problems and the need to strengthen
corporate tax harmonisation among European countries are also largely discussed in the
report of the Ruding Committee'”. JUN (1995} also focuses on how international tax
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rules affect the cost of capiial of U.S. foreign subsidiaries compared with U.S. domestic
firms, local firms of foreign markets and other multinationals established abroad.

These works and other ones like Mignolet (1998a) highlight some counter-
intuitive results. A lowering of corporate tax rate in the source country may keep the cost
of capital unchanged. It may even increase it. The former case occurs when the credit
method without deferral is applied and when there is no "overspill". Indeed, when there
is no excess credit, it is the Treasury of the residence country rather than the parent
company that benefits from the lowering of the tax rate in the source country. Decreasing
the corporate tax rate gives rise to an increase in the capital cost when the affiliate
finances the investment by borrowing and when the residence country applies the credit
system with deferral. The explanation is the following. Interest payments are (at least
partially) deductible from tax base. A lowering of the corporate tax rate diminishes the
tax savings due to interest payments and therefore increases the financial capital cost N.
With the increase of this discount rate, the present value of depreciation allowances is
reduced. Combining both effects results in a capital cost increase.

4.2.2. The use of intermediary companies

Limited to a simple binational group of companies, Alworth’s (1988) model has
been extended to include intermediary companies aimed at intercepting the funds flowing

* from the parent company tq its subsidiary and vice-versa. These extensions concern the

practice of treaty shopping and the intermediation of tax-aided finance companies.

A) Treaty shopping

The practice of treaty shopping consists in setting up intermediary subsidiaries in

countries with profitable double tax treaties in order to benefit from these agreements.
The process is the following: a parent company located in country A wishes to establish a
subsidiary in country C. However, the absence of double tax agreement between both
countries would result in the group supporting high taxes when repatriating income.
Locating an intermediary firm in a state B that has concluded double tax agreements with
both countries A and C allows a reduction of this tax burden.

Pierre (1996) develops the marginal effective tax rate integrating the possibility of
treaty shopping. The presence of a third company that intercepts repatriated dividends is
reflected in the effective tax rate variable 1. Even more complex than in Alworth (1988),
this parameter now takes into account the three countries’ statutory tax rates, withholding
taxes and the double tax mechanisms applied in both the domestic and intermediary
locations.

B} Intermediation of tax-aided finance companies
- Over the last decades, international tax planning also consisted in taking
advantage of the favourable regimes granted in some European countries to
multinationals’ treasury centres. Indeed, owing to their numerous tax advantages, these
centres offer the opportunity to invest abroad at a low cost and twrn out to be a powerful
financing tool of multinationals’ foreign investments.
Hespel (1997) highlights the advantages of providing foreign subs1d1arles with
investment funds through a Belgian coordination centre. This study has recently been
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extended by Hespel, Mignolet and Pierre (1998) to other famous finance structures in
Europe: the Dutch finance company, the Irish IFSC and the Luxembourg company
coupled with Swiss finance branch. The study answers the following question; where to
Jocate the treasury centre in order to minimise the cost of capital? The results vary with
the subsidiary’s location country and the double tax alleviation mechanism implemented
in the domestic country.

4.2.3. International tax rules and practices

The Titerature deals with many issues on international tax rules and practices as
well as their consequences for tax policies. Some contributions are evoked below.

- Leechor and Mintz (1992) measure the cost of capital when the credit with
deferral method is implemented in the location country of the parent company. They
show that deferral affects multinational’s investments and financing decisions depending
on the statutory tax rates of the host and domestic countries but also on any differences in
tax bases and on the amount of dividends repatriated. According to them, the famous
Hartman theorem'® according to which « subsidiary investments financed at the margin
by retentions are only influenced by the host country tax system even if remitted
dividends are taxed by the home country »" holds only when both countries have similar
corporate tax bases. |

Using the model in Sinn (1991 and 1993) and Hines (1994), Weichenrieder (1996)
analyses anti-tax-avoidance provisions that prevent the deferral or exemption of passive
investment income. The U.S. Subpart-F legislation can be cited in that respect. It
stipulates that the profits of U.S. foreign subsidiaries arising from holding financial assets
(passive income) bear U.S. taxation even if they are maintained abroad. Another anti-tax-
avoidance provision consists in allowing foreign passive income only up to a proportion
of active income (profits arising from production or trade). In the event of limit
overstepping, all profits are treated as if repatriated. It emerges from the study that such
provisions may lower the cost of capital of foreign firms and restrictions on the relative

volume of passive income may increase the size of foreign subsidiaries.

In his paper ontransfer pricing, double taxation and the cost of capital,
Weichenrieder (1995) discusses another tax-saving device. It turns out to be indeed
interesting for a subsidiary located in a high tax country to shift profits to its parent by
underpricing its intra company sales and overpricing its intra company purchases. By
fixing a maximum amount of profits to be shifted, the author comes to the paradoxical
result that, if profits are high enough to allow a dividend distribution in addition to profit
shifting, an increase in foreign dividend taxation implies a lower cost of capital. In that
respect, consider the reduction of dividend distributions as the affiliate’s investment
source of fimance. With higher withholding taxes, the parent company has to forgo fewer
dividends in order to provide the subsidiary with the same amount of funds. Hence, the
financial cost decreases and so does the cost of capital. '

By lowering the corporate tax rate from 46% to 34%, the U.S. Tax Reform Act of
1986 caused many multinationals to switch to an excess credit position. In this context,
Altshuler and Fulghieri (1994) analyse how the required rate of return on foreign
investments is altered when parent companies switch to and from excess credit positions.
The Tax Reform Act of 1986 also strengthened the rules on interest allocation between
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foreign and domestic source income. It is required that the parent allocates interest
expenses to U.S. and foreign source income on a consolidated basis according to the
distribution of U.S. and foreign assets. Consequently, as a multinational with excess
credits pays no tax to the U.S. treasury, it is not able to deduct the interest expenses
attributable to foreign investment. This loss of interest tax shields increases the required
marginal product of debt-financed domestic and foreign investments. Moreover, U.S.
companies undertaking new investments turn out to be disadvantaged compared with
foreign corporations that do not have to allocate interest expenses. The impact of such
measures on the financing methods of foreign and domestic investments are considered
namely in Froot and Hines (1994) as well as in Altshuler and Mintz (1995).

4.3. Tax incentives and the cost of capital

This sub-section starts with outlining general investment incentives such as
investment tax credits, depreciation allowances and capital grants. Tax holidays also
belong to the range of tax incentives aimed at encouraging investments. The issue of loss
offsetting is worth analysing too.

4.3.1. General investment incentives

Tax incentives allow a reduction of investment cost. To identify these advantages

~in the capital cost expression presented in BOADWAY and SHAH (1995), let’s express

equation (14) as follows:
2 .F'(K)_(N*at)+(5~qa/q) B _l ot
g - 1-t 1:1 ((b +d ¢)N+0‘.ﬂ

The last term in brackets refers to the marginal investment expenditure: 1
monetary unit minus public incentives. Investment tax credits (¢) as well as the present
value of the tax benefits due to depreciation allowances are taken into consideration.

King and Fullerton (1984) and Alworth (1988) integrate capital grants as well.
They model investment incentives as f;,4* + f;1 + fig. A* refers to the present value of
tax savings from standard depreciation allowances; f|, f, and f; express in turn the
proportion of investment expenditure qualifying for standard depreciation allowance,
which is entitled to immediate expensing and on which a capital subsidy can be granted
atrate g. - ‘

4.3.2. Tax holiday

A tax holiday refers to an investment incentive involving parameters varying in
time. To attract foreign companies, some governments do indeed provide tax exemptions
for a fixed period. The cost of capital with respect to such a provision is given in
Boadway and Shah (1995)%. Investment tax credits are neglected here.

a

(N, —m)+({ g, /f;r,)(l_zf)Jr f,

l-1, 1-1,
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where
® 1, is set equal to O during the tax holiday period; it is equal to T otherwise;
® Z, is the present value in time t of future tax depreciation allowances per dollar of

‘gross investment. It takes into account the carryforward provision from the tax
holiday to the taxpaying period of accumulated tax savings as well as the variable
discount rate. To determine the value of Z, for investments undertaken during the
tax holiday period, a different discount rate is used for annual tax savings relating
“to the tax holiday period and to the non-tax holiday period,

° the last term reflects the fact that an additional cost of holding an incremental
monetary unit of capital is the pestponing of the purchase of capital that will
increase future tax savings by Z',(=82/5¢) [see Boadway and Shah (1995), p.64].
Mintz and Tsiopoulos (1994) focus on the extent to which U.S. multinationals’

affiliates in Europe can take advantage of tax holiday incentives. The issue is of great
interest as U.S. firms with no excess credits are subject to corporate taxation on foreign
source income. The authors develop the user cost of capital under different scenarios : no
tax holiday and excess credits, no tax holiday and no excess credits, a tax holiday and
excess credits, a tax holiday and no excess credits. They show that in any credit position,
the tax holiday decreases the effective tax rate on capital but the reduction is far greater
in the presence of excess credits. The U.S. government is said to claim back about one
half of the incentives granted by CEE countries; in this case, the tax holiday is a little
effective tool for attracting U.S. affiliates.

4.3.3. Loss offsetting

Generally, tax authorities do not treat profits and losses symmetrically. Indeed,
while profits are subject to tax, there is no reimbursement in case of losses. This
phenomenon is partially offset by carryback and carryforward provisions that enable
firms to write off current losses against past or future profits. With the former provision,
the period is limited in time so that the loss offsetting system may not be complete.

Basing his work on the 1979-1981 aggregate data available for Canadian
industries, Mintz (1988) shows that the extent to which losses can be used to shelter
taxable income affects the marginal effective tax rate. It depends on the status of the
firm: taxpaying firms using all deductions and credits immediately, nontaxpaying firms
at the time of investment expecting to use marginal tax losses slowly over time, and
finally risky start-up firms having few past losses and being uncertain of their tax
position in the years following investment. Especially if future returns are highly risky,
the latter category of firms turns out to be heavily penalised by imperfect loss offsetting
since fast write-offs and deductions cannot be used.

4.4. Inflation and the user cost of capital

Even though the calculation of effective tax rates takes as exogenous the inflation
rate, a common interest found in literature concemns the impact of varying inflation rates -
on effective tax rates. .

In theory, this relationship is ambiguous. Indeed, on the one hand, inflation
reduces the present value of depreciation allowances since it is calculated on a historic
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rather than replacement cost basis. On the other hand, inflation affects the cost of finance
either positively or negatively. According to Cohen, Hassett and Hubbard (1997), the
sign of this relationship depends on whether the economy is closed or open. The authors
conclude that inflation increases the real cost of equity finance in a closed economy
while it is neutral in an open economy. As regards the cost of debt, in an open economy,
it is unambiguously reduced in the presence of inflation owing to the interest deduction
allowance within the firm. In a closed economy, however, considering that personal
investors are taxed on nominal interest receipts may offset this reduction. Hence, the
impact of inflation on the cost of debt in a closed economy depends on the level of the
corporate and personal inferest tax rates. Indeed, the gain stemming from interest
deductions is calculated using the corporate tax rate while the level of the additional tax
faced by the mdividual is contingent upon the interest personal tax rate.

Consequently, the user cost of capital increases with inflation when equity is used
as a source of finance while the relationship is ambiguous in the case of debt finance.
With such indeterminacy, empirical studies turn out to be helpful. The comparative study
of King and Fullerton (1984) shows a positive relationship between inflation and
effective tax rates. Thus, a reduction in the general rate of inflation creates an incentive
on the margin for a higher level of capital accumulation. The same observation follows
from Boadway, Bruce and Mintz (1984) and the OECD (1991) study.

The effect of inflation varies, however, across investment categories. King and
Fullerton (1984) find that effective tax rates on income from depreciable capital rise with
inflation while those for inventories fall slightly. For Boadway, Bruce and Mintz (1984),
effective tax rates increase slightly for depreciable assets, significantly for inventories,
and fall for land. The case of inventories is of particular interest. With FIFO accounting
and inflation, the cost of capital is expected to increase. Indeed, as the oldest units are
removed from stock, the most expensive units constitute the taxable value.

Finally, we may not neglect the impact of inflation on investment incentives. Let’s
just mention that lowering tax rates may slow down the tax base enlargement effect due
to inflation. Moreover, accelerated depreciation allowances enable a reduction in the loss
of value of future depreciated amounts. In that respect, investment tax credits are even
more valuable as immediate write-offs simply cancel any effect of inflation.

4.5. Investment assets and the cost of capital economic depreciation

In addition to the capital cost for depreciable assets, Boadway and Shah (1995)
developed the user cost for non-depreciable capital (land), inventories and non-renewable
resources. Determining the cost of capital for land simply requires setting to zero the
asset depreciation rate § and the tax allowances rate «. For the other cases, the reader is
advised to refer to the authors’ contribution® owing to the specific assumptions set to
tackle the problem,

Risk is another distinctive criterion of investment categories. The model in
Boadway and Shah (1995) considers non-risky investment assets. However, the
incorporation of risk-in the marginal effective tax rate is largely dealt with in literature.
Moreover, to really assess tax distortions under uncertainty, we cannot leave out the issue
of irreversible investments. Finally, capital-type specific adjustment costs are considered.
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4.5.1. Risky investments

" Bullow and Summers (1984} identify two types of risks in connection with an
investment asset : :

! income risk, that is uncertainty regarding the future level of net revenues owing to
variations in demand and output prices;
® capital risk, that is uncertainty regarding the economic rate of depreciation owing

to a stochastic physical rate of depreciation as well as an unknown future supply

price of capital.

The main conclusion of risk incorporation is the following™: under a full loss
offset tax system, income risk totally cancels as it is shared in by the government through
fluctuations in its tax revenue. Indeed, a reduction in income is followed by a
corresponding reduction in tax liability. Moreover, taxable losses are used to reduce
future tax bases as carryback and carryforward provisions are supposed unlimited in
time. The result is quite different as regards capital risk because depreciation schedules
for tax purposes are predetermined at the time of investment and are not adjusted for
changes in depreciation rates. :

To compensate for the risk they bear, investors require risk premia. The one
possibly* dealing with income risk is to be added to the investment return while the
capital risk premium contributes to increasing the depreciation rate. Consequently, the
~user cost of capital or minimum return required on investment projects is positively
affected by risk. Besides, SHOVEN and TOPPER (1992) emphasise that risk premia are
extremely important components of the cost of capital. In their implementation results, it
is indeed the low cost of risk capital that provides Japan with a large cost of capital
advantage relative to Canada and the United States while tax factors play a relatively
minor role. :

4.5.2. Irreversible investments

It is quite illusory to consider that investments are fully reversible. As industrial
investments are generally valuable in a certain type of production, their conversion to
alternative uses is at least costly, if not impossible. In such circumstances, the ability to
delay an additional investment unit in order to obtain new information on the future
evolution of economic variables has a certain value. As emphasised by Pindyck (1988
and 1991), it is equivalent to a financiul call option, the value of which is determined by .
two components working against each other: the beneficial effect of getting new
information and the loss of current operating profits resulting from postponing the
investment. The option value represents the opportunity cost of sinking resources in the
investment unit and must be included as part of the cost of investment.

In addition to risk, the issue of irreversibility impacts on the relationship between
uncertainty and the user cost of capital. McKenzie (1994) generalised Jorgenson’s user
cost of capital to a risky environment with irreversible capital. To show that the marginal
effective tax rate is larger for irreversible investments, his analysis was based on four
types of risks : systematic and unsystematic income and capital risks. When investments
are risky but fully reversible, the author talks about systematic capital and income risks.
Unsystematic income and capital risks respectively relate to variability in demand and
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capital price and arise upon counsidering risky and irreversible investments. Basing on the
approach of Bertola (1988) and Bertola and Caballero (1991), McKenzie (1994) argues
that the marginal effective tax rate increases in all four types of risk, while under full loss
offsets and reversibility, it is only impacted on by systematic capital risk.

4.5.3. Adjustment costs

Adjustment costs in connection with installing new capital refer to the fact that
higher rates of investment imply a loss of output. Indeed, to set up new capital, resources
must be diverted from production and a certain length of time is necessary to achieve a
new long run equilibrium. Ignoring adjustment costs amounts to overstating the
adjustment speed and incorrectly assessing the effects of policy changes.

The importance of such an issue in determining marginal effective tax rates is
dealt with in Boadway and Shah (1995) but also in Goulder and Thalmann (1991). They
define the marginal cost of a physical unit of investment for share¢holders as the share of
investment cost not financed by debt, net of investment tax credit and depreciation
allowances, plus the marginal adjustment cost. Indeed, adjustment costs decrease profits
and then dividends. Hence, the capital cost increases.

4,6. The “spatialized” user cost of capital

The various works on the user cost of capital have been developed considering
undifferentiated space. By releasing this assumption, Mignolet (1998b) intends to extend
the theoretical framework to regional differences in productivity and factor prices as well
as to imperfect competition.

Spatial productivity differentials are apprehended using some specialised
* literature. The basic capital cost is multiplied by an index expressing productivity in a
given region relative to a benchmark entity. The index is assumed to capture all factors
explaining productivity variations across locations namely interregional differences in
factor endowments on the one hand, and localisation and urbanisation economies related
to the number of nearby firms, on the other hand. Likewise, regional differences in factor
prices are taken into consideration through the relative price of an asset in the given
region to the benchmark entity.

The framework of competitive analysis used for measuring the cost of capital is
not the most appropriate. The author discusses this question. In order to illustrate how
some market power affects the analytical expression of capital cost, he considers two
limiting cases: a pure monopoly for the commodity market and a pure monopseny on the
capital market.

- 4.7. Reporting conventions and the cost of capital

Corporate behavior and tax incentives generally depend on the institutional and
legal constraints faced by corporations such as, for instance, the reporting convention to
which a corporation tax is required to adhere. Kanniainen and Stdersten (1995} studied
the economic effects of such conventions on the capital cost.
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Uniform reporting and separate reporting coexist. The former convention requires
that the tax balance sheet drawn up for the tax authorities coincides with the commercial
balance sheet drawn up for the shareholders. Under the latter principle, both balance
sheets may diverge.

These principles imply that different limits are imposed on dividend remittances,
essentially when economic and tax depreciation rates do not equal, and lead on to
different capital cost expressions. From these expressions, it can be seen that different tax
rates determine the capital cost under both reporting conventions: the corporate tax rate
on retained earnings cannot be used as an investment incentive in the case of uniform
reporting while it proves to be a useful policy tool under separate reporting.

5. Taking the extensions to the basic model a step further

The marginal effective tax rate described in the above sections summarises taxes
on capital income resulting from an additional unit of investment. When releasing the
basic assumption of marginal investment, the concept of average effective tax rate is
referred to in literature. Some authors also extend the range of taxes to include not only
capital income taxes but also taxes on any factor of production. Section five deals with
developing the main arguments regarding these concepts.

5.1. The average effective tax rate

Even though the theory on effective tax rates has largely been developed
considering additional investments, the concept of average effective tax rate has deserved
some interest. Defined as the ratio of a year’s taxes to income, it measures the tax burden
on existing investments. On the other hand, the marginal effective tax rate captures the
incentives to use new capital. These definitions imply that legal complexities such as
graduated tax schedules, depletion allowances and export subsidies are automatically
accounted for in average effective tax rates while they are hardly introduted in the
marginal measure. Differences in both rate estimates turn out therefore to be quite
understandable. Besides, Fullerton (1984) provides 11 reasons explaining estimation
disparities and specifies the purpose for which each rate is best suited.

Slemrod (1987) emphasises the discrepancy between marginal and average
effective tax rates in a steady state. His contribution focuses on the contradictory claim
that a tax reform may reduce the corporate marginal effective tax rate while at the same
time substantially increase the steady state tax revenue or average effective tax rate. This
assertion depends on the level of two rates: the real after-tax discount rate introduced in
the marginal effective tax rate and the growth rate of economy which alters the average
measure. Indeed, the higher the latter rate or the higher the investment tax credits®, the
more taxable income is reduced. If the growth of rate of economy exceeds the real
discount rate, it is shown that a policy decelerating tax rebates may imply the above
contradictory result.

Hulten and Robertson (1982) provide historical estimates of average and marginal
effective corporate tax rates. They show a variable relationship pattern between both
rates. Gravelle (1985) considerably criticises their results, claiming that the marginal
effective tax rate has tended to lie considerably below the average rate. Using the notion
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of change in Tobin’s average q, Iwamoto (1992) proposes a theoretical explanation for
the relationship between these rates. The main idea underlying his approach is the
following: because it measures the tax burden on existing capital, the average effective
tax rate includes changes in asset price in case of uneven tax treatment of old and new
capital. For instance, an investment subsidy granted to new capital reduces the
attractiveness of holding old capital and decreases its market value. In contrast, the
marginal effective tax rate disregards the asset price change as it refers to new capital
only. Iwamoto (1992) therefore defines thé average effective tax rate as the sum of the
marginal effective tax rate and the asset revaluation rate. The latter rate expresses the tax
revenue created by reducing the market price of existing capital and is defined using
Tobin’s average q, the ratio of the market valuation of capital to the replacement value of
capital.

5.2. Effective tax rate on income from any factor of production

Because the marginal effective tax rate is a summdry statistic of the taxes relating

to capital income only, it does not provide a reliable tool to determine investment
locations. Indeed, according to Gerard, Beauchot, Jamaels and Valenduc (1997), such
decisions are contingent upon other tax parameters as for instance statutory charges in
connection with labour costs (which are basically employers’ contributions to social
security). So, they extend King and Fullerton’s (1984) approach to include tax
parameters dealing with the use of labour resources, in addition to capital ones. The
marginal effective tax rate is turned into a marginal effective statutory charge that
actually measures the effective tax on the marginal added value. Applications of their
model to European Member States reveals that social charges dominate capital income
taxes and turn out to be the major determinant of the required minimum return in each
possible location. The relevance of this result is nevertheless contingent upon the
elasticity degree of factors supply. |
Similarly, Boadway, Chua and Flatters (1995) measure marginal effective tax
rates in the presence of indirect taxes. Indirect taxes are seldom thought of as altering
investment incentives. In some countries however, they provide the government with a
large part of its revenue, for instance roughly one half in Malaysia. Investment location
decisions should therefore take such information into consideration. In this context, the
authors enlarge the marginal effective tax rate concept to import taxes, sales taxes, export

‘subsidies and excise duties.

According to McKenzie, Mintz and Scharf (1997), the approach of Gerard,
Beauchot, Jamaels and Valenduc (1995) only allows to apprehend the impact of taxes on
capital investment location and is, moreover, inappropriate as it tends to overestimate the
effective tax rate on capital for non-capital intensive firms. Going one step further,
McKenzie, Mintz and Scharf (1992) and (1997) provide a convenient measure of the
potential impact of all input taxes on production location decisions: the effective tax on
marginal production costs. The methodology relies on the idea that firms produce output
until marginal revenue is equal to the marginal cost of production. This cost reflects the
inputs use and is increased by taxes on inputs and outputs. The effective tax on marginal
production costs is then defined as the difference between the tax-inclusive and tax-
exclusive marginal cost of production. In order to calculate it, the marginal effective tax
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rate refating to each input factor is derived and aggregation is then implemented. In the
1992 paper, their method is already applied to measure the impact of taxation on the cost
of providing transportation services, considering fuel, labour and capital as inputs.

Other approaches focus on the impact of taxation considering other taxes than
capital. Using a macro economic approach, Mendoza, Razin and Tesar (1994) consider
consumption, labour and capital taxation in determining average effective tax rates. Their
methodology consists in dividing tax revenues by the corresponding tax bases. Such
information may be obtained from national accounts and revenue statistics. A
comparison is provided with  marginal effective tax rates. Basing on a utility
maximisation model, McKee, VISSER and Snauders (1986) also construct marginal and
average tax rates on labour use as well as marginal tax rates on capital use. They observe
that the former rate is generally high by comparison with the latter rate.

Conclusion

This chapter presented an overview of the current state and developments along
with effective tax rates. The contribution of Boadway and Shah (1995) provided us with

- valuable help in deriving the expression of the marginal effective tax rate, a summary

statistic for the various taxes affecting the return of an additional unit of investment. The
capital cost is the central parameter of the approach. It is defined as the minimum yield
required on the additional unit of capital so that investment is just profitable. This
statistic captures the cost of financing investments, taking into account the general
inflation rate, the real capital price growth of rate and the asset economic rate of
depreciation. Moreover, all provisions of the tax system that may affect the investment
return including amortization allowances and capital incentives are considered.

The objective of the chapter was to present the main contributions to the effective
tax rate theory. In this respect, section three set out to develop direct extensions to the
basic model.

It first considered more complicated tax devices. In King and Fullerton (1984),
personal income taxes were integrated to calculate marginal effective tax rates for
domestic investments. The measure was extended to cross-border investments in Alworth
(1988) and later applied to multinational groups of companies practicing treaty shopping
and intermediation of tax-aided finance. companies. Other results dealing with
international tax rules and practices have been emphasized. In addition to investment tax-
credits as well as tax benefits due to depreciation allowances, tax holidays, capital grants
and carryback- and forward provisions of unused tax savings have been considered. Even
though ambiguous, the relationship between inflation and the effective tax rate was
shown to be generally positive. One of the main results of risk introduction is that under
a full loss offset tax system income risk totally cancels. McKenzie (1994) also showed
that the marginal effective tax rate is larger for irreversible investments. Adjustment costs
also turn out to increase the capital cost. The last but one sub-section referred to the
"spatialized” user cost of capital, which takes into account regional differences in
productivity and factor prices as well as imperfect competition. Finally, we focused on
the importance of reporting conventions in determining the capital cost and tax policy
tools.
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The specific concepts of average effective tax rate and effective tax rate on
multiple production factors have been analyzed in section five. The average effective tax
rate, not built under the assumption of marginal unit of investment, measures the tax
burden on existing investments. Discrepancies between marginal and average effective
tax rates have been emphasized in several contributions. Using Tobin's q, Iwamoto
(1992) provided a theoretical explanation for the relationship between both rates.

Because it integrates the only capital income taxes, the marginal effective tax rate
turns out to be a biased indicator of location decisions. Indeed, taxes on any input factor
are likely to influence firm's location decisions. So, recently, the literature dealing with
- measuring effective tax rates in the presence of multiple input taxes considerably
expanded. Particularly, the effective tax rate on marginal costs of production developed
in McKenzie, Mintz and Scharf (1992 and 1997) turns out to be a powerful tool to
determine the impact of taxes on production facilities across jurisdictions,.

Owing to the numerous extensions brought ta theory, the concept of effective tax
rate has become a more and more powerful tool in determining investment and
production location. It even seems to constitute a useful tool as much for industrial
groups as for policy makers.

Endnotes

1. Since the income from capital is taxed according to the residence principle,
investors will receive the same after-tax return on foreign and domestic assets
when the foreign and domestic pre-tax interest rates are the same.

See King and Fullerton (1984),

For the sake of simplicity all other arguments are omitted.

For further details, see Section 4.1,

We work in continuous time for convenience.

See Boadway (1987). ‘

Boadway (1987), p.66.

Boadway (1987) proves this assertion basing his developments on the capital
market equilibrium and considering a fixed debt-equity ratio. He shows that the

el

proportion of new investment financed by debt, B, is equal to [ b L:_e_} /[l " bl:‘?_]
-c I-¢

9. See Boadway, Bruce and Mintz (1984), p.67.

10.  The cost of equity finance is the same for both retained earnings and new issues.

11.  According to the tax regime implemented in North America. In some other
countries - in Belgium for example - the investment tax credit is not deducted
from the amount that is entitled to depreciation allowances.

12.  This expression does not include the possibility of a capital grant. But integrating
it is straightforward.

13.  The King and Fullerton (1984) model also includes corporate wealth taxes that are
not considered here for the sake of simplicity.

14.  When combining King and Fullerton (1984) with BOADWAY and SHAH (1995),
it is possible to show that md equals d under the classical system, /-{(/-d)/(1+1d-
t2)] under the split-rate system, /-[(7-d)/(1-cr)] under the imputation system, and
I-[(1-d)/({1-x.t)] under the deduction system; where d is the statutory personal tax
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rate on dividends, td and tu are the corporate statutory tax rates for respectively

distributed and undistributed profits, cr is the credit rate and x, the proportion of

~ profits planed for distribution.

15. Deferral means that the subsidiary’s profits are subject to the domestic country tax
in case of repatriation.

16. Alworth (1988) considers that the subsidiary sells shares directly to the home
country personal sharcholder.

17.  Cee (1992).

18.  See Hartman (1985).

19.  Leechor and Mintz (1992), p.76.

20, See also Mintz (1990). From another point of view, BOND and SAMUELSON
(1986) deal with tax holidays as signals.

21, See Boadway and Shah (1995), 67-70.

22.  See for instance Jog and Mintz (1989).

23.  When there is no full loss offsetting. -

24.  And the cost recovery allowances that apply to early years of capital assets’
lifetimes. :
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